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Hagar. Edward M.. S. B.. M. M. E. (The Electric Systems
of the North and West Chicago Street Railroad Com-
panies. Illustrated)..., 1,2,3.4.5,7.8,9, 10

Hamaceks Underground Conduit System. Illustrated— 152
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trated. (Street Railway Association of the State of
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How to Make the Business Paper Pay the Advertiser. By
N. C. Fowler, Jr 267

Humorous Side of an Exposition 105

Illinois Central Toward Electric Power, Attitude of the. . . 34

Improvements in Electric Lighting 120, 121

In the Matter of Appearance 29, 30
Incandescent Lamp Sockets 285

Incandescent Lamps. Something New in. Illustrated 209

Incandescent Lamp Test 83, 84

Indiana, Telephone Rate War in 55

Indiana Avenue Promises 68,
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Japan, Electricity in. By William E. Curtis 217
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Johns (H. W.) Manufacturing Company at Atlanta. Illus-
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Kester Dynamos and Motors. Hlustrated 315
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Large Isolated Plant in Buffalo ! 227
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Lenox Avenue Electric Conduit Road. Hlustrated 13
Lightning and Barns 65
Lightning Effects. Curious 343, 243
Lighting Plant in the Medinah Temple. Hlustrated '
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Lincoln Park. Additional Lighting Equipment for 363
Litigation of the Third-rail Patent ]3i
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Location of the General Electric Factories 83
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ence E. Gifford. Illustrated. (American Institute of
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Locomotive at Baltimore, Successful Test of the Electric, 14
Locomotives on the Baltimore & Ohio Railroad, Electric.
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Locomotive Engineers Must Acquire Electrical Knowledge 157
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London's Underground Roads 243
Long Condensing Water Tunnel 117
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Loops for Chicago, Elevated and Underground 10
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Lowell, Mass., Three-phase Railway System at 194
Lower Street Car Fares 120
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Lundell Generators for Gas Engine Service. Illustrated. 55
Lyons Electric Railway. The. Illustrated 09
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Illustrated 309
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Mail Car, Model Electric 265
Management of the Western Union 304
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Railway Tracks) 205
McElroy, J. F. (How Shall We Heat Our Cars? Illus-
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McLaren, P. Portrait 239
McMynn, John C, M. M. E.. E. E. (Boilers and Sugges-
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Medbery Material as an Insulator in Electric Railway

Work. By W. R. Mason 145, 146
Medbery Specialties. I lustrated 390
Medicine. Electricity as a Factor in the Practice ot 181
Medinah Temple. Lighting Plant in the 101
Metallic Sodium Produced by an Electrolytic Leak 17
Metropolitan Elevated Road, Cost of Operation on the 310
Mianus Desk Telephone. Illustrated 85
Milne, James. (From the Coal Pile to the Meter. Illus-

trated.) 162, 163
Milwaukee. Municipal Lighting in 155
Milwaukee, Telephone Rates in 37
Milwaukee Two-phase Power Plant 37, 38
Milwaukee. Street Railway Affairs in , 311
Milwaukee Street Railway Taxes 31, 33
Model Electric Mail Car 265
Mercadier and Anizan's Combined Urban and Long-dis-

tance Telephone. Illustrated 136,127
Merrill, William H., Jr. (Fires of Electrical Origin.). .163. 164
Methods and Instruments Employed in Climbing Electric

Posts. Illustrated 337
Metropolitan Elevated Road, Chicago, Telephone System

for the 44
Monocyclic Alternator. Some Observations on a Direct-

connected 300 Kilowatt. By Dugald C. Jackson and S.

B. Fortenbaugh. Illustrated. (American Institute of
Electrical Engineers.) 31

Montreal Convention, To the 181
Motor Cars for Chicago's North Side Loop Lines. Illus-

trated 77
Motor, The Multipolar Series Reversible Mill. Illustrated. 398
Motor and the Watch, The. By C C. Haskins 353
Motormen, Intelligence Demanded in . .

.

119

Moulders' Sand Treatment for Electric Shock 224
Municipal Lighting.-

What About Cash 14

Taxpayers Must Foot the Bills 14
Municipal Lighting in Milwaukee 155

Municioal Lighting Plant at Hawarden, Iowa. Illustrated.

Municipal Plant of the City of Brussels. Illustrated.

,

Murray Tubular Boiler. Illustrated
Mysterious Incident. A

Nally, E. J. (The New Home of the Postal Telegraph
Company at Chicago. Illustrated.) ....283, 284, 285,286,

Nancy, France. Electrical Energy in the Henrion Works
at. Illustrated

National Electric Light Association 116, 117,

Natural Gas Explosion in a diicago Central Station
New Chicago Office of the Postal Telegraph Company
New Electric Car Heater. Illustrated
New Home of the Postal Telegraph Company, Chicago.

By E. J. NalJy, Illustrated 283,284,385,286,
New Method for "the Better Regulation of Power Genera-

tors Driven by Water. Illustrated..
New Orleans Investigation
New Switchboard Instruments. Illustrated
New York's Greeting to Telegraphers 143,

New York Law, Executions Under the
New York, Slowgoing
New York, Telephone Bill for
New York, Thirteenth Convention of the Street Railway

Association of the State of 151, 152,

New York Trolley Party. Illustrated
Newton, H. S. (Economical Equipment and Operation

of Power House)
Niagara Falls, Diverting the Water of
Niagara Falls, General Meeting of the American Institute

of Electrical Engineers at 8.9,
Niagara Palls. Electrical Equipment of the Carborundum

Works. By Orrin E. Dunlap. Illustrated 271, 372,

Northern Pacific Railroad, Electric Power for the Cliica°-o
Suburban Lines of the

North Side Electric Elevated Road, Chicago.*.
Northwest, Telephone News from the

.
. .11, 13, 37. 45, 107. 126. 137, 141, 230, 2.38, 239, 253, 265,' 289,

Northwestern Electrical Association..
11. 17. 38, 41,42,43.44,47,48.49. 59,60 7r72"90

The Convention 43'

The New President. Portrait ."." '.'.',
.

'

Delegates and Visitors .....!.43
Chicago Convention Hustlers. Portraits !

Convention Notes '47

Northwestern Electrical Association at Chicago, fllus'-
trated

Norton, Benjamin. (Is the Freight or Mail Service Profit-
able or Unprofitable on Street Railways?)

Norton Switchboard Instruments. New. "illustrated
Notes on the Reconstruction of a Small Central Station

Plant. By Franklin L. Pope. Illustrated. (Ameri-
can Institute of Electrical Engineers) 91 93

Not a Model
Not the Kind of ''Notice" Asked for ."

Novel Applications of Electricity. Illustrated
Novel Rheostat. Illustrated 12,
Novel Wire Joint. Illustrated
Novelties in Arc Lamps. Illustrated , ! . 164
Nuttall Improved Trolleys. Illustrated ,'

Ohio Electric Light Association 207
Okonite, Report of Dr. Fleming on '

36,'

Old-time Telegraphers '.

Oldenburg. Ind.. Electric Light Plant Installed for the
Franciscan Fathers at. Illustrated

Opposition to Overhead Wires in Evanston. Ill
Ormsbee, A. F. (Electric Power in Factories and Mills)

.

131.
Overhead Trolley for Chicago's Down-town Business Dis-

trict Illustrated * I85,
Ownership of Rails in the Street :

Ottawa, Electric Railway Men at. Illustrated. '.'.'...
..

14

309

93
85
74

249
13

219
165

186
153

238

Pacific Cable Company 309
Paris and in Berlin, Electricity in , 290
Paris Exhibition ot 1900. Electricity at the 243
Paris Exposition ot 1900. Illustrated 18
Past and Present Obstacles in the Storage Battery De-

velopment. By Carl Hering. (American Institute of
Electrical Engineers) 273, 274

Patent Record. Illustrated Electrical. (Granted in the
United States)
16, 28. 40, 52. 63, 64, 76. 87, 88. 99. 100. 112. 124, 136, 148. 160
172, 184, 196. 209, 310, 231. 333. 3.^, 246. 258. 270, 282, 294, 306, 318

Patent, Can I Get a? By George P. Whittlesey 143
Perry—Faulkner u
Perry, Nelson W. (The Storage Battery or Gas Engine as

an Auxiliary) 262, 263
Phasing Transformers. By Charles S. Bradley. Illus-

trated. (American Institute of Electrical Engineers)
213 214,315

Phenomenon. A Striking Electrical 395, 296
Philadelphia Electric Railway Consolidation 61
Philadelphia Lighting Companies, Consolidation ot the

267,268
Philadelphia Street Lighting. 117
Philadelphia Street Railway Strike 302, 309
Philadelphia Street Railway Lines Consolidated 192
Philadelphia. Trolley Parties Profitable in • .... 191
Philadelphia. The M. &.B. Telephone in the Manufacturers'

Club. Illustrated 144
Philadelphia Trolleys. Fenders for 14
Philadelphia Trolley Parties 30
Phillips, Eugene F. Portrait 108, 109
Plow in Germany. Electric. Illustrated 176, 177
PoUak'sGleichrichter. By F. H. Mason 241
Polyphase Currents in the Soignies Quarries, Transmis-

sion of Energy by. Illustrated 310
Pope, Franklin L. (Notes on the Reconstruction of a Small

Central Station Plant. Illustrated) 91, 92, 93
Pope, Franklin L.. Death of. Portrait 197,198,199
Pope, F. L., Report on the Death of 214
Pope, F. L., Institute Takes Action on the Death of 215
Pope (Mr.) and the Institute 239
Pope. Ralph W- (A Magnetized Watch in the Early

Days) 296
Portland, Ore., Power Transmission Plant at 256
Portland. Oregon, of the Power of the Falls of the Willa-

mette River, Electrical Utilization at. Illustrated
179,180

Postal System. The Telephone as an Adjunct to the 254
Postal Telegraph Company, at Chicago, The New Home ot

the. By E. J. Nally. Illustrated 383, 284. 285. 286, 287
Postal Telegraph Company, New Chicago Office of the 131

Postal Telegraph Negotiations, Standard Telephone and. 26
Postal Telephony. (Communication) 310
Power Consumption on Electric Railways. By A. K.

Baylor 302
Power Transmission Plant at Portland, Ore 256
Power Transmission Project at Fresno, Cal 14
Practical Experience with Storage Batteries in Central

Stations. By C. L. Edgar. (American Institute of
Electrical Engineers) 37^,273

Private House Lighting Plant 241. 343
Production of Aluminum . 119
Properties of Fuse Metals When Subjected to Short-cir-

cuits. By Walter E. Harrington. Illustrated. (American
Institute of Electrical Engineers) 66, 67

Proposed Cable to Hawaii 130
Proposed Clark Street Trolley Line in Chicago 13

Proposed Electrical Section of the British Association 226
Pump, Manistee Steam. Illustrated 36
Pumpelly-Sorley Company Absorbed by the Electric

Storage Battery Company 217
Purifier. Whitmore-Dean Electric Feedwater. Hlus-

trated 13

00' o\ Quaker City Dynamo and Motor. Illustrated 144

— 1^ Race of Automatic Carriages 38
.... -17 Railroad, Electric Power for the Chicago Suburban

Lines of the Northern Pacific 14

Railroads of Chicago. Electricity on the Elevated 14
287 Railways, Baltimore-Washington Electric 84

Railways. Brussels Street 143
162 Railway (i^elebration at Kalamazoo. Street 29
138 Railroad Companies. The Electric Systems of the North
14 and West Chicago Street. By Edward M. Hagar. S. B.,

131 M. M. E. Illustrated r..., 1. 2 3, 4, 5, 7, 8, 9, 10
219 Railway Company's Plant Destroyed by Fire, Seattle,

Wash. , Street. Hlustrated 29
287 Railway Construction Specialties. Illustrated 144

Railway Equipment. Severe Test for Electric. Illus-
30 trated 193

97 Railway, Extension of the Sceaux. Illustrated 56, 57
207 Railway Franchise, S500,000 Offered for an Indianapolis— 156
144 Railway Lines Consolidated, Philadelphia Street 192
57 Railway, The Lyons Electric. Hlustrated 69

37 Railway on Ninth Street, Washington, Underground Con-
127 duit 193

Railway Patents, Alleged Infringement of Underground
153 Electric .. 191

140 Railway Patents, Street. By F. R. Greene and J. W. Mc-
Namara. (American Street Railway association). 2i9, 220

195 Railway Practice. Substitution of Electricity for Steam
311 in. By Dr. Louis Duncan. (American Institute of

Electrical Engineers) ... 23, 24
10 Railway Privileges, Will the Courts Confirm Monopoly of

Street? 117
273 Railway Securities, Street .... 72
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Railway System at Lowell, Mass. Three-phase
Railway Taxes, Milwaukee Street .31,

Railway, "VVaukesha-Pewaukee Electric. Illustrated
Railway Work. Medbery Material as an Insulator in Elec-

tric. By W.R.Mason 145,

Regulation of Power Generators Driven by Water", New
Method of Better. Illustrated

Regulation of Power Generators Driven by Water. {Com-
munication)

Remin<?ton, C. R., Jr. Portrait 108,

Report on the Death of F. L.Pope
Report of Dr. Fleming on Okonite 36,

Requirements of Naval Engineers
Result of Barretts Blunders
Rheostat. Novel. Illustrated 13,

Road. Lenox Avenue Electric Conduit. Illustrated
Robertson-Thompson Steam Engine Indicator. Illus-

trated
Rocky Mountain Region, First Three-phase Plant in the.

Illustrated 104,

Rohl-Smith Statue of Franklin Going to Pieces
Rothschild's, Chicago. Electric Plant in
Rounds, Fred. M. (Acetylene and Its Production) .

.

Ruiing of Patent Commissioner in Important Telephone
Controversy 128,

Sawyer-Man Lamp Patent Invalid
Sawyer, Washington View of
Sawyer, W. H. Portrait 108,

Schenectady Report, A
Schuckert. Sigmund
Scotland, Electric Coal Cutting in
Scribner Double-carbon Arc Lamp Held to be Non-in-

fringing. Illustrated 53, 54,

Seattle. Wash.. Consolidated Street Railway Company's
Plan t Destroyed by Fire. Illustrated

Sceaux Railway, Extension of the. Illustrated 56,

Shams. Electrical 249,

Shepardson. Prof- George D. Portrait
Siemens & Halske Electric Company of America - . 41,

Siemens & Halske Process for Producing Electrolytic
Zinc. Illustrated— .

Simple Device for Shunting Heavy Currents in Broken
Circuits. Illustrated

Slowgoing New YorK
Soldering by Dr. Zerner's Process, Electric Welding and.

Illustrated
Soignies Quarries, Transmission of Energy by Polyphase

Currents in the. Illustrated
Solomon, An Electrical
Some Observations on a Direct-connected 300 Kilowatt

Monocyclic Alternator. By Dugald C. Jackson and
S. B. Fortenbaugh. Illustrated. (American Institute
of Electrical Engineers)

Song of the Trolley Car
South Australia. Electric Train Lighting in. By Clement

F. Street, M. E
Speaker Gully and the Story of the Amber Beads -

Special Forms of Buckeye Lamps. Illustrated
Speed of the Baltimore ^ Ohio Electric Locomotive . ...

Standard High Duty Electric Elevator. Illustrated
Standard Telephone and Postal Telegraph Negotiations.

.

Static Electricity in a Bottle-labeling Machine, Use of.

Illustrated 307,

Stephens. J. S. (Central Station Economies)
Stine. Prof. W. M., and His Work at Armour Institute.

Portrait
Stine. W. M. (Economies in Small Central Stations) . .

.

Stolberg. Westphalia, Electrolytic Laboratory at. Illus-
trated

Storage Batteries in Central Stations, Practical Expe-
rience with. By C. L. Edgar. (American Institute of
Electrical Engineers) 272,

Storage Batteries in Electric Lighting, Use of. By Dr.
Francis B. Crocker. (American Institute of Electrical
Engineers)

Storage Batteries for Railways. By Maurice Barnett
Storage Batteries for Telegraph Work. By Maurice Bar-

nett
Storage Battery Railway for Chicago 323,

Storage Battery for Central Stations. The. By Arthur E.
Childs. (American Institute of Electrical Engineers).

261,

Storage Battery or Gas Engine as an Auxiliary. By Nel-
son W. Perry. (American Institute of Electrical En-
gineers) 262,

Storage Battery Development, Past and Present Obstacles
in the. By Carl Hering. (American Institute of Elec-
trical Engineers) 273,

Storage Battery Road, Chicago's
Street, Clement F. (Electric Train Lighting in South

Australia)
Street Railway Business in Chicago
Street Railway Celebration at Kalamazoo
Street Railway Company Cannot Use Competitor's

Tracks Without Express Authority 67,

194 Street Railway Patents. By P. R. Greene and J. W. Mc-
32 Namara. {American Street Railway association).
53 . 219, 220

Street Railway Securities , . 27
146 Street Railway Service, Electric Brake for. Illustrated.. 220

Street Railway Strike in Philadelphia 302
30 St. Paul, Inspection of Electric Wires in 290

Storey Multipolar Motor, The. Illustrated 278
50 Studies of the Alternate Arc. Illustrated 226, 227
109 Suburban Electric Lines at Chicago 60
214 Submarine Explorer. Electric. Illustrated 309
37 Subway in Boston. The. Illustrated 2,50,251

241 Substitution of Electricity for Steam in Railway Practice.
224 By Dr. Louis Duncan. (American Institute of Elec-
13 trical Engineers) .... , , . 23, 24
13 Successful Test of the Electric Locomotive at Baltimore. 14

Sunny's (Mr.) Respects to Mr. Barrett..
,

277
255 Supreme Court to Pass on the Government Suit in Ber-

liner Litigation 243
105 Switch, Bryant Marine. Illustrated 24
256 Switches, Hart Flush. Illustrated 208, 209
55 Switzerland's Electric Wires 254
133

129 Taxes. Milwaukee Street Railway 31, 32
Telegram, The Ten-word 242

243 Telegraph Company. New Chicago Office of the Postal. ... 131
291 Telegraph, Future of the Electric. By P. B. Delaney 241
109 Telegraph Negotiations, Standard Telephone and Postal. 26
120 Telegraph Work, Storage Batteries for. By Maurice Bar-
177 nett 35
84 Telegraphs at the Chicago Board of Trade, Telephones

and. Illustrated 137, 138
55 Telegraph System Losing Money. British 292

Telegraphers, New York's Greeting to 143, 144
29 Telegraphers, Old-time. 93
57 Telephone Agreement, The 169
250 Telephone Apparatus, Exhibition of 12
95 Telephone as an Adjunct to the Postal System, The 254
42 Telephone Bill for New York . 127

Telephone Case, Attorney-general Harmon's Recom-
311 mendation in the 287

Telei>hone Companies. Eastern Organization of 68
225 Telephone Company, Chillicothe, Ohio, Equipment of the
37 Home. Illustrated 150

Telephone Company, Petition for Injunction Against the
153 Chicago 141

Telephone Company and Its Employes. Chicago 141
310 Telephone Company Reduced, Capital Stock of the Harri-
175 son 3"

Telephone Construction, Difficult 253
Telephone Construction Notes 26
Telephone Controversy, Ruling of Patent Commissioner

31 in Important 128,129
280 Telephone Enterprises, New , ; 73

Telephone Enterprises, New 12
253 Telephone Litigation 193
31 Telephone Litigation, Berliner 117
49 Telephone in the Manufacturers' Club, Philadelphia, The
143 M. & B. Illustrated 144
255 Telephone, Mercadier and Anizan's Combined Urban and
26 Long-distance. Illustrated. 126, 127

Telephone, Mianus Desk. Illustrated 85
308 Telephone News from the Northwest
59 37, 45,107,126 127,141,230,238,239,253,265,289,303

Telephone News. Wisconsin 61

113 Telephone and Postal Telegraph Negotiations, Standard. . 26
57 Telephone Protective Association, Action of the 83

Telephone Protective Association 11

78 Telephone Rate War in Indiana 55
Telephone Ra'es in Milwaukee. . 37
Telephone Service, The Calculagraph in. Illustrated. 296, 297

273 Telephone Service for Fifty Cents a Month 267
Telephone Service on the Board of Trade 225
Telephone Service, Government 37

266 Telephone Signal, Dudley Individual. Illustrated 208
229 Telephone Stock, Effect of Threatened Competition on. . . : 120

Telephone System for the Metropolitan Elevated Road,
35 Chicago 44

224 Telephone War in an Ohio Town 278
Telephone. Weather Predictions by 84
Telephones in Drug Stores 125

262 Telephones, Era of 61

Telephones and Telegraphs at the Chicago Board of Trade
Illustrated .137,138

263 Telephones, Wanted : A Talk-meter for 237
Telephotograph. The 227
Tests of the Baltimore & Ohio Electric Freight Locomo-

274 tive. Illustrated 224
308 Thomson, Elihu. (Compounding Dynamos for Armature

Reaction. Illustrated) 20, 21

253 Thompson-Ryan Dynamo, Details of McEwen Engine and.
107 Illustrated 314, 315
29 Three-phase Railway Plant in Ireland 131

Transformers, The Choice of. By D. C. Jackson. lUus-
86 trated. (Northwestern Electrical association) 90, 91

Transformers, Phasing. By Charles S. Bradley. Illus-
trated. (American Institute of Electrical Engineers) .

213,214. 215
Transmission of Energy by Polyphase Currents in the

Soignies Quarries. Illustrated 310
Transmission Scheme. Los Angeles 61

Trolley Car Accidents in Chicago 60
Trolley Cars for Funerals 113

Trollev Cars on Clark Street to Adams 38

Trolley Car. Song of the 380
Trolleys, Chicago Council Votes for Down-town 25
Trolley Equipment in Indiana Avenue, Chicae-o 223
Trolley Extended Farther in the Chicago Down-town

District 243
Trolleys. Fenders for Brooklyn 26
Trolley Line, Chicago's New Down-town 291

Trolley Line in Chicago, Proposed Clark Street 13

Trolley, Nuttall Improved. Illustrated i20
Trolley Parties Popular in Chicago. Illustrated 149

Trolley Parties Profitable in Philadelphia 191

Trolley Parties. Philadelphia 30
Trolley Party in Chicago 133
Trolley Roads in England 193
Trollev System for Chicago's Business District, Proposed

Overhead.... . 149, 150
Trolleys, Fenders for Philadelphia 14
True Position of the Business Paper, The. By N. C.

Fowler, Jr 230
Twenty-fifth Anniversary ol the Americaii Electrical

Works 97
Typical Electric Elevator Plant. Illustrated

. , 223

Underground, Ask to Have Wires Placed 14
Underground Conduit System, Hamacek's. Illustrated 152
Underground Loops for Chicago. Elevated and 10
Underwriters' Rules, Revision of— 193
Underground System Not Favored in Boston 229. 230
Underwriters' National Electrical Association 313. 314
Use of Salt and Sand Upon Street Railway Tracks. By

D. E. Hamilton and Robert McCuUoch. (American
Street Railway association) . 205

Use of Storage Batteries in Electric Lighting. By Dr.
Francis B. Crocker. (American Institute of Elec-
trical Engineers) 366

Validity of the Berliner Patent to be Tested 83
Van Choate's, (Mr.) Claims .. 26
Ventilated Dynamo Brush. Illustrated 169

Wanted: A Talk-meter for Telephones 227
Warren Alternator. The. Illustrated 145
Washington Monument. Effect of Lightning on 280
Washington, Underground Conduit Railway in Ninth

Street 193
Washington View of Sawyer 291
Watch in Early Days, A Magnetized. By Ralph W. Pope. 296
Watch, The Motor and the. By C. C. Haskins 253
Waukesha-Pewaukee Electric Railway- Illustrated 53
Weather Predictions by Telephone 84
Weber Gas Engine. Illustrated 290
Weird Jersey Lightning 225
Welding and Soldering by Dr. Zerner's Process, Electric.

Illustrated 153
West Side Park Lighting System. Illustrated 247, 248. 249
Western Electric Company in Important Patent Litiga-

tion, Victory for the .. 191, 192
Western Union, Management of the 304
Westinghouse Annual Report . 25, 26
Westinghouse Company to Work with the Baldwin Loco-

motive Works 73, 74
When, Oh. When! 278
Whitmore-Dean Electric Feedwater Purifier. Illus-

trated 12
Whittlesey. George P. (Can I Get a Pa tent?) 143
Will the Courts Confirm Monopoly of Street Railway

Privileges? 117
William II- as an Electrician 138
Winslow, George Herbert. (Long-distance Transmission

at 10.000 Volts. Illustrated) 78, 79, 80, 81
Wires Placed Underground. Ask to Have 14
Wiring Question, The Electric. By Fred. Bathurst....303, 304
Wisconsin Telephone News 61
Wisconsin Telephone Company 308
Words of Appreciation 279, 28o
Work of Electric Railway Companies in Massachusetts. . . 289
Wyoming, Pa., Electrically Operated Colliery at. Illus-

trated 44, 45

Yerkes' (Mr.) Views on Municipal Ownership Com-
mended 297

Zahn, Dr. G. H. (Cup Armature Dynamo. Illustrated.)
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Zerner's (Dr.) Process, Electric Welding and Soldering
by. Illustrated.., 153

Zinc. Siemens & Halske Process for Producing Electroly-
tic. Illustrated 311
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The Electric Systems of the North and
West Chicago Street Railroad

Companies.
BV Edward M. Hagak, S. B., M. M. E.

I.—INTRODUCTORY.
While Chicago is the latest of* the large cities of the

country to make a comprehensive movement to substitute

electncity for horses as a motive power for its street cars,

when the decision was reached that the change must be

made no time was lost in accomplishing it.

An ordinance was passed in April, 1S94, granting to the

North and West Chicago Street Railroad companies, or the

one office, that of the Electrical Department of the North

and West Chicago Street Railroad companies, under the

management of James R. Chapman.

The map on the next page, Fig. 2, gives an idea of the ex-

tent—so little appreciated by the general public—of this

gveat network of electric railways. All the solid black

lines are electric roads, many now in operation and the re-

mainder in process of completion, and the total of 210 miles

will doubtless be open by the first of September, within

sixteen months from the beginning of the work. The mile-

age of cable lines, shown dotted on the map, is insignifi-

cant in comparison with that of the electric lines.

present small improvements are being made, these roads

will stand as models of up-to-date electric railway construc-

tion for some time to come.

II.—TRACK COXSTRUCTION.

A uniform standard of heavy girder rail construction is

used throughout, and all the old horse car rails were

taken up, even some new girder rati of fairly heavyweight.

The new track is laid with seven-inch Johnson side bear-

ing girder rail in 30 and 32 foot lengths, weighing S5

pounds to the yard. The rails are laid with tight joints in

fih.h plates 26 inches long, weighing 30 pounds eacii, and

bolted with six one-inch bolts, resting on a plain plate on

California Avenue.

FIG. I. THE ELECTRIC SYSTEMS OF

"Verkes system," as it is commonly known, permission to

c^uip their horse car lines electrically. The idea was, at

first, to have generating plants in the largest cable barns of

the North Chicago company, but this idea was abandoned

when a conception was had of the size of the work in hand,

Lind now there ar'e three immense power houses, shown in

Fig. I, with an aggregate ultimate capacity of 20,000 indi-

cated horse power and 15,200 kilowatts electrical output.

One ofthese, now in operation, is the power house of the Chi-

cago Electric Transit company, a corporation under the same

control as the two above named companies and which, to-

gether with several other subsidiary companies, is to be taken

as a part of the one immense system under consideration.

All the work of transforming the^old horse Carolines and

constructing'new^eleciric^ lines has been accomplished from

Western Avenue. Ha

THE NORTH AND WEST CHIC.'VGO STREET RAILROAD COMl'A

Great improvement has been made very recently in the

design and construction of the equipment and machinery

for electric roads, as generators, motors, line material, etc.,

through the experience gained by the conversion to elec-

tricity in the other large ciues, and, for that reason, these

companies have secured a construction probably more mod-

ern and efficient than any other existing system, and at the

same time have provided it at the least cost, as prices have

fallen greatly in the last two years. At the time when most

of the purchasing for the construction work was done the

prices of copper and other material and apparatus were atthe

lowest point, and these prices have since risen materially,

copper in particular having advanced 25 per cent. So the

tardiness in adopting elf t icily has resulted beneficially in

giving better quality of apparatus at a lower cost. As at

thorne Aveoue.

NIES.—THE THREE POWER HOUSES.

the ties. Brace tie-plates are placed on alternate ties with

four spikes, four inches long and seven-sixteenths inch

section, with a special head, allowing of redrawing.

The ties used are of sawed oak five inches by eight inches

and seven feet long, spaced 24 inches, except under the joints,

where they are closed up. Ties are laid in gravel, and in some

streets broken rock was used for tamping. The special work

and car-house entrance curves are of nine-inch rolled steel

girder rail with guard raits weighing 117 pounds per yard.

At railroad intersections the Johnson crossings, with

grooved rail heads on both steam and street car rails, are

used. The switches and special work are of the Johnson

"guarantee special work," using hardened steel plate for

the points of greatest wear.

Fig- 3 (P^ge 3) shows a reproduction of a photograph of
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the car-house entrance curves from a supplementary track at

the Western avenue birns, at the corner of Washington

boulevard. The work is shown during construction, with

three of the nine curves completed.

The track work for these roads was done by the Ameri-

ment to the tap pole, which occurs every 1,000 feet. All

exposed copper is asphalted. The cost of bonding one mile

of double track was found to be practically $300.

III.—ELECTRICAL CONSTRUCTION.

Oi'cr/uad JVork.—The construction of the overhead line

by the city's requirements, are on an average 1 15 feet apart,

set in the gutter and j^referably located on the property

lines of lots. A plat is then made of the pole lay-out,

which is submitted to the city authorities for approval, and

a permit is granted to set the poles as plaited.

FIG. 2. THE ELECTRIC SYSTEMS OF THE NORTH AND WEST CHICAGO STREET RAILROAD COMPANIES.

-

can Railway Construction company, and some very intricate

and difficult work was encountered at points where very

many lines converged.

The track 's bonded at each joint with two 36 inch No. o

"Chicago" rail bonds. This rail bond is well known and

needs no deccription. The rails are cross bonded every

500 feet, and a tap from the rails is taken under the pave-

work shows that advantage has been taken of the experience

in this direction of other roads already built, and is prob-

ably as reliable and durable as is possible to make it, and

very little improvement can be looked for in the future in

this direction.

The street to be equipped electrically is first surveyed and

marks made on the curb for the pole locations. The poles,

-MAP OF ELECTRIC AND CABLE RAILWAYS.

The poles used are of iron, except those for some feetler

lines on ununproved streets, where wooden poles with

double cross-arms are used. Side pole construction is used

throughout, except for a few extra wide streets, where renter

poles were advisable, and for boulevards, where the bracket

pole is least objectionable.

Figs. 4 and 5 show the standard side pole construction
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wiih guard wires and the ornamental bracket pole. Fig. 6

(page 7) illustrates the center pole with the hanger placed

on a short span wire, which gives the desired flexibility.

The poles were supplied by the Xational Tube Works of

Chicago and Morris,. Tasker & Co. of Philadelphia, and

are made up of three sections of extra hea\'j- wrought-iron

copper, having a tensile strength of 45,000 pounds and an
elongation o( four per cent. The trolley and strand wire

were furnished by theWashbum & Moen Manufacturing com-
pany, the John A. Roebling's Sons company and the Ameri-

can Electrical Works.

The feed wire spans ar^ of insulated wire, n strands of

system or guard wire, is $3,000, about $2,000 of which is

for the iron poles. No. 6 silicon bronze guard-wires are used

where there is danger of falling telephone or other wires

striking the trolley wire. This wire has a tensile strength

of So,ooo pounds and is used double for the spans and .'tingle

for the parallels. The longitudinal guard-wires are carried

on porcelain spools on the upper span wire and are three in

GENERAL PLAN TOR ATTACHhfENTS DFTHC WeST ChICARD BtREET R R C^ TO THE
STRUCTURE Of THE LAKF: STREET ELEVATED RAILWAY
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THE ELECTRIC SYSTEMS OF THE NORTH ANl WEST CHICAGO STREET RAILROAD COMPANIES.-
ATTACHMENTS.

-LAKE STREET

pipe with swedged telescopic joints. The sections of poles

are of seven, sLx and five inches inside diameter, in lengths

of 30, 31^2 and 33 feet, and of eight, seven and six-inch

sections in 30, 31^, 33 and 34,^2 foot lengths. The

weights of these poles vary from 915 pounds for the 30

loot pole, with seven, six and five-inch sections, to 1,500

pounds for the eight, seven and six-inch sections, 34^^ feet

long. The heavier poles are used at terminals, for pull-off

poles at curves and at turns in the feeder lines. The

longer poles are for railroad crossings and for carrying the

feeders, and for the latter use their height depends on the

number of cross-arms necessary for the feeders to be car-

ried. These poles are set in six feel of concrete and are

protected from rusting caused by the street liquors, by a

WESTERN -ELECTRICIAN

FlO, 5. THE ELECTRIC SYSTEMS OF THE NORTH AND WEST
CHICAGO STREET RAILROAD COMPANIF.S.—ORNA-

MENTAL BRACKET POLE.

cast-iron pavement sleeve -set in the concrete, the top of

which is eight inches above the surface of the street and

filled flush with paving pitch. The poles are fitted with an

acorn top and at 22 feet above the curb carry a wrought-

iron collar for the span wire, which holds the trolley at a

height above the tracks of 18 feet six inches. At railroad

crossings the -collar is raised to carry the trolley 22 feet

above the traces. To these collars are bolted the Brooklyn

strain insulators, manufactured by Albert & J. M. Anderson,

carrying the five-sixteenths-inch galvanized steel strand on

which straight line hangers are secured. These hangers

have the mechanical clip manufactured by the New York

Electrical Works. The trolley wire is No. o hard drawn

No. 10 copper wire, and placed about five to thi

connection on a feed span to trolley and grou

e mile. The

nd return to

FIG. 4. THE ELECTRIC SYSTEMS OF THE NORTH AND WEST
CHICAGO STREET RAILROAD CO.MPANIES.—STANDARD

SIDE POLE CONSTRUCTION.

rails, as well as the lightning arrester, one of which is

placed on each mile or section, are well shown in Fig. 7.

FIG. 7. THE ELECTRIC SYSTEMS OF THE NORTH AND WEST
CHICAGO STREET RAILROAD COMPANIES.—CONNECTIONS
ON FEED SPAN POLE CARRYING LIGHTNING ARRESTER.

number. The outer wires are 16 inches outside of trolley

wires.

Malleable iron cross-arms are used, shown in Fig. 7, and

are made for two pins, four pins and six pins. Pins are iron

and the insulators are the A'ltna. central-bearing for positive

and glass or galvanized iron for negative or return feeders.

These cross-arms give good satisfaction, being lighter and

3. THE ELECTRIC SYSTEMS OF THE NORTH AND WEST CHICAGO STREET RAILROAD COMPANIES.
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WORK (CAR EARN ENTRANCE CURVES 0-N WESTERN AVENUE).
-SPECIAL TRACK

Curves are pulled from a buU-ring attached to the pall-

off pole by large Brooklyn strain insulators. Double in-

sulation is maintained at all points between any live wire

and the iron poles. The cost of this construction of one

mile of double track overhead trolley line, without feeder

more easily clamped to the pole than cast-iron unmalleable

zed, and cost no more.

Feeder System.—The feeder wire is both solid and stranded,

the solid being No. 00 and No. 0000 and the stranded 350,000

and 500,000 circular mils capacity, principally of the latter



size. These conductors were furnished by the Washburn &
Moen Manufacturing compiny, the American Electrical

Works and the Chicago Insulated Wire company. The

stranded wire is composed of 49 wires, made and laid like

wire rope, seven strands of seven wires each and covered

with triple braided coating.

The lay-out of the feeder systems of these companies was
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ing the nuTibir of in j;ri; n2:e;3ary on that section fromi

the number and headway of cars, the size of the feeder is

determined by allowing a 10 per cent, drop from the voltage

at the station.

An insulated overhead return feeder capacity of one-half

that of the outgoing feeders is provided for each section,

and, with the well bonded rails, ought to furnish a return

circuit so efficient as to prevent any effects from electrolysis.

Feeders run to within a thousand feet of the extreme end

of each section, and the farthest section from the power

house feeding it is four miles distant, although now, until

the Western avenue power house is ready to =upply current,

Van Buren street, Western avenue and Ashland avenue are

fed from the California avenue powerhouse, six miles away.

I ii-
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FIG. 17. THE ELECTRIC SYSTEMS OF THE NORTH AND
WEST CHICAGO STREET RAILROAD COMPANIES.—CON-

DUIT TERMINATING IN .MANHOLE.

perhaps as difficult and intricate a piece of electrical engi-

neering as was encountered in the w^hole construction work.

The three power houses supply a large territory, and as each

mile of line constitutes an independent electrically isolated

and insulated unit, with its own feeder or feeders, one can

see that the calculation of the proper distribution of copper

was a great problem. In Boston, for instance, a 500,000

circular mil feeder will supply 2,500 or 6,000 feet of line,

depending on the traffic; and the length of a street section

is fixed by what one feeder will supply. Here, however, it

is different. Each mile constitutes one distinct and separate

section, and feeders are run to suit the traffic and location of
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FIG. iS. THE ELECTRIC SYSTEMS OF THE NORTH AND
WEST CHICAGO STREET RAILROAD COMPANIES.—

MANHOLE FOR CONDUIT.

Special Line Work.—A special box pole is pictured in

Fig. S. The pole is of sheet-iron riveted on an angle iron

frame, and conveys in iis interior six cables, as shown in

section, Fig. 8, from the underground conduit system on

Western avenue to cross-arms bolted on its top, where the

cables are connefted to the overhead feeder system, as shown

in Fig. 9, which is a reproduction of a photograph taken on

Western avenue, at the north end of the conduit, on the

north side of Lake street. These poles are 33 feet long, 16

9. THE ELECTRIC SYSTEMS OF THE NORTH AND WEST CHICAGO STREET RAILROAD COMPANIES.—CORNER OF
WESTERN AVENUE AND LAKE STREET, SHOWING ROX POLE AND FEEDERS UNDER THE "l" STRUCTURE.

this mile. One 350,000 circular mil cable may be sufficient

for one mile and two 500,000 circular mil feeders may be
needed for another section at the same distance from the

power house and of the same length but with a greater traffic.

In calculating the size of feeder necessary, 25 to 50 per cent,

s allowed for future growth of the traffic, and then, know-

inches square at the bottom and 10 inches at the top, and
are securely anchored in the ground by the braced channels

at their feet, buried seven feet in ihe ground.

Many special problems arose in the construction of at-

tachments for the trolley wires and feeders to the ele-

vated roads, viaducts and draw-bridges, and each had to be
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olved by ths best methods tor each particular case, 'Many
designs for clamps, pole attachments, and even special trolley

and"feed wire insulators were made by the Electrical Depart,

ment.

The Lake Street elevated will be underruniis entire lengtli

by a trolley line, and the attachments to the structure where

the latter is low are shown in Fig. 10 {page 3). The trolley is

carried by a special hanger in a short wooden trough, shown

cut away in the left-hand section. The trough is secured hy

malleable iron clamps to the lower plates of ihe cross gir-

ders, and renders it impossible for the trolley pole to come

in contact with the iron structure and the trolley wire at the

same time and so cause a ground. The feeders are carried in

special split Aetna insulators within cast-iron water-shields.

bolted through a wooden arm, secured to the cross girder

also by malleable iron clamps, as shown in the right-hand

detail. Fig. 10. These feeders are a trunk line from the con-

duit on Western avenue, and even the space between the

trolley wires will be occupied by feeders. A tap from a

positive feeder to a side street is shown in the upper left-hand

corner. The strain is conveyed through two Brooklyn in-

sulators to a hook on one of the longitudinal girders. A
metallic connection from a return feeder from an intersecting

line to the structure is shown in the upper right-hand comer.

P^
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FIG. 8. THE ELECTRIC SYSTEMS OF THE NORTH AND

WEST CHICAGO STREET RAILROAD COMPANIES.

—

BOX POIF.

and a metallic connection to rails .is seen on the lower part

of the right-hand column. Where the Lake Street elevated

structure is high, the ordinary span construction is used, with

the columns as supports instead of poles.

Fig. 9 shows the appearance at Western avenue and the

Lake Street "I-." This is the north end of the underground

conduit from the Western avenue station, and the iron pipes

containing feeders from the conduit maybe ssen ascending

ihe columns, on both sides of the street, and connecting

with the feeders on the under side of the structure. A box

pole is also shown in the foreground of this picture. Here

ihe feeders to run north on Western avenue come up to the

service, and connect to the overhead line. There is another

box pole 100 feet north of this one.

A cross arm attached to the elevated structure at Ashland

avenue is illustrated in Fig. 1 1 (page 7). ^This feed line runs

north from this point, and it will be noticed that insulators

are both above and below this cross-arm.

In Fig. 12 (page 7)'.is illustrated the rack for feeders on

Western avenue viaduct, and the trough for the trolley

under the lateral girders.

At the numerous draw -bridge crossings which'occur, up-

rights and supports for the trolley wire are constructed on

both bridge and approach. The trolley wire onthe bridge

has to be protected by a wooden trough. A photograph.

Fig. 13 (page 7}, shows the construction at Clark street bridge.

Avery substantial structure, of heavy wrought-iron pipe, is

erected on both the abutment and the bridge on each side

of the river. This structure supports ll e erd cflletrolle
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wire, which passes through the bridge in a wooden trough.

The trolley wires on both bridge and approach teirainate in

a brass pan with curved fronts, which are pressed into con-

tact by springs, and cars run over this bridge with no diffi-

culty whatever with the trolley pole. By a simple device

current is cut from the trolley wire on the approaching

tracks when the bridge is swung a few inches, rendering im-

possible the accident of a car plunging into the open draw

by any failure of the electrical equipment.

Many of the crossings of the electric road with the steam

railroads are provided with the Gibbs interlocking devices,

rendering a collision impossible. By means of the ordinary

interlocking levers ihe signals and derails on the intersect-

ing roads are set as u jua', with the difference that inste::d of

a derail a "scotch block" is used to stop the street car, in

case the danger signal is not obeyed. In addition to this

the current is cut off from both trolleys, on an insulated

section extending back about 500 feet on the approaching

track. This is accomplished by the same lever that throws

the safety signal on the steam railroads. The trolley over

the crossing is always alive to prevent the stalling of an

electric car on the tracks. These interlocking crossings

were installed by the Union Switch & Signal company.
Sroi/^/i/'oan/s.—The construction of the frame of the

gallery type of switchboard used in all three stations of

these companies is shown plainly in the sectional elevation.

Fig. 14 (page 10). The machine panel and total output panel

are secured in T-irons, on the lower board. Each panel

on the upper board is for a feeder to a certain section.

The frame of these switchboards is made of I-beams and

FIG. 15. THE ELECTRIC SYSTEMS OK THE NORTH AND
WEST CHICAGO STREET RAILROAD COMPANIES.

—

FEEDtR RACK AT WESTERN AVENUE STATION.

T-irons, and is insulated by fiber from the iron on the floor

and wall. The "details of the fiber bushings and washers

at the joints are shown at --/and B, Fig. 14.

The switchboard at California avenue has 40 feeder panels,

that at Western avenue 76, and Hawthorne avenue station

will have 20 panels for feeders. The lower board at West-

ern avenue has seven panels, one for each of the generators,

one for the total output and two at present unoccupied, in

reserve for the addition of machines in the future.

The panels, furnished by the General Electric coinpany,

are of enameled slate and each feeder panel has an automatic

circuit breaker, Weston shunt ammeter and a knife switch,

and carries a mark of the number and location of its section.

Each generator panel carries a circuit breaker, an ammeter

and connection to a Weston voltmeter, main switches, the

field switch and the field rheostat. The total output panel

supports a Thomson recording wattmeter, which measures

the entire current. At the Western avenue station two volt-

meters are used, one connected to any machine at will and

the other showing the voltage between the bus bars, so that

the machine voltage may be exactly that between the bus

bars when it is thrown in circuit. A lightning arrester on

each feeder circuit is placed above each feeder panel. These

instruments are all of the latest and finest design.

All the coimections at machines and to the switchboard

are led under the floor. The equalizer switches are placed

at the generators and are protected by an insulating box

from possible short-circuiting.

Feeder Rack.—To show what a problem it is to take care

of so many feeders in the power house, a drawing of the

feeder rack below the switchboard at the Western avenue

station is reproduced in Fig. 15. The larger feeders on ihe

left are from the generators leading to the switchboards.

The outgoing feeders are designated by the solid dots, in the

thirteen racks on the right. The rim of the flywheel barely

clears the rack and the steam pipe shown. Above will be

seen the switchboard frame.

Feeder T/inm/.—Y\g. 16 (page 10) represents the shaft and
part of the tunnel under the Chicago river at the California

avenue station for the feeders from this station to the lines

in the north part of the North Side. The lead covered feeder

cables run some 50 feet from the basement to the tunnel and
pass down under the river and up on the North Chicago
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The conduit was manufactured and laid by the National
Conduit Manufacturing company of New York. The ducts
consist of sheet iron pipe of an outside diameter of 4H'
inches, in eight foot lengths, lined with five-eighths inch of
pure cement. One end of each length is provided with a
convex and the other with a concave end ring, which form
together a sort of a ball and socket joint. These tubes are

laid in a trench, as shown in Fig. 17 (page 4), in layers on a

three-inch bed of concrete, and each one is separated from
its neighbor by oue-half inch of concrete, and the whole col-

lection of tubes is surrounded by a three-inch protection of

concrete. The top of the conduit is about 2>< feet below
the surface of the street. At Madison street it was nec-

essary to sink the conduit to a depth of 16 feet to pass

below the cable yokes and sewer mains.

The construction of manholes is shown in Fig. iS (page

4). A drain pipe is shown imbedded in the bottom of the

manhole, which is of six inches ot concrete. The manhole
is octagonal in form, of brick, and carries on the walls cast-

iron racks for the feeder cables. The bottoms of these man-

FIG. 27. THE ELECTRIC SYSTEMS OF THE NORTH AND
WEST CHICAGO STREET RAILROAD COMPANIES.

—

CAR CONTROLLER.

side, whence they issue from a square iron tower at the

height of a pole line, leading feeders to the desired points.

From the tower to Western avenue four 1,000,000 circular

mils stranded and tinned bare copper negative cables are

carried underground in a wooden box. They there come to

the surface and join the overhead line.

Conduit.—The feeders from the power house of the West

Chicago company on Washington boulevard run north and

south on Western avenue in an underground conduit. Fifty-

six ducts lead north to the Lake Street elevated road, an _

FIG. 26. THE ELECTRIC SYSTEMS OF THE NORTH AND
WEST CHICAGO STREET RAILROAD COMPANIES!

—

CAR MOTOR.

holes are about seven feet below the Surface of the street. It

was necessary to depart from the regulation shape in con-

structing many of the manholes, on account of obstructions

encountered.

After the conduit is completed a steel mandrel, carrying

two steel disks, %% inches diameter, is pushed through each

duct by means of screwed rods in sections five feet long.

Fig 2?. Engine-dynamo of 2,o<

Fig. 23. Eighty-five Tons in the Air.

THE ELECTRIC SYSTEMS OF THE NORTH AND WEST CHICAGO STREET
WESTERN AVENUE STATION.

Fig. 21. Boi'er Room,

RAILROAD COMPANIES.—VIEWS IN

the same number start south to Fourteenth street and at

the crossings of the east and west lines feeders are brought

to the surface and up inside the special box poles and con-

nected to the overhead system, so -that the number of ducts

diminish as they extend south. Manholes are placed at each

street intersection and in some places at both corners of the

intersecting street. Altogether there are 350,000 feet of

duct and 51 manholes.

after which a lead wire is drawn for the purpose of attaching

a rope with which the cables are drawn through the duct.

In the conduit is drawn a total of 270,000 feet of lead

covered rubber insulated stranded cable, furnished and

drawn by the Safety Insulated Wire & Cable company of

New York. This cable is mostly of 350,000 circular mils,

but some is of 500,000 circular mils. This cable is spliced

[ Con tinned on page j . ]
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To-day the Western Electrician enters upon the

ninth year of its existence. It rejoices in its own success

and extends congratulations to all its friends. It renews

assurances of continued devotion to the interests of its old

patrons, and wishes them all many years of uninterrupted

prosperity, while for the younger members it entertains the

same kindly feehng, offering encouragement and assistance

in every way that will enable them to gain prominence and

power in their respective fields.

During the eight years of its history this journal has

labored unceasingly in the interests of the electrical frater-

nity, and it is gratified to feel that its work has been appre-

ciated, and to see on every side evidence of the progress

that has been made in following the policy it has suggested.

It has consistently advocated the establishment of electric

roads in Chicago, and to-day it is rewarded by seeing the

great work of transformation from horse to trolley cars ac-

complished. This change was not brought about without

much opposition, but now that it has been accomplished

this journal takes pride in considering its part in the under-

taking. Another cause to which it has of late given special

attention is the development of the telephone field. It has

been the pohcy of the Western Electrician to encour-

age the promotion of legitimate enterprises in this luie, and

thus assist in the development of this department. In

his, as in other important undertakings, it has had valu-

able assistance from the great daily papers of Chicago,

which it desires to acknowledge. One of these in par-

ticular, the Chro7iicie, has taken up the subject of the

telephone and has contributed much to the success

thus far obtained. Many other examples, showing the far-

reaching influence of this journal, might be cited, if neces-

sary. It is sufficient to add that it retains its commanding

position among class publications, and that in the character

and excellence of its special features it is superior to any of

its contemporaries. The present volume, it is hoped, will

show marked improvement. It will continue to abound in

attractive illustrations and present exclusive news. The

list of special contributors, already large, is being added to

constantly, and every development in modem engineering

practice will receive prompt and intelligent consideration.

In the last issue of the Western Electrician the

experience of Frank A. Grover at Rochester, N. Y., was
described, and his remarkable resuscitation, after he had

apparently been dead for some time, was recorded. It is

not at all surprising that this remarkable experience should

once more suggest the idea that further examination into

the effect of electric current upon the human body should

be made before any more electrical executions be performed

under the present law of New York state. Superintend-

ent Redman of the company in whose plant the accident oc-

ciurred says that the work of resuscitation was done by the

three workmen ^vhose names *vere mentioned in last week's

article, and that they followed the D'Arsonval theory. The

victim of the accident had already shown signs of returning

animation bet'ore the arrival of the physicians. It should

be noted that while there have been many instances of the

same character, either through accident or experiment, the

case of Grover is peculiar in this—that the shock was heavy,

the death apparently certain, and the resuscitation deliber-

ately planned and carried out in accordance with medical

forecast. Whatever effect this incident may have on the

life of the present law in New York state, certain it is that

the experience will prove valuable to the community, as it

demonstrated that with intelligent application of simple

methods many victims of electric shocks can be reclaimed

from death. The subject should be carefully studied by

every person engaged in any way in the handling of electric

current, and it would be well, too, for the general public to

become familiar with the subject.

When one stops to consider the magnitude of the elec-

tric railway interests of Chicago the figures are astonishing.

On surface lines alone the three principal companies will

have, when the work under way is completed, as it will be

in a few months, electric Hues having a total trackage of

335 miles. This is equivalent to a continuous double- track

railway 167 miles in length. To supply power to the car

motors on these lines, engines and generators aggregating

in capacity 27,500 horse power have been or are about to

be installed. In addition, the four elevated railroad com-

panies of the city, which have in operation or under con-

struction, at a conservative estimate, about S5 miles of track,

are certain to make use of electric power. One already

does so, another awarded the contract for elecfrical equip-

ment last week, a third, under construction, was planned

from the first as an electric line, while the fourth, the oldest

of all, must replace its steam locomotives by electric motors

to place it on a paying footing. To make the transforma-

tion all-embracing, the great steam railroad •ompanies that

handle the bulk of Chicago's enormous suburban passenger

traffic are all considermg the advisability of substituting

electric power for the existing steam service, and one or two

have decided to do so. This marvelous change has been

brought about within a period of three years. Chicago was

slow in adopting the electric railway, but once the decision

was made the work was pushed with characteristic energy

and vigor.

It is fitting that the greater portion 01 this anniversary

issue of the Western Electrician should be devoted to

matter pertaining to this epoch-making transformation.

Mr. Hagar's comprehensive article describes the extensive

equipment of two companies, which, under the dominating

influence of Charles T. Yerkes,are operated in conjunction.

Here alone are 210 miles of track and a generating capac-

ity of 20,000 horse power. The details of construction and

operation are of great value and interest and are set forth

by the author in a cleap, practical style. The power houses

have no frills, but are fine examples of simple, thorough

engineering practice of the best class. The electrical line

construction, laid out with reference to Chicago's numerous

steam railroad crossings, drawbridges, viaducts and elevated

railway structures, is varied and elaborate, and the full

description furnished is replete with details of much prac-

tical value. The article is one of the most complete expo-

sitions of electric railway work ever published, and the sec-

tion on "Electrical Construction" in particular should be

read by all interested in this important branch of electrical

engineering.

When the city of Chicago established its first electric

plants for lighting the streets of the business-district, the

promise was made by Superintendent Barrett that the

service would be much better and far less expensive than

if provided by private enterprises. After the plants had

been in operation some time, the announcement was made
upon the same authority that the city was getting its arc

lights for streets at a cost of $73 per lamp per year. Of

course, this statement was made for the purpose of satis-

fying the public that the scheme was an advantageous

one for the city. This announcement created no end of

trouble in other cities where private companies were

furnishing lights, and, although experts in the business

pronounced the figures absurdly low, city officials refused

to accept the denials, but persisted in quoting " Prof. Bar-

rett's figures." When called upon for an exjjlanation the

Chicago ciiy electrician refused to divulge any informa'.ion.

It was then that an investigation was made independent of

the officials in charge of the department, and the result is

shown in the paper presented by M. J. Francisco on

"Municipal Lighting" at the Cape May convention of the

National Electric Light association in August, 1S90. In

this paper Mr. Francisco said :

The city electrician will need to add something more to

his stereotyped answers that the cost of the city lights "does
not include any expense such as you mention—taxes, water
rent, interest on investment, insurance, repairs, depreciation

or renewal of plant in general;" neither will it be expedient
to charge the wages of the electric linemen to the fire alarm
telegraph department, notwithstanding it works very nicely

now, and helps wonderfully to make the cost of an arc light

appear small. Upon investigation of one of the stations of

275 to 300 light capacity, I find that the chief engineer re-

ceives $1,200; assistant, $1,030; four firemen, $2,8So; six

trimmers, $3,240; line tester, $720; three linemen, $2,520;
cost of carbons, $3,800; fuel, $12,000; interest, $14,000; de-
preciation, 2';; percent., $8,750; oil, waste, repairs, globes,
taxes, etc., $7,000—making $57,190 a year expense for run-
ning 300 arc lamps, being $190.63 per year per lamp, and
this makes no provision for salary of electrician, superintend-
ent, or for armatures burned out or any accident or dam-
ages. M'ith the linemen's wa^es charged to the fire alarm
telegraph department, we can reduce this $2,520. Now, to
what other department do they charge the other expenses
to reduce it to $73 per year per lamp?

When Supc. Barrett was called upon for an explanation of

the statements attributed to him by the newspapers, he re-

fused positively to present any figures. He said that he had

never seen a tabulated statement of what it cost a commercial

company to furnish light, and for that reason he refused the

information desired. It was pointed out that as a public

official he was in a different position from the men who had
their o^vn money invested. He was spending the tax-

payers' money, not his own. He admitted later that the

affairs of the department were in such condition that it

would be almost impossible for him to present a true state-

ment of the exact cost of the plant per lamp per year. This

statement was repeated in 1S91 to the com.mittee of Milwau-

kee aldermen who visited Chicago for the purpose of find-

ing out the cost of lighting the city streets. It is a remark-

able fact that these friendly visitors obtained no more in-

formation than did the ihanagers of central stations who
questioned the accuracy of "Prof, Barrett's figures" at

Cape May. In the case of the Milwaukee aldermen it should

be remembered that they had started out with the expecta-

tion that they would secure some valuable information, but

from the report they made on their return it appears that

" In an interview of an hour and a half Mr. Barrett posi-

tively refused to answer the questions propounded by the

committee. The committee assured Mr. Barrett that his

opinion was held in the highest regard, but what was

wanted was the actual cost of estabhshing and operating the

Chicago plant. To this Mr. Barrett replied that the many
difficulties incident to the establishment of the plant had

rendered its affairs in such a state of chaos that how to

arrive at even an approximate statement was decidedly be-

yond his comprehension." Yet all this time "Prof. Bar-

rett's figures" were being industriously circulated through-

out the country, and central station managers seeking city

contracts were confronted with the question: Why cannot

you furnish light at $73 per lamp per year ?

In view of these facts the city of Chicago should hesitate

before further engaging in the business of electric lighting.

It is evident that thus far the department has not conducted

the business of lighting the streets as carefully as a private

corporation would. To-day it is apparent that no more
is known of the actual cost of electric lights operated by
the city than in 1S91, when it was admitted that absolutely

nothing was known of a certainty. In view of these facts,

how can any sane man honestly advocate further extension

of municipal lighting ?
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West Chicago Street Railroad
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in the manholes about every 400 feet. The return feeders

in this conduit are of 1,000,000 circular mils bare, stranded

and tinned cable, and are connected with the track at

alternate manholes by a wire built into the side of the

manhole, and fastened to ihe rails.

IV.—rowER iiorsEs.

As before stated, the power houses are three in number

and are marked on the map. Fig. 2, by the circles around

them. One near California avenue at Roscoe boulevard,

that of the Chicago Electric Transit company, is at the head

of the north branch of the Chicago river, is run condensing

and has a present capacity of 2,000 kilowatts and an ultimate

capacity of 3,000 kilowatts. The second, that of the West

Chicago company, is located at the corner of Western av-

enue and Washington boulevard. This is a non-condensing

station, with apparatus in process of completion to turn out

5,300 kilowatts, and an ultimate capacity of 9,000 kilowatts,

or 12,000 horse power. The station of the North Chicago

company is on the north canal on Hawthorne avenue, be-

tween Chicago avenue and Division street. This station

will soon be ready to receive 2,400 kilowatts of generators

and will have a total, finally, of 3,200 kilowatts. Of course

condensing is in order here.

California Avenue.—The California avenue power house,

Fig. I, was illustrated and briefly described in the Western
Electrician of May4, 1S95. The generating units are four

in number, each consisting of a Siemens & Halske 500 kilo-

watt type I, eight-pole generator on the shaft of a Fraser &
Chalmers cross compound Corliss engine with cylinders 24

inches and 40 inches in diameter by 48 inches stroke, running

at 85 revolutions per minute. These generators are guaran-

teed to carry an overload of 33J3 per cent, and have already

had a greater overload than this. Space is provided for two

more units of the same size.

The engine receivers are in the engine foundation, and the

Blake jet condensers and air pumps are placed under the

floor, between the foundations for the engine cylinders. A
quick change can be made to atmospheric exhaust. These

engines are oiled by the air pressure system of the Wilson-

Whiting-Davis Oihng company of New York. A Westing-

house air-pump supplies the pressure of 15 pounds in the

distributing tanks, one for the engine oil and one for the

cylinder oil. The oil passes through filters to oil cups on

the engines, which are suppHed with regulating sight feeds.

There is also one valve controlling the supply to the cups on

each engine. The waste oil is returned by gravity, filtered

and used again. The compressed air is also used to clean the

switchboard and generators.

There are ten Campbell & Zell water-tube boilers in five

batteries, composed of two boilers of 600 horse power each,

in which a steam pressure of 150 pounds is maintained.

These boilers are equipped with the Murphy furnace, al-

though until very recently oil was burned. Ash hoppers are

provided and arrangements are made for installing coal and

ash handling machinery at any future date, and now that the

chan<Te has been made to coal as fuel, this apparatus will

probably be installed.

The feed-water from the river is purified in two Jewell

gravity filters with an agitating wash, and is pumped by two

12 by 7 by 12 inch pumps of the Blake admiralty type. A
Worthington meter is placed in the feed-water main. There

is a supplementary equipment of Metropolitan double tube

injectors.

There are four 1,000 horse power horizontal Berryman

heaters between the engines and two 2,000 horse power ver-

tical Berryman heaters in the boiler room, which, with the

pumps, are arranged on the sides of the octagonal stack, which

is 200 feet high, with a 14 foot flue. The feed-water is

heated by being passed in succession through the heaters,

connected between the engines and condensers in operation

at the time, and then through the vertical heater in the

boiler room. The feed-water then passes through a Whit-

more-Dean automatic electro purifier at the back of each

boiler, whose object is to prevent the formation of scale in

the boiler by destroying the affinity between the scale-form-

ing particles in the water.

The steam and water piping and connections are beneath

the floors, the steam header being suspended in chains

beneath the engine cylinders, and is provided with U-loops,

to allow for expansion. The Westinghouse return loop

system is in use to return the condensed steam from the

headers separitors, cylinders, etc., and Westinghouse sep-

arators are placed at each engine.

The building is fire-proof, of brick, with an iron roof. A

brick wall, with an extension to the roof of corrugated iron,

separates the engine and boiler rooms. The engine room

floor is of iron plates and that of the boiler room of cement

on brick arches. A t^venty-ton Walker hand power crane

travels the length of the engine room. Corrugated iron
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shields are placed above the generators to protect them
from any dropping water, from condensation on the roof.

Western Avenue.—This power house is built on much
the same lines as the California avenue station. The photo-

graph, Fig. I, gives an idea of its exterior and the two draw-
ings, Figs. 19 and 20 (page 9), show plan and elevation of the

interior. The dimensions of the building are 250 feet long
by 125 feet wide, with an engine room 57 feet and a boiler

room 64 feet wide in the clear. The octagonal stack is 220
feet high with a 16 foot flue on a base 27 feet square, rest-

ing on a foundation 48 feet square, and is said to be the

largest brick chimney in Chicago. The flues to the stack

from the boilers are lead underground, as shown in the plan

7

of the large units is shown in Fig. 22. The 25 loot fly-

wheel weighs So tons.

The general equipment is the same as" that of the pre-

viously described station, with Ihe exception that this station

is non-condensing, and is to use oil for fuel. There are two

35 ton Walker hand power cranes. A photograph, Fig. 23,

shows the two cranes together, supporting the shalt crank

disk, flywheel center and armature for the second large

machine being installed. This piece, hanging clear, weighs

85 tons.

Berryman heaters, Westinghouse separators and return

loops, Blake admiralty pumps, Metropofitan injectors,

Wilson-Whiting-Davis oiling system are used here, as at

Fig. 13. Structure at Clark Street Bridge.
Fig. II. Ashland Avenue and the Fig. 6.

Lake Street "L "

Fig. J2. Feeder on Western Avenue Viaduct,

THE ELECTRIC SYSTEMS OF THE NORTH AND WEST CHICAGO STREET RAILROAD COMPANIES.
HEAD WORK.

of the station. This building is of the same construction

as the power house previously described.

The equipment at present installed, or in process of erec-

tion, consists of ten batteries, each of two 400 horse

power Stirling boilers, making a total of S,ooo rated horse

power, carrying steam at 140 pounds pressure, a view of

which is shown in Fig. 21 (page 5); one 1,000 horse power

cross compound Fraser &. Chalmers engine, with cylinders 26

inches and 40 inches in diameter, with a 4S inch stroke, run-

ning at So revolutions per minute, carrying on its shaft the

armature of a 750 kilowatt, 12-pole Siemens & Halske

generator; and three 2,000 horse power engines, with di-

mensions 34 inches and 54 inches by 60 inches, with a speed

of 75 revolutions per minute, of the same make, direct-

coupled to 1,500 kilowatt generators of the same type. One

Center Pole Con-
struction.

-EX.\MPLES OF OVER-

California avenue, and the system of steam piping is ar-

ranged on the same plan.

It is expected that current will be turned out from this

station about the time of publication. The ultimate capac-

ity of this station is 12,000 horse power.

This power house and the California avenue station were

designed by, and under the charge of, S. Potis, Jr., the

chief engineer of the West Chicago Street Railroad com-

pany.

Hawthorne Aveyiue.—The power house of the North

Chicago Street Railroad company is shown in plan in Fig.

24 and elevation in Fig. 25 (page S), while an e.\terior view

is obtained by the photograph in Fig. i. This station

differs from the other two in having a flat wooden roof

and in general arrangement of machinery. The building
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is 130 feet wide and about 150 feet deep, running back

to the canal. The round stack has a 10 foot flue and rises

to the height of 220 feet.

The engines will be three in number, at present, with

space allowed for another unit. The engines are to be

cross compound condensing Reynolds-Corliss, carrying the

armature of an Soo kilowaiit lo-pole General Electric rail-

way generator on the shaft. The engines have cylinder di-

ameters of 24 and 46 inches, with a 4S inch stroke. The

low pressure cylinders are jacketed. The main shaft is 22

inches in diameter with a flywheel 20 feet in diameter,

weighing 50 tons. These engines will run at So revolu-

tion?. The generators are guaranteed to give a commercial

efficiency of 94 per cent, and a rise of temperature not to

exceed 50 degrees Centigrade.

Ten 35a horse power Standard water-tube boilers, manu-

factured by the Link Belt Machinery company, will supply

steam at 130 pounds pressure. Blake air pumps and jet con-

densers will be used, and the same system of feed-water heat-

ing will be employed as described at California avenue, us-

ing Berryman heaters. The boiler feed pumps will be of

the Worthington admiralty type and the feed water purified

by [ewell filters. An equipment of four Metropolitan in-

jectors will provide for an emergency in case of break-

down of pumps. The Westinghouse return loop and Wil-

son-Whiting-Davis oiling system are also to be used -here.

This building is now nearly completed and the machinery

is being installed.

V,—CAR EQUIPMENT.

The car equipment consists of two G E Soo motors with

the General Electric type K2 series parallel controllers.

These motors have the side bar suspension, where the weight

of the motor is taken off the axle, so that of the total weight

of 1,500 pounds only 500 is on the axle.

The illustration on page 5, Fig, 26, shows the G E
Soo motor with the upper field thrown back and shows the

trunnion below the armature for the sidebar suspension at-

tachment. Fig. 27 represents the controller of the latest

type, the K 2, and gives a good view of the finger points

and the magnetic blow-out.

Many of the old horse cars have been fitted over with the

electrical equipments, and a large number of new cars have

GENERAL MEETING
Of the American institute of Electrical

Engineers at Niagara Falls.

The twelfth general meeting of the American Institute of

Electrical Engineers at Niagara Falls was opened auspi-

ciously on Tuesday morning J une 25th at the Cataract House,

where the sessions were held. At 10:30 o'clock Secretary

Ralph W. Pope introduced Dr. Louis Duncan, the newly

elected president of the Institute, who in turn introduced

an increase of speed of seven revolutions. Many of the

visitors went below and saw the shafting, bearings, pumps,

lubricating apparatus, etc., and were profuse in their expres-

sions of approval regarding all that they saw about the works.

Resident Engineer Brackenridge, Mr. Bauman and Contrac-

tor Douglass, Electrician C. F. Scott and Assistant Manager

Stillwell of Westinghouse company explained details and

showed the visitors everything in the station. From the

power house the visitors were driven to the Pittsburg Re-

duction company's plant, which is now ready to start when
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Mayor O. W. Cutler. The mayor extended a cordial welcome

to the members of the Institute.

The reading and discussion of papers immediately followed

the mayor's address of welcome. The first paper was that

by Walter E. Harrington of Camden, N. J., upon the

"Properties of Fuse Metals when Subjected to Short Cir-

cuits." This was followed by a long discussion. Charles

P. Steinmelz's paper on the "Theory of the General Alter-

nating Current Transformer" wasdiscussed by Prof. Piipin
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been bought of the Pullman and the Brownell companies.

Most of the equipments lun on BrtU trucks.

Six electric heaters of the American Electric Heater com-

pany and Consolidated Car Heating company are used in^

each car. The new "low bridge" trolley of the General

Electric company enables the cars to run under the elevated

roads, across bridges and into the barns.

The great success of the electric dummies made from

abandoned gas-motor cars, placed on new Brill trucks, on

the Garfield and Webster avenues loop for drawing trailers,

has resulted in the West Chicago company ordering some

sixty similar cars to operate West North avenue and

other lines on the West Side, and the North Chicago com-

pany will also operate some odier lines with these dummies.

and others. The closing paper of the morning session was

"Location of Grounds in Armatures, Fields, etc.," by Clar-

ence E. Gifford of Jamestown, N. Y.

At two o'clock Tuesday afternoon the members and

guests drove to the power station of the Niagara Falls Power

company. They were admitted to the power house and

transformer house and given every opportunity to examine

the apparatus in detail. Dynamo No. i was run at its full

speed of 250 revolutions per minute for the benefit of the

visiting engmeers, and a load of something over 3,000 horse

power was placed on the generator. It was said that the

governor was doing even better than had been expected.

While the generator was running with a load of 3,000 horse

power, 2,000 horse power was suddenly thrown off with only

the power is available. The superintendent announced that

the plant may begin operation within two weeks and that

power is likely to be given it any day for trial. The Carbo-

rundum Works, the paper mill hydraulic plant and the Buf-

falo & Niagara Falls Electric Light & Power company's

station were then visited, closing the afternoon's trip.

At the Tuesday evening session Prof. Anthony presided,

and two papers were read and discussed: "The Substitution

of Electricity for Steam in Railway Practice," by the presi-

dent, Dr. Louis Duncan of Baltimore, and "Compounding

Dynamos by Armature Reaction," by Prof Elihu Thomson
of Lynn, Mass. The discussion of Dr. Duncan's paper was

participated in by Charles P. Steinmetz of Schenectady,

Oberhn Smith and others. Mr. Steinmetz said of electric

street railway work in cities, that there would be no use of

expecting anything better than the 500 volt direct current

motors with the underrunning trolleys. Of the second class

the suburban, elevated and railway traffic between villages

and cities, such as New York city and Boston, and lines to

surrounding towns, the difficulties in these cases, Mr. Stein-

metz thought, might be met in two ways: First, by direct

current motors run in series on 700 to 1,000 volts outside of

cities and in parallel at 500 volts inside of the cities; or, sec-

ondly, by using direct current motors supplied at 500 volts

from rotary converters at sub-stations, which might be fed

from high-tension alternating lines. The third class men-
tioned by Mr. Steinmetz was the long trunk lines now using

steam locomotives which, he said, might be expected

be operated in the near future by alternating current

motors, to be run on potentials from 100 to 500 volts and
supplied from step-down stationary transformers wjiich

would be supplied by high-tension alternating current lines.

He said there was little chance of installing electrical appara-

tus on trunk lines, unless they could assure a speed exceed-

ing steam practice, which reached as high as 90 and 100

miles per hour. Mr. Steinmetz thought that by using elec-

tric motors and avoiding the reciprocating parts of the

steam locomotive the speed could be increased to 125 or 150
miles per hour. Lie said he had tested an alternating street

railway motor built by himself at the General Electric works
at Schenectady and found that the starting torque could be
made all that was desired for railway work, and he showfd
curves of tests he had made upon the motor which proved
very satisfactory. He added that the induction motor with
no brushes or commutator wou'd be found all that could be
desired for trunk lines and high speed railway work, and he
predicted that it would not be long before the steam locomo-
tive would have to give way to the electric locomotive in

many instances, and that ultimately electricity would replace

steam entirely in railway practice.

Wednesday, June 26th.

The morning session was well attended, notwithstanding

that the temperature had risen considerable in 24 hours.

The first paper presented was on "Electric Power in Fac-
tories and Mills," and was read by Dr. Francis B. Crocker
of New York. There was considerable discussion upon it,

and it was eulogized as a very important paper. It~is a

subject in which Niagara Falls is interested. The other

paper on the programme for Wednesday morning was
"Some Observations on a Direct-connected 300 Kilowatt
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MunocycUc Alternator," hv Prof. D. C. Jackson and S. B.

Fortenbaugh of Madison, Wis. There was placed on ex-

-libition in the convenuon parlor Wednesday morning in a

handsome frame a beautifully engrossed copy of resolutions

adopted alter the sudJen death about three months ago of

' ieorge May Phelps, for many years treasurer of the Amer-

ican Institute of Electrical Engineers. These resolutions

were printed' in the Western Electrician, April 27,

1895.

Wednesday afternoon the engineers walked across the

upper bridge and took a trip over the Niagara Falls Park

illustrated talk on "The ?^techanical, Hydraulic and Civil

Engineering Features of (he Work of the Cataract Construc-

tion Company." Dr. Emery suggested a vole of thanks to

Dr. Sellers for his interesting lecture, which w^as given,

after which L. B. Stillwell of Pittsburg continued the sub-

ject by taking up the "Electrical Work of the Wescinghouse
Electric & Manufacturing Company for the Cataract Con-
struction Company of New York."

Dr. Sellers gave an interesting account of his trip to
Europe to meet Mr. Adams, and how the Niagara Interna-
tional Commission was formed. He stated that the prizes
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and River railroad, a total run cf 2S miles, with constantly

changing scenery.

The programme for the evening session included a paper

by Dr. Charles E. Emery of New York on "The Cost of

Steam Power."

A partial electrical test was made of the generator No.

I at the power house Wednesday and the dynamo was

loaded to 5,025 horse power and driven at its rated speed, the

governor acting very satisfactorily.

Thursday, June 27TH,

At 10.15 '^- ^^- ^^- E>uncan called the meeting to order.

Dr. C. E. Emery replied to comments on his paper on

"The Cost of Steam Power," and then the first paperof

the morning was read by Dr. Albert M. Bleile of Columbus,

0., on "The Cause of Death in Electric Shock." Discus-

sion followed by Prof. Elihu Thomson, Prof. Wm. A. An-

thony and others, and it finally developed into a sort of ex-

perience meeting of those who had received serious shocks.

At 11.30 George H. Winslow of Pittsburg was introduced

and read his paper on "Long-distance Power Transmission

at Ten Thousand Volts." Following this paper Dr. C. E-

Emery gave his paper on "Alternating Current Curves," in

order that the evening would be open for the papers of L. B.

Stillwell and Dr. Coleman Sellers, which were to be illus-

trated by lantern slides.

In the afternoon a party of those who had arrived since

Tuesday visited the power house and Pittsburg Reduction

company's works, while the others visited the Observation

Tower, Buttery Elevator and Prospect Park. Mr. Bau-

man, the inventor and designer of the governor and tur-

bines at the power house, stated that the generator was

loaded to 5,335 horse power, and the whole system worked

to perfection. The full capacity for which the generator

and turbines were designed is 5,400 horse power. Mr.

Baumansaid that a test of the governor was made Thurs-

day afternoon while visitors were there, and 3,100 horse

power was thrown off, resulting in a difference in speed of

only iS revolutions, while the turbine was revolving 26S

revolutions per minute. Pie said he would not hesitate to

throw off the entire load of 5,335 horse power, which would

be something unprecedented in turbine governor practice.

He announced that probably on Friday or Saturday current

would be supplied to the Pittsburg Reduction company's

rotary converters for a test or trial. Mr. Bauman cabled

Faesch & Piccard the results of these wonderful experiments

made while the American Institute meetings were in ses-

sion.

In the evening Ralph W. Pope gave an abstract of the

paper by Franklin L. Pope of Great Barrington, Mass.,

on "Notes on the Reconstruction of a Small Central Sta-

tion Plant," and after a short discussion by Dr. Emery,

Dr. Duncan introduced Dr. Coleman Se'lers, who gave an
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amounted to $22,000 and that of all the schemes submitted
in 1891 none was considered practicable at that time. They
wished to consider any and all systems, including compressed
air, electricity, cable, etc., and would adopt that which
would make it a commercial success and by which they
could be assured the most money could be made.
The commissioners decided that if 50,000 horse power

was to be used in one building the units must be 5,000 horse
power.

Faesch & Piccard of Geneva, Switzerland, were finally

selected as designers of the turbines. They were calcu-

lated to deliver 5,000 horse power each at 250 revolutions

the end o! the tunnel was proposed bv Theo. Turretini of
Geneva, Switzerland. Dr. Sellers, in describing the wheels,
said; "Each shaft is driven by two wheels, one above, the
other below, the wheel consisting of three parts. Tlie' tur-
bines are six feet in diameter. Outside of the wheel is a
cylindrical gate. The clearance between the gate and wheel
being one inch, enough water leaks through the opening to
run the dynamos at the rate of 10 to 15 revolutions, so that
the dynamo cannot be stopped by simply closing the gate,
but some electrical or mechanical brake may be needed to
bring it to rest."

Dr. Sellers compared the thrust bearing at the top of the
turbine shafc to that used on a steamship. The ship being
turned bow down, the propeller took the place of the dyna-
mo, the turbine the place of the steam engine on shipboard
the thrust bearing and shaft being relatively the same. '

Dr. Sellers stated that the column of water passing
through the penstock was sufficient to lift the whole weight
of the turbine, shaft and dynamo, 152,000 pounds, so that
at no toad or full load there would only be a pressure of
about 3,000 pounds upon the thrust bearing. The shaft
changing from one side of thrust bearing to the other at
about half load, or 2,500 horse power.

Mr. Stillwell then continued the lecture, illustrating the

electrical features of the plant.

He read extracts from the report of the Westinghouse
company to Mr. Adams of the Cataract company. The
Westinghouse Electric & Manufacturing company was
required to lay out an electrical system suitable- for local
distribution, long-distance transmission to Buffalo and lone--
distance transmission beyond Buffalo, with varying units.

"

Given: First, four vertical shafts, direct driven by tur-
bines making 250 revolutions per minute and capable of de-
livering at the top of each shaft from 5,000 to 5,500 mechan-
ical horse power, additional turbines and shafts, to be
installed as the demand for power increases; second, a
market for power, beginning just outside the walls of the
power house and extending at least 20 miles (and as much
farther as possible), the power to be used for general indus-
trial purposes, such as the operation of machinery in mills
and factories, the operation of street railways, lighting by
arc and incandescent lights, electrolytic purposes, heating.

Alternating currents would be desirable for power trans-
mission, direct currents for electrolytic work, direct cur-
rents for street railway work and lighting by direct or alter-
nating.

To meet all the requirements, Mr. Stillwell said that the
polyphase Tesla system was decided upon, using two-phase
generators with currents in two circuits differing from each-
other in their phase by 90 degrees. He then gave illustra-

tion by means of slides showing drawings (elevation and
section) of the first generator designed for the work. This
machine was for 5,000 horse power, and had a revolving
armature with the exciter directly connected at the top of
the shaft. The flywheel effect of this machine was too
small, as the company had not been advised of the flywheel
effect required, and so this type was abandoned.

Mr. Stillwell then gave an outline of the methods to be
adopted for furnishing current for street railway, arc light-

ing, incandescent lighting, etc. He said that the frequency
selected is in every respect admirable for power purposes,
and was chosen in preference to a higher frequency, be.
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and were to be placed in the wheel-pit 140 feet below the

surface.

Mr. Sellers said the first 'intention was not to line the tun-

nel, but use the rock cut tunnel, but the great size of the

tunnel and breaking away of the walls necessitated the lin-

ing of the tunnel with brick. The total number used was
16,000,000, and more than 300,000 tons of rock was re-

moved. Mr. Sellers had made special tests as to the hard-

ness of the brick. In these tests a sand blast was used

which would cut the best of granite and glass. This test

showed that the sand blast had no effect on the vitrified

brick, which were not cut in the least.

The water in the tunnel moves at the rate of 26 'a feet

per second when 100,000 horse power is being developed.

A surface canal to the river's edge which would develop the

same power as the tunnel would have to be 400 feet wide and

15 feet deep. The granite opening and iron construction at

cause the amount of energy required for lighting from
Niagara will, for many years, and perhaps for all time, con-
stitute but a comparatively small part of the energy dis-

tributed. At present the only practicable way to utilize

Niagara power for lighting purposes is by substituting mo-
tors for the engines now used in arc and incandescent light-

ing plants in Niagara, Tonawanda, Buffalo and other cities

and towns to which the circuits may be extended. When
the demand for current to be used for lighting purposes
becomes sufliciently important to justify a change in the ap-
paratus, and, perhaps, in the methods now employed for

lighting the cities and towns to which the circuits may be
extended, acertain number of generators of higher frequency
may be installed.

By a letter in 1S93, ^Y ^^^- Adams, all the alternating
designs were rejected and the manufacturers were asked to

bid to the machines as designed by the consulting electrical
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engineer, Prof. Forbes. Mr. Stillwell stated that the com-
pany refused lo bid on the machines as designed by
Prof. Forbes, but would it take his mechanical construc-
tion and re-design the electrical work and guarantee the

machines in every respect. The Westinghouse company
submitted plans for a machine, 1673 cycles, and another

25 cycles, and finally by letter gave reasons for advising
the use of machine with 25 cycles and stating why that per-

iodicity was thought best. The machine was of the 12-pole

type, 5,000 horse power, and guaranteed to give close reg-

ulation. The speed at which the field revolves is normally

250 revolutions per minute, and the fly-wheel effect of the

revolving parts of the machine, measured by the pounds
multiplied by feet per second squared, is 1,274,000,000.
The height of each generator from the bottom of the bed-

plate to the top of the bridge is II feet six inches. The
diameter of the bed-plate is 14 feet, and the outside diame-
ter of the revolving field ring is 11 feet yys inches. The
armature conductors consist of copper bars i^J inches by
"y'g^ inch in section, the edges of the bars being rounded
to a radius of about one-eighth of an inch to avoid cut-

ting the insulation. Two of these bars, after being in-

sulated, are placed in each of the 1S7 slots around the peri-

phery of the armature cjre. The conductivity of the bars

used is above 100 percent., by Matthiesen's standard. In

the case of the second generator the conductivity of the

copper, furnished by the Washburn S: Moen Manufacturing
company of Worcester, Mass., is 102.6 percent. At the
t'actory, the insulation of each bj.r was tested by applying a
potential of 15,000 volts. One terminal of the transformer
used in testing was connected to a layer of tin-foil, wrapped

as follows: A special shaft was placed in the bearings of

the machine and supported at its lower end by a thrust

bearing, into which oil was pumped at a pressure of about
1,000 pounds per square inch. This pressure was suflicient

to lift the weight of the revolving parts, and the collars on
the shaft were separated from the grooves of the thrust

bearing by a thin layer or film of oil. A small piece of tool

steel was set into the upper end of the shaft, a half sphere or

cup being cut in its upper surface, and into this was placed

a tempered steel ball three-eighths of an inch in diameter.

A large eye-bolt, with a similar piece of tool steel, having
in its lower surface a cup bearing similar to that at the top

of the shait, was secured in the tapered bearing of the um-
brella-shaped driver, to the periphery of which the field

ring is bolted. The entire weight of the driver and the ring

was thus supported upon the small steel ball.

A casting, clamped to the shaft, served to rotate the
driver and ring with the shaft. The steel ball was placed a

very short distance above the center of gravity of the field

and driver, and under these conditions, the driver and ring

being free to rock while rotated, a de-

fect in balance was quickly shown.

time when improved methods of insulating circuits shall

make it practicable to employ very high potentials. When
that time comes the drop in the circuits between the power
house and the city of Buff"alo will become so small that the

ButTalos feeders may be treated as local circuits and can be

supplied with current from,the same bus-bars that are used

in supplying power in the immediate vicinity of the power
house; and when the practicability of commercially employ-

ing these very high potentials, of 25,oooor even So,ooovolts,

is demonstrated, transmission to places more distant than

Buffalo will be useful.

Mr. Stillwell closed by stating that the resuUs of the test,

Thursday, June 27th, were very satisfactory and that the

generators were fulfilling all their expectations.

Elevated and Underground Loops Pro-
posed for Chicago.

The Chicago City Council has passed an ordinance giving

i
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about the outside of the insulation. During the erection of
the generators at Niagara the insulation was again tested by
applying a potential of 6,000 volts, one terminal of the test-

ing transformer being connected to the conductors, while the

other was connected to the armature core. An alternating

potential was used in both tests, and the values given are in

each case the mean or effective potential. The clearance

between armature and field was stated as one inch.

The ring for the revolving field, Mr. Stillwell stated, was
forged in one piece.

The Bethlehem Iron company guaranteed that the rings

for the first three generators should have a tensile strength

of not less than 70,000 pounds per square inch, an elastic

limit of 38,000 pounds per square inch, and an elongation

of about 25 per cent, in two inches; but it has done much
better. Three samples, cut from the first ring, were tested

with the following results:

Tensile strength measured in pounds per square inch:

Sample i—82,915 pounds per square inch.
" 2— Si,no " " " "

3—82,140 "

Elastic limit:

Sample i—53,560 pounds per square inch.

2—47,230 "
3—49.2f^o "

The elongation was 27.05, 27.75, ^"^ 22.5, respectively.

The method employed in balancing the revolving field is

The driver was first balanced in this manner independ-
ently. The ring was then bolted to the driver, and the two
were balanced together. It was unnecessary to balance the

combination of the driver, ring and field poles, since the

field poles and bobbins were separately weighed, and their

weights adjusted to exact equality, while the positions in

which they are bolted to the ring are exactly symmetrical
with reference to each other and to the axis of rotation.

Mr. Stillwell said that this method of balance was devised
by Albert Smith. A speed of 150 revolutions per minute
war; attained on this ball.

The method of testing the magnetic qualities of the field

ring was then described by Mr. Stillwell. The edge of

the rough-forged ring before it was turned was tested by the

permeameter method to obtain the B-H curve; that is, the
ratio of induction to magnetizing force for various values of

the latter. The B-H curve was also determined by a modi-
fication of the so-called "ring method," the entire field

ring being used for this purpose. This very beautiful and
interesting experiment was suggested by Charles F. Scott,

electrician of the Westinghouse Electric & Manufacturing
company, and carried out under his direction.

The tests by the ring method indicate higher values of the

induction for moderate magnetizing forces than were ob-

tained by the permeameter.
In case of transmission to places more remote than

Buffalo, it will be necessary to adopt special means for regu-
lating potential in the distributing mains, at least until the

.J
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the Northwestern Elevated road the right of way on Wells

street and Fifth avenue, from Michigan to Harrison. The
majority of the frontage had signed in favor of it and that

part of the road between Lake and Congress is to be used

in common by the Northwestern, tlie Lake Street Elevated,

the Metropolitan and by the Alley "L" when can get over to

Fifth avenue. This linking together of the several "L" roads

in the city will be a great convenience to the public if it can

be accomplished. The Chicago Central Sub-Railroad com-
pany is pushing its scheme for an underground loop in the

down-town district. The proposition, as an open letter ad-

dressed "to the authorities and citizens of Chicago," has

been printed in petition form and several copies are now
being circulated among the people for signatures. Those
who sign it ask the mayor and Common Council to grant an

ordinance empowering this company to construct a four-

track underground railroad in the down-town district of the

city, and they also say they believe it to be the only correct

solution of the rapid transit problem. The company says

it is prepared to carry out the work of providing adequate
facilities for moving the people just as soon as the council

grants it a proper franchise.
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Attendance at the Institute Meeting.

Following is a list of the names of raembera and guests

attending the Niagara Falls meeting of the American Insti"

tute of Electrical Engineers, Jmie 25-2S, 1S95:

Balph W. Pope Elizabeth, N. J.

W. J. Hamilton, Jr Hackensaofc, N. J.

Alei. F- Ormsbee. Brooklyn, N. T.

Dr. F- B. Crocker XewTorb.N.T.
George H. Wineker. Jr Kew York. N. T.

George A- Redman and wife Rochester, N. T.

Dr. Loois Dnncan Baltimore, Md.
Carl Hering Philadelphia, Pa.

C. J. Reed -Philadelphia. Pa.

Dr. Walter Lobach New York, N. Y.
Prof. W. A. Anthony New York, N. Y.

Charles S. Bradley Avon. N. Y.
Charles P. Perot Philadelphia, Pa.

Dr. M. I Pnpin and wife New York, N. Y.

Mrs. H. R Wemple Jersey City, N. J.

Horace S. L- Verley Kingston, Jamaica.
Charles P. Steinmttz Schenectady, N. Y.
Prof. J. K Davies and wife Madison. Wis.

Horatio A. Fo-ter and wife New York, N. Y.

Walter M. Petty Rutherford, N. J.

J.G.White Baltimore. Md.
J. D. E. Dnncan Pittsfield. Mass.
Harold HakODSon Schenectady, N. Y.

Alex. Jay Wnrts Pittsburg, Pa.

L. B. StiliweU Pittsburg, Pa.

D. L. Qoff Rbode Island.

Charles F. Scott Pittsburg, Pa.

E. H. HelDrichs Pittsburg, Pa.

A. Forteabaugh Halifax, Pa.

C. W. Ryan Hahfas, Pa.

Dr. S. S. Wheeler New York, N. Y.

Gano S Dunn .New York. N. Y.

Max Osterberg New York, N. Y.

Miss D. Osterberg New York, N. Y.
William Brophy - Boston, Mass.
Geo. F. Archer New York, N. Y.

B. J. Arnold. Chicago, 111.

James Burke New York, N. Y,
L. Knowlrs Perot Philadelphia, Pa.

Walter E. Harrington Philadelphia, Pa.

Peter Wright Philadelphia, Pa.

S. B. Fortenbaugh Madison, Wis.

H. D. Bayne and wife Brooklyn, N. Y.

Mrs. E. Bayne Brooklyn. N. Y.
W. D- Bayne Brooklyn, N. Y.
MissE. Fraser Brooklyn, N. Y.
Miss G. Fraser Brooklyn, N. Y.
Prof. B. B. Owens Lincoln, Neb.
Frank J. Pope Elizabeth, N. J.

Prof. Henry S. Carhart Ann Arbor, Mich.
Harry D. Reed. Newark, N. J.

Elihu Thomson Boston, Mass.
Geo. W. Davenport Boslon, Mass.
Leonard Waldo - - Bridgeport, Conn

.

H. M. Davis Brooklyn, N. Y.

Nelaoc W. Perry and wife New York, N.Y.
Mies Perry New York, N. Y.

A. H. Aokermann '. Br-'okiyn, N. Y.
Percival R. Moaes New York. N. Y.
E. J. Berg Schenectady, N. Y.

Esbie Berg-. Schenectady, N. Y.
J. B- Cornell, Jr Hamilton, O.

H. Hobart Porter. Jr New York, N. Y.

Dr. Chas. E. Emery New York, N. Y.

Jas. S. Alden Passaic, N. J.

A. D- Ohan'ler New York, N. Y.

E. N. Sanderson Boston, Maes.
Geo. W. Blodgett Boston, Mags.
A. M. Bleile Columbus, O.
T. 0. Danlap Columbus, O.

C. C. Collins Columbus, O.

B. V. bwenson Champaign, 111.

Jemes Lyman Ithaca N. Y.
W. J. A. Boucher Jersey City, N. J.

Chas. E. Hewitt Ithaca, N. Y.

Chas. B. Hunt and wife London, Got.

Alfred Ely New York. N. Y.
Ralph McNeill New York, N. Y.
A. B. Weaver Buffalo, N. Y,
Chas. K. Hugnet New Orleans, La.
Frank C. Perkins Buffalo, N. Y.
Frank Bourne New York, N. Y.

Geo. W. CoUes, Jr Hoboken, N. J.

H. G. Reist Schenectady, N. Y.
Prof. B. F. Thomas Columbus. O.

T. D. Boyles--- Schenectady, N. Y.

F. C. Bu-ch Buffalo, N. Y.
R. D. McCarter. Jr Columbus, O-

A. V. Abbott Chicago, 111.

Wm. J . Hammer New York, N. Y.
C. R. Van Trump Wilmington, Del.

D. de Lancey Rochester, N. Y.
Wm. Elmer, Jr , Trenton, N. J.

Ed. A. Colby Newark, N. J,

T. B. Rosebargh Toronto, Ont.

E. B. Merrill Toronto, Ont.
W. G. Fuller Brattleboro, Vt.

F. Taft. Brattleboro, Vt.

D. N. McBrler Erie, Pa.

O. B. Sballenberger Rochester, Pa.

H. B. Sballenberger Rochester, Pa.
M. Foltz Buffalo, N. Y-
R, Pfund New York, N. Y.
Wm. B. Lester New York, N. Y.

Chas. A. Tinker New York, N. Y.

S. R. Glfford Syracuse, N. Y.

F. S. Huntlns. Fort Wayne, Ind.
Oberlin Smith .Brideetou, N.J.
H. M. Swetland New York, N. Y.

P. M. Lincoln Niagara Fall.s, N. Y.
W. A. Brackenridge Niagara Falls, N. Y.
W. M. Rutherford Toronto, Ont.
E. Carl Breitbaupt Bprlin, Ont.
W. W. Nicholson Utica, N. Y.
Ooleman Sellers Philadelphia, Pa.
Edwin B. Weeks Kansas City, Mo.
Miss Rnih Weeks KanaesCiiy, Mo.
Jos. Weizler : ...; New York, N. Y.
A. B. See Brooklyn, N. Y.

Wm. C. L. Fglin Philadelphia, Pa.
Prof. C. F. Chandler New York, N. Y.
W. W. Ker and wife Jersey City, N. J.

. G. H. Winelow Pittsburg, Pa.

H. S. Anderson Springfield, Mass.
J. W. Gilmore New York, N. Y.

B. S- Lamphear Ithaca, N. Y.
Harry Alexander New York, N. Y.

A. V. Garratt Boston, Mass.
Robert B. Mann Milwaukee. Wis.

John C. Shecld Marietta, 0.

Prof. A. Miicfarlane Ithaca, N, Y.

Bert W. Douglas Erie. Pa.

Henry G. Stott Buffalo, N. Y.

F. M. Pike Stowe, Vt.

F. Torchio and wife New York, N. Y.

C. E. Glfford and wife Jameston, N. Y.

John Waring Ovid, N. Y.

Geo. P. Wisdom Chicago. HI.

A. A. Dion . Ottawa. Ont.
Chas. I. Young Pittsburg. Pa.

John L. Hall Wilmington. Del.

Miss Alexander New York, N. Y.

C. Thordarson Chicago, I'l.

H. Foltz Buffalo, N.Y.
J. W. Tillinghast Buffalo N.Y.
E. F. Williams Buffalo. N. Y.
H. Ward Leonard New York. N Y.
John L. Kebler New York, N. Y.
Frank Brewer New York, N. Y.
C. C. Burr Niagara Falls, N. V.
J. W. Rogers Niagara Falls, N. Y.
0. L. Cornell and wife Hamilton, O.
FredDeLand Chicago, III.

Jas. F Gnmmlngs Detroit, Mich.
W. S. Symington Baltimore, Md.
G. H. Blaster Pittsburg, Pa.
H. A. Craigin New York, N. Y.
L. E. Imlay Pittsburg, Pa.
C. C. Wolverton Buffalo. N. Y.
T.H.Yawger Rochester, Pa.
M. R. Rothschild Chicago, lU.
W K. Dunlap Pittsburg, Pa.
F.C.Caldwell Columbus, O.
W. L. B. Kmmet Scheneclady, N. Y.
Maurice Cosier Ctiicago, Til.

Miss E Gumming Philadelphia, Pa,
MissPlumb Buffalo, N. Y,
Chas. Plumb Buffalo, N. Y.
Prof. R. A. Fessendeu Allegheny, Pa.
J. Jordan Vienna, Austria.
R. McA. Lloyd New York. N Y.
J. Martin Newark. N. J.
Wm. L. Robb :.... Hartford, Conn.
ChhS. R. Huntley Buffalo, N.Y.
H B. Sweet Memphis, Tenn.
C P. Poole and wife NewYork,N.Y.
W. D. Weaver New York, N. Y.
Jules Ueher New York, N. Y.
Thos. H. Feary Buffalo, N. Y.
E.P.Coleman Decatur, 111.

H. W. Fisher Pittsburg. Pa.
J. R. Haskin Niagara Falls, N.Y.
Stephen L. Coles New York, N. Y.
Herbert Lloyd and wife Philadelphia, Pa.
Miss Maud Noble Philadelphia, Pa.
E. W. Rice, Jr

,
Schenectady, N. Y.

have the best wishes of a host of friends, and Mr, Perry'^

office associates take occasion to e.\press their personal re-

gard for him and their earnest wishes for the future of him-

self and his wile.

Northwestern Electrical Association.
The 1S95 summer convention of the Northwestern Elec-

trical association will be held in Chicago on the 17th, iSth

and 19th of this month, and it promises to be a very success-

ful and enthusiastic gathering. The electrical business is

improving, and as the members and visitors will meet in

the great summer resort of the West and enjoy a pro-

gramme in which business and pleasure are intelligently com-

mingled, they are sure to come and go in the anticipation

and realization ot a profitable meeting and a right good

time. Active interest and a large attendance are assured.

The local committee of arrangements has been active in

providing for the comfort and entertainment of the members

of the association. This committee, which consists of

S. F. B. Morse (chairman), A. C. Bunce, John Valentine,

Chas. E. Gregory and James Wolff, has secured quarters

for the meeting at the Leland Hotel at Michigan avenue

and Jackson street. This hotel is pleasantly located, over-

looking Lake Michigan, and the entire second floor has

been reserved for the association during the convention

period. The ordinary will serve as the assembly room, and

the exhibits will be shown in the parlors on this floor.

The committee has a special arrangement as to rates, and

information on this subject can be obtained from Mr. Morse

at 1014 jNIarquette building. The committee has outlined

the following general programme:

ll^ddiiesdny, July lyih.

9 to 12 .K. M.—Business meeting.

2 P. M.—Visit the Harrison street station of the Chicago
Edison company and later inspect the Metropolitan elevated

electric railway.

Thursday, July iSth.

9 to 12 A. M.—Business meeting.

2 p. M.—Trip along the drainage canal, as far as Joliet,

by special train.

S p. M.—Theater party at the Columbia Theater; the

"Merry World."

Friday, July igtk.

9 to 12 A, M.—Business meeting.

2 i^ M.—Drive about the South Side parks and boule-

vards, including a visit to the old World's Fair ground-.

Secretary Goltz is busy preparing his programme of papers

to be read. At present only two can be announced. One

of these is by Prof. O. C. Jackson of the University of Wis-

consin, who will discourse on "The Choice of Transform-

ers," showing the advantage to be derived by testing every

transformer before placing it on the line. Willis D. Jame-

son will read a paper on "Boiler Feed Waters: Their

Treatment."

Perry—Faulkner.
The month of June is justly considered one of the bright-

est in the season, but there is one happy member of the elec-

trical fraternity who will always consider it by far the most

glorious in the entire year. On Thursday evening, June 27th,

Frank L. Perry, assistant business manager of the West-

ern Electrician, was united in marriage to Miss Lucretia

Faulkner, daughter of Samuel Faulkner of Chicago. The

ceremony was performed by the Rev. J. H. Barrows, D.D.,

at the First Presbyterian church and was witnessed by many

friends of the happy couple. The church had been very

prettily decorated for the occasion, and there was a profusion

of flowers about the chancel. After the ceremony Mr. and

Mrs. Perry received the congratulations of a few friends at

the home of the bride's parents, 9S Oakwood avenue. They

are now enjoying an eastern trip. The newly married couple

Telephone Protective Association.

Before adjourning last week the Telephone Protective

association completed its permanent organization, elected

all of its officers and adopted a constitution. The object of

the association, according to this constitution, is as follows:

(a) Mutual protection from unjust legal and other attacks
by owners of alleged telephone and cognate j-atente tending
to impair the lawful business of members of this association.

(b) To discourage litigation between members of this asso-

ciation by providmg methods of arbitration, (c) To formu-
late a uniform guarantee to be given by members of this

association to their customers.

•An important pruvision in the constitution relates to the

defending of suits against members:

Whenever the association shall receive information of
the bringing of a suit for infringement of any telephone
patents, it shall at once examine into the case as far as prac-
ticable, and may call a meeting of the board of directors,

who shall provide for the means to defray the expenses of
such litigation as they shall deem proper under the circum-
stances.

The constitution also provides that "the officers shall

consist of a president, first, second, third, fourth and fifth

vice-presidents, secretary and treasurer, who, with 12

directors, shall constitute the board of directors, all of

whom shall be elected at the annual meeting of the asso-

ciation." Here is the official list of officers and directors :

President, J. E. Keelyn, Western Telephone Construc-
tion company, Chicago, 111. ; first vice-president, J. R.
Johnson, Viaduct Manufacturing company, Baltimore,
Md. ; second vice-president, S. J. Tunbridge, Utica Fire
Alarm Telegraph company, Utica, N. Y.; third vice-

president, E. S. Wallace. Columbia Telephone com-
pany. New York; fourth vice-president, J. G. Ihmsen,
Keystone Telephone company, Pittsburg, Pa.; fifth vice-

president, Lipman Levy, Anthony Telephone company,
Cincinnatii, O.; secretary, Paul W. Bossart, Minneapolis,

Minn.; treasurer, P. C. Burns, American Electric Tele-

phone company, Kokomo, Ind.; directors, Arthur F.
Boardman, National Telephone company, Boston, Mass.;
E. A. Katlin, Mason Telephone company, Richmond, Va.;

P. L. Spooner, Standard Telephone & Electric company,
Madison, Wis.; E. B. Seeley, E. B. Seeley & Co., Phila-

delphia, Pa.; Tliomas McCobray, Tucker Electric Con-
struction company, New York; Kuhn, Clamond
Telephone company, Philadelphia, Pa.; James D. Ran-
dall, Florida Telephone & Construction company, Mem-
phis, Tenn.; Frederic Harrington, Union Electric com-
pany, Cleveland, O.; executive committee, J. E. Keelyn,
Chicago, III.; J. R. Johnson, Baltimore, Md.; S. J. Tun-
bridge, Utica, N. Y.

Telephone News from the Northwest.

[From theJIiniieapoiisCor.espondentof the Western Electrician.]

The V^^'estern Telephone Electric company of Britt, la.,

has been incorporated with $100,000 capital stock.

Citizens of Itasca, a suburb of Superior, Wis., want tele-

phone service.

The manager of the Central Union Telephone company,

at Ottumwa, la., has received word from headquarters that

the company wdl remain in business if it has to give tele-

phones away. A new company has secured a number of

the Central Union subscribers, which accountsfor the notice.

It is proposed to build a telephone line from Lanesboro

to Canton, Minn., via Henrytown, about 17 miles.

The Home Telephone company has begun work on a line

at Montgomery, Minn.

The Phcenix Telephone company of Indianapolis, Ind.

,

which has absorbed the Mankato, Minn., exchange proposes

to run a line to Mapleton, Minn.

J. H. McCoy proposes to build a telephone line from

Lansing to Waukon, la.

Northern Iowa is being honeycombed with long-distance

telephone circuits. Lines are being built from Clear Lake

through Garner, Britt, Algona, Emmettsburg and Spencer,

on the Chicago, Milwaukee & .St. Paul railroad.

The Northwestern Telephone Exchange is considering

the advisability of extending the long-distance service from

Minneapolis to Duluth.

Telephone connection has been completed between Sioux

Falls and Dell Rapids, S. D.

It is proposed to connect Aberdeen, S. D., with Tacoma
Park by telephone in a novel manner, connecting a wire

witli a track rail of the Great Northern railroad (provided

the company will permit) and placing insulation in the joints

at each end to prevent the current from going farther. It

is said that this plan has been tried before with good results.

A telephone line is being built between Winona, Minn.,

and Galesville, Wis.

W. A. Cottrell of LeMars, la., has about completed an

organization to build a telephone line from Akron, la., via

Sioux City to Elk Point, S. D.

Stockmen on the range between Midland, S. D., and



WESTERN ELECTRICIAN. July 6, 1895

Pierre, S. D. , will biiild a telephone line to secure storm

warnings from the weather bureau.

The Iowa Telephone company has given its 130 subscrib-

ers at Oskaloosa, la., free telephone service until further

notice. A local company has just begun operating its ex-

change with 400 subscribers, most of whom were formerly

patrons of the Iowa company.

New Telephone Entorprises.

One result of the recent conference of telephone com-

panies at Pittsburg is the growing confidence of anti-Bell

concerns in their ability to hold their share of the business.

Several instances in which improvement in public confidence

has been shown are disclosed in reports received from nu-

merous points during the week. A dispatch from Pittsburg

announces that that city is to have an independent telephone

system and cheaper rates, in competition with the Central

District Printing Telegraph company, a Bell concern.

It is proposed to be furnished within a year by the Electric

Messenger company of Pittsburg, which is chartered and ha.s

a capital stock of $500,000. Local and eastern capital is

interested, as well as Congressman Thomas L. Johnson of

f.thio. The already completed independent exchange at

Johnstown will be connected, the system extended through-

out the towns and counties of Western Pennsylvania, and

its main lines run to Cleveland and Chicago on the west and

Philadelphia and New York on the east. Work on the con-

duits in Lower Pittsburg will begin in July. The local rates

will probably not exceed $45 or $50, instead of the $84 and

$120 Bell rates. Representative William T. Marshall, J.

N. Pew, president of the People's Natural Gas company,

Thomas Bigelow and others are among its directors. Its

organization received impetus, it is said, by the recent or-

ganization of the Telephone Protective association and the

individual efforts of J. E. Keelyn of Chicago, the president

of that association.

Concerning the experience of the new company at Johns-

town, a dispatch dated June 26th says: " In this city the

new telephone exchange recently estabhshed in opposition

to the Bell company is increasing with unexpected rapidity,

showin.^ the value of low rates and modern improved serv-

ice. Another lot of 100 telephones has just been received

from the Western Telephone Construction company of Chi-

cago, which, togethir with t e additional switchboard, is

being placed in use. The Bell company told the Johns-

town people that a $50 telephone rate did not pay 6 per

cent, on the investment. The new company made a low

rate of $24 per annum for residence telepliones, and $30

yearly for business houses. Information from a -reliable

source indicates that a good and satisfactory profit is earned

at these rates, and the subscribers say the service is far

ahead of the Bell. The old Bell subscribers have almost

entirely gone to the hew company."

War to the death has been declared by the Iowa Tele-

phone company, which, June 21st, issued an order giving

its 300 subscribers at Oakaloosa _ free^ rental until further

notice. The ordar was issued just as the new local com-

pany was ready to open its exc'iange with a list of 400 sub-

scribers, most of whom have heretofore been subscriber^ to

the old company.

From Upper Sandusky, O., comes the interesting nevvi

that the local telephone plant is almost ready to begin op-

eration. The Central Union company has a plant there,

bur, it is added, the subscribers have all gone over to the

new company, which will charge only $24 per year for

commercial service and $12 for residences.

The Astoria Telephone company, widi a capital stock of

$25,000, was incorporated at Astoria, 111., on June 26th.

The company is composed of prominent business men 01

Astoria, who propose to operate a telephone system

throughout central Illinois. The line already connects

twenty Fulton county towns, and the system will soon

be extended to other counties.

The Washington, D. C:, correspondent of the Western
Electrician says:' "The Baltimore & Washington

Standard Telephone company is now an assured reality,

and canvassers will begin work among the citizens of

Washington at once to secure subscribers. Many promi-

nent professional and business men have signified their in-

tention to take telephones, and it is thought no difficulty

will be experienced in obtaining a great number of sub-

scribers in a short time. The rates charged are very low,

and are not one-half those now paid. A large amount of

Washington capital is invested in the company, and on this

account some local pride is felt in the venture. The direct-

ors are L. G. Hine, E. S. Johnson, Frank Humes and

Theodore J. Mayer of Washington; George W. Cross,

Gen. Felix Agnus and J. W. Woodland of Baltimore; J.

C. Robertson of Richmond, and A. T. Nye of New York.

George W. Cross, an able and efficient bu-^iness man, will be

general manager of the company, and he has secured offices

in the McGill building, on G street, near Ninth.

"

Chicago Officials Charged with Favor-
ing the Bell Company.

A well-informed Chicago gentleman makes the following

charges of favoritism against city officials in a communica-

tion to a daily paper:

The Chicago Telephone company not only refuses to give

reasonable reduction in rates to subscribers, but it makes
every effort to prevent subscribers from getting service at a

low rate from other directions. In a number of cases in

which telephones were furnished to business houses in the

ciiy of Chicago, an arrangement between the city electrician,

John P. Barrett's office, and the Chicago Telephone com-
pany's employes, has resulted in their cutting these wires
down. The people are afraid to buy telephones for their

own use for fear of being hampered in their use. Such
concerns as Carson, Pirie, Scott &. Co. and others who had
]iurchased telephone^ and built their own lines, found that

through the orders of Chief Electrician Barrett these wires

were cut down and carted off in the Chicago Telephone
company's wagon. This occurred notwithstanding the fact

that the Chicago Telephone company is daily putting up
wires in like manner with the knowledge of the city electri-

cian. A line of new poles carrying an immense number of
overhead wires has just been built on Clinton street, con-

trary to the ordinance. It seems strange that the city elec-

trician cannot discover this immense public violation of the

ordinance, but can find time to slip into out-of-the-way al-

'eys to harass business men and private parties who are en-

deavoring to furnish their own telephone service without
tribute to the general monopoly.

Exhibition of Telephone Apparatus.
An event of the week was an exhibition on Wednesday.

June 26th, of a complete non-infringing system for tele-

phone exchanges by the United States Telephone Construc-

tion company of Philadelphia, general agent for the M. &
B. telephones. A. H. Chadbourne, the general manager

of the company, afforded visitors every opportunity to in-

spect and test the devices on hand. It was a very inter-

esting exhibition, and was in the nature of an educational

movement in many ways.

•Whitmore-Dean Electric Feed-water
Purifier.

The Whitraore-Dean automatic electro-feed-water puri-

fier, which has been used with very satisfactory results on

VVHITMORE DRAN EL^CTKIC FfiED-VVATEK PURIF.ER.

the boilers of the Roscoe boulevard plant of (he Chicago

Electric Transit company, described in ihis issue, is being

adopted in many of the best and largest modern plants.

This device is used for the purpose of preventing t e form-

ation of scale in steam boilers. It is distinct and separate

from, and is an essential supplement to, ihe feed-water

heater, and is located at some point in the line of the feed

pipe between the heater and the boiler. It is attached to

the feed pipe and forms a part of it. It has no electrical

or other connections aside from the feed pipe, and is wholly

self-contained. The mechanism of this device is exceedingly

simple, as will be seen from the cut here shown, and con-

sists in an iron cylinder containing a seiies of electro-positive

. and electro-negative plates having a uater passage through

and around them. The action of the device is said to be as

follows: The feed water in passing through the purifier

comes in contact with, and is subject to, the action of these

positive and negative p'ates, the result being that the affinity

which exists between the particles in the water which ordi-

narily form a scale is destroyed, so that they cannot combine,

but pass on into the boiler in a separated state and remain

so, until washed out when the boiler is cleaned or is blown

off. The advantages of such a device will be readily

recognized by anyone using steam boilers.

Novel Rheostat.
Motor-starting rheostats have b:;come very important

features in the electrical line, as the Board of Underwriters

as well as city fire in^pejtors not only require their use

wherever motors are used, but stipulate they shall b^ made
to open the motor circuit automatically and be fireproof.

It is also required that a double-pole switch be placed be-

tween the main wires and the rheostat, and that this switch

must always be opened after the motor is stopped to avoid

the danger of fires from grounds, lightning and the like.

This latter requirement has resulted in more or less disaster

and annoyance, as the error is frequently made of closing

the armature circuit before closing the switch or field cir-

cuit. Thus the full force of the current is suddenly thrown

on the motoc; Such 'mistakes result in the instantaneous

short-circuiting of the system and blowing of the fuses at

the power station, as they may be already loaded nearly to

their full capacity, thereby temporarily disabling the entire

system.

A device has been invented by John C. Fyfe of Chicago

to meet the requirements of the underwriters and comph'

NOVEL RHEOSTAT.

with the city inspection rules, at the same time obviating

the possibility of such mistakes as those heretofore alluded

to. This device is shown in the accompanying cuts. It is

manufactured by the Hayes-Fyfe company, whose head-

quarters are at 1006 Pontiac building, Chicago.

The primary object of the -Fyfe motor-starting rheostat is

to overcome the objectionable features referred to, and this

is accomplished by providing a double-pole switch through

which the circuit must ,be closed before the resistance and

armature circuit can be closed.

The revolutionizing feature of this improvement, how-

ever, lies in its being automatic in its release from any point

of contact of the resistance, and the contacts being of iron, of

great surface, are mignetized by being wound with the re--

sistance itself. The resistance is insulated by an absolutely
,

fireproof porous insulation, and is consequently perfectly

ventilated but rigidly supported in every turn of the coils.

Upon suspension of the current from any cause whatever,

Novel rheustat.
the multiplicity of rolling iron contact disks, carried by the

contact arm at any point where they have been allowed to

remain, become instantly released and fall by their own
weight, not only opening the armature circuit but positively

forcing open the double-pole switch after the initial mag-
netic resistance contact has been passed.

It will thus be seen that the motor may be operated at

any required spied or power, and be automatic in release

from that point. The suppDrting of the fireproof ventilating

resistance and the working parts within plates of slate,

which are supported by thoroughly insulated iron feet, is

sufficient proof of safety in operation. The liablity to wear
of the wearing .parts of the device is reduced to a minimum.
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ifr. Fyfe, iKe inventor, is well known in electrical circles,

having been engage.1 for the last fourteen years in practical

experience in the art.

Lenox Avenue Electric Conduit Road.
The electrical underground conduit railway now in opera-

tion in Xew York will shortly be connected to the great

cable traction system of the .Metropolitan Traction com-

pany, by which the public will be enabled to travel from

the Battery to One Hundred and Forty-sixth street, with

one transfer, from the cable car to the electric car, at West
One Hundred and Eighth street. The Lenox avenue line

is a double track road, starting at the car house at One
Hundred and Forty-sixth street and running directly south

to One Hundred and Sixteenth street, into which it turns

and proceeds as far west as Manhattan avenue, where it

turns and runs as far south as One Hundred and Eighth

street, along which it is carried to the junction of that

street and Columbus avenue. The power house, an interior

view of which is shown in Fig. i, is a temporary frame

srructure with a sheathing of corrugated sheet iron, located

on One Hundred and Forty-sixth street, a few yards west

of Lenox avenue. The present power plant consists of

two 650 horse power engines and two 400 kilowatt gener-

ators. Steam is supplied from two Babcock & Wilcox

water-tube boilers, arranged in one battery. Each has a

rated capacity of 250 horse power, furnishing steam at 120

pounds.

The engines are horizontal cross-compound Allis Cor-

liss machines, which, during the experimental trips, will run

non-condensing. All the steam piping is placed beneath

FIG. 4. LENOX AVENUE ELECTRIC CONDUIT ROAD.

the floor of the engine room. To each of the engines is

coupled a General Electric 400 kilowatt generator of stand-

ard construction, but wound for 350 voUs instead o( 500

volts, as is the usual practice in railway work. This ma-

chine is placed between the high and low pressure sides of

the engines.

From the generators the cables run beneath the swilch-

Ijoard to a subway under the sidewalk on One Hundred

and Forty-sixth street, extendmg as far as Lenox avenue,

where they are introduced into the five-inch iron pipes

running parallel with the conduit. For the present the

line will be operated directly from the power house, but

the feed wires will probably be placed in the pipes and

will be tapped into the conductor at the necessary points.

This line will then be divided up into sections and its gen-

eral operation greatly facilitated.

In the construction of the underground contact system the

plow is suspended from the car truck. Passing through

the slot in the center of the track it presses against the

flat surfaces of two iron conductors running the entire

length of the conduit. These conductors are placed each

three inches on each side away from the center of the slot

to avoid deleterious effects of any drip which would other-

wise reach them, and are of channel iron four inches deep

and 30 feet long. They are suspended from the ceiling

of the conduit, as shown in Fig. 2, by means of insulators

devised for this especial purpose, and are at a depth of 13

inches bjlow the conduit slot. Each conductor is suffi-

ciently rigid to require suspension at the ends and centers

only, and the ends bt^ing located in the manholes, and hand-

holes being placed at the centers, inspection and repair are

rendered comparatively easy. The conductors are bonded

to each other by stranded copper wire securely riveted into

the web of the metal.

A modification of this system of suspension of the con-

ductors is introduced for a length of about 100 yards of

single track on One Hundred and Sixteenth street between
Lenox and Seventh avenues. This is known as the pedestal

method of support and is illustrated in Fig. 3. At the man-
holes, instead of insulators suspended from the ceiling of the

conduit , the conductors are supported by a soapstone pillar.

The channel bar conductors in this case are five inches deep

and are set 12 inches below the slot. The soapstone pillars

are provided with iron caps furnished with brackets Lo

which the conductors are bolted, and continuous connection

is secured by means of a bend of flat copper strips riveted

pieces of iron, one on each side of the plough, supported on
spring leaves, which causes them to press outwardly against

the two conductors. The plow is suspended from a
longitudinal bar bolted to cross-beams set upon the truck,

and is constructed of two sheets of steel, laid each one upon
a plate of fiber. The two sheets of fiber are then brought
together, enclosing strip copper conductors connected at the

top to the motor cables, and at the bottom riveted to two
other pieces of sheet steel. These run on each side of the

plow and serve as supports for the hinges which carry the

sliding contact pieces. A heavy sheet of fiber continues

downward and serves lo separate these contacts.

The motors employed are the standard General Electric

Soo machines, controlled by K2 controllers.

The cars which are to be used on (he line were constructed

by the John Stephenson company and are mounted on
standard cable trucks constructed by the Peckham Motor
Truck & Wheel company. They resemble those used on

the Broadway line. The cars are to be lighted by nine in-

candescent lamps arranged in groups of three each. A car

barn similar in construction to the power house has been

built at the corner of One Hundred and Forty-sixth street

and Lenox avenue. The building is provided with four

tracks and has a storage capacity for about 20 cars.

The tracks are provided with pits for the examination of

the trolleys and motor.^.

FIG. 3. LENOX AVENUE ELECTRIC CONDUIT ROAD.

to the webs. The soapstone blocks are set in iron cases

erected in the manholes.

Every twelfth man-hole is connected with the power house

by telephone. Quick-break switches are located at inter-

vals in these manholes, in order that any section of the line

may be cut out in case of trouble or accident. At the track

switches each conductor is provided with a flaring nose lo

facilitate the entrance of the plow into the conductors.

The manholes in which the insulators are placed are four

feet four inches in depth, four feet in length and 14 feet $)4

inches in width, that is, the entire distance of the two tracks.

They are constructed of brick with eight-inch walls that

rest on concrete foundations. The floors are laid with six

inches of concrete and are provided with drains for carrying

off water. With this provision for drainage no trouble from

water in the conduit will, it is believed, be experienced.

The conduit was built along the grade of the street, but with

sufficient pitch to permit any water flowing into the conduit

Proposed Clark Street Trolley Line in

Chicago.
A strenuous effort is being made to introduce the over-

head trolley system into the business center of Chicago by

FTG. 2. LENOX AVENUE ELECTRIC CONDUIT ROAD.

way of Clark street to the intersection of Washington street.

This would give the Chicago City Railway company a third

trunk line into the heart of the city from the South Side.

Many property owners in Englewood and the down-tov\n

FIG. I. LENUX AVENUE

to find its way into the manholes, located every 30 feet, and

from thence into the sewers.

The current does not return by means of the rails, as is

usually the case with the overhead trolley. Each conductor

forms one side of the working circuit; the current is fed into

the positive conductor and returns over the other or nega-

tive conductor. The current merelyjises on one side of the

plow, passes through the controllers into the motors, and

after performing its duty returns by the other side to the

opposite or negative conductor.

The plow or traveling contact arrangement is also es-

sentially novel. As ihown in Fig. 4, it consists of two

ELECTRIC CONDUIT ROAD.

district favor the scheme, but others are bitterly opposed.

One advocate of the improvjmeut asserts that the electric

line would build up legitimate business on South Clark

street and drive out the low resorts which, from Harrison

to Twelfth streets, have made the street notorious ""or degra-

dation and vice. Mayor Swift is believed to be opposed to

the plan. He asserts that the street car companies can

operate electric cars from buried conductors in down-town

streets if they are willing to bear the expense.

The trustees of Syracuse University have made provision
for the enlargement of the electrical and mechanical en-
gineering plants.
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Electricity on the Elevated Railroads of

Chicago.

The record made by tlie Intramural railway at the World's

Fair in 1893 has evidently been carefully analyzed by cor-

porations in Chicago and New York operating elevated rail-

ways. The first substantial evidence given to the -world

that the Intramural was the complete success that its pro-

moters represented was the contract closed by the West

Side Construction company, representing the Metropolitan

Elevated of Chicago, in June, 1S94. This installation hav-

ing been completed and operating commercially for some-

thin<T over two months, a more tangible opportunity, per-

haps, was afforded those interested in ascertaining the true

merits of the electric system as compared with steam in the

operation of elevated railway trains, independent of the re-

ports given out by the General Electric company, covering

the confidential details of the operation of the Intramural

railway. It must be taken for granted that themvestigation

has fully borne out all the claims of the General Electric

company as to the performance of electrical apparatus de-

signed especially for elevated railways, as the Lake Street

Elevated Railroad company has just closed a contract with

that company for the complete displacement of its steam

locomotives, and the trains on the Lake street "L" will, in

three months from this date, or perhaps less, be propelled

exclusively by electricity, and the steam locomotives will be

relegated to some other duty.

The present .contract with the Lake Street "L," as en-

tered into with the General Electric company, covers the

delivery at an early date of complete electrical equipments

for 25 motor cars. The equipment will, in the main, be

like that furnished by the General Electric company to the

Metropolitan Elevated, consisting of two G E 2,ocx) motors

for each motor car, with its complemenl of series par-

allel controllers, air pumps, electric lights, etc. The max-

imum duty required of the motor cars will be the carrying

of three trailers during the busy hours of the day, wiih

two trailers during the light hours, making a maximum

speed of about 30 miles per hour. The total cost of the

new equipment, including the necessary changes in struc-

ture and rolling stock, is estimated to be $200,000. Cur-

rent will be obtained from the Western avenue plant of

the West Chicago Street Railroad company, described at

length in this issue, at 10 per cent, above the cost of pro-

duction.

The closing of this deal may be taken as foreshadowing

the ultimate conversion to electric powerofall elevated roads

in the country. The Alley "L," Chicago, will be the next tu

fall in line, though its depleted treasury may postpone the

change for many months. It has been decided to equip the

Northwestern "L" with electricity, and the possibility of

running the Illinois Central suburban trains by the same

motive power is being discussed. The Manhattan "L"

people of New York are figuring on the conveision of that

system, and it is said that their chief engineer was in Chi-

cago three weeks ago making an investigation of the cost

of operating the Metropolitan. The books of the company

were placed at his disposal.

There has been much speculation in Chicago as to the

saving in operating expenses effected by the use ot electric-

ity on the Metropolitan. The officials have steadily re-

fused to make the information public, but a portion of the

findings of the Manhattan engineer were learned yesterday,

says the C/iicago Ti/ucs-Z/i-ra/d of Jane 29th. In the mat-

ter of saving fuel the result is astonishing. At the time he

made his inves5tigation the Metropolitan was running 12

trains, averaging four cars each. The fuel bill was $40 a

day. For the performance of a like service by steam loco-

motives on the Manhattan road he figured the cost at

$200. Since the engineer's visit the Metropolitan has

opened its Garfield Park line and is running 24 trains,

the fuel bill now being $50 a day. It is stated that the

small increase in the fuel is due to the increased effi-

ciency of the power plant. Another saving is in help.

Locomotive engineers on elevated roads average $4.50 a

day, while the fireman gets $2.50, making $7 a day for

engineer and fireman. A motorman, who takes the place

of both, gets at the outside $2.50 a day, thus saving

about $5 a day for each train, ortpioo a day in running 24

trains.

Ask to Have Wires Placed Underground.
Last week a delegation from the West Side Business

Men's association, Chicago, waited upon Commissioner of

Public Works Kent and requested that some action should

be taken to compel the telegraph and telephone companies

on South Halsted street to place their wires underground.

The question has been agitated by the association for some

lime. Commissioner Kent told the delegation he would

have the ordinances examined under which the companies

were operating, and would then take the matter under con-

sideration.

MUNICIPAL UGHTING.

What About Cash?
[From the Chicago Chronicle.'\

Extension of the municipal electric lighting plant, either

by the purchase of systems now owned by private com
panies or by building on to the present system owned by

the city, is not practicable. Discussion of it can lead to

nothing unless a clear idea of where the money is to come
from is first obtained. The mayor and comptroller may
know of some fund from which $75,000 or $100,000 may
be taken for this purpose, but if they do the greal: body of

taxpayers will be wonderfully amazed. It is not many
days since these officials were bewaifing he fact that the

city was heavily in debt, had reached the limit of its bonded
indebtedness and was compelled to resort to the most

ignoble devices to keep its creditors quiet. Under such a

condition—and it is a matter of common notoriety that the

condition exists—talk about heavy expenditures for the pur-

chase or construction of a municipal electric lighting plant

is the purest buncombe.

The most forcible argument against public ownership ot

railroads, telegraphs, street railroads, gas and electric light

works and telephones is that the standard of integrity

among men serving the public in political posts is so low

that they could not safely be intrusted with the manage-
ment of such great properties. There is a measure of jus-

tice in the plea.

Taxpayers Must Foot the Bills.

[From tlie Springfield, Mo., R£publicnn.\

If you believe the city can operate an electric light plant

without paying interest on the money it costs to build it, and

without any depreciation of the plant through the wear
and tear of machinery and equipment, then you will believe

the figures printed in the little dodger. If on the contrary

you believe the city will have to pay interest on its debt, and
will have to make good the depreciation of the plant, then

you will believe the figures printed in the Rcpithlican, partly

presented by itself and partly by Councilman Porter. In

the first case you will probably vote for the bonds. In the

latter you will certainly vote against them.

in summer, when the supply is ample. The accident ap-

pears to have been unavoidable, but it may have some effect

in discrediting the use of natural gas in power stations.

Electric Power for the Chicago Subur-
ban Lines of the Northern Pacific

Railroad.

It is announced that electric power will l)e substituted for

steam locomotives on the Chicago suburban lines of the

Northern Pacific Railroad company, if the necessary con-

sents can be obtained. The lines which will be afTected by

the change are the Chicago, Harlem and ISatavia, the old

narrow gauge; the Chicago and Southwestern, which con-

nects with the main line at Oak Park and has its western

terminus at Harlem avenue, and the Chicago Central, which

leaves the main line at Western avenue and runs to Blue

Island and Harvey. The total length of these branch lines

is in the neighborhood of 35 miles. "We have," said

General Manager Ainslie in an interview, "a large equip-

ment ot coaches, the majority of them adapted to the

electric system. With our heavy rails and good double-

truck cars we will be able to give a smooth, quick means

of transportation much in advance of the steam service. A
great part of our lines run through fine residence property,

and the abolition of the smoke nuisance will be welcomed

by people in the suburbs. I cannot say what the change

will cost; the engineers are still at work on that problem.

The power will be ready as soon as the alterations in the

tracks are completed. We will use the overhead trolley

system. The company already has a large electrical power

plant at tlie Grand Central station, which works the inter-

locking switches for five miles, and buildings at Robey

street, which are available for further power. There are

other plans in regard to power of which I am not prepared

to talk at present."'

Natural Gas Explosion in a Chicago Cen-
tral Station.

An explosion of natural gas occurred at the North Side

station of the Chicago Edison company at North Clark

and C)ak streets on Saturday evening, by which a Heine

boiler in the eastern battery was considerably damaged. The
accident resulted in the injury of two employes and the

shutting off of the lights dependent on the station from

eight o'clock until midnight. The cause of the explosion is

unknown. The noise was dea'"ening, and people in the

vicinity were greatly frightened. Engineer David Jenkins

was at his post when the explosion occurred and he was al-

most stunned. Then, suddenly recovering his senses, he

felt his way over red-hot bricks and through clouds of steam

to the place beneath the sidewalk where the natural gas

supply valve is located. Here he shut off" the gas, thus pre-

venting the danger of a second explosion, under the other

boiler. Jenkins was badly burned and scalded, and, to-

gether with Fireman Peter Brennan, who also was burned

and scalded, was taken to the Chicago Polyclinic Hospital.

The fire was easily extinguished. The North Side plant is

new, having been in operation less than two years, and is

considered a model installation. Natural gas is used for fuel

Fenders for Philadelphia Trolleys.
An ordinance of Philadelphia's councils requiring all

trolley cars in that city to be equipped with efficient fenders

took efiect on Tuesday of last week, and the Philadelphia

papers state that fendersare being rapidly placed on the

cars. The ordinance says:

It shall be unlawful for any passenger railway company
propelling its cars by electricity to run the same through the
streets or avenuesofthe city unless each car is provided with
asafeiyguard or fender, constructed in such a way as to

protect life and limb of any person who may come in contact
with said car.

Heavy penalties are imposed for any failure to comply

with the law.

A New York conlemporan,- commenting upon this subject

says: "It is inexplicable that Philadelphia, Baltimore and

Washington should have made this great reform, while the

municipal authorities of Brooklyn have so far failed to pro-

tect the people from slaughter by the trolleys of that cily.

The Brooklyn trolleys are to all intents and purposes fender-

less, or worse than fenderless, and human life is hourly im-

perilled. Some weeks ago the number of persons killed by

the Brooklyn trolleys was loS or iio, not to mention the

much larger number injured or maimed for life. One would

suppose that the authorities of a Dahomey or an Ashantee

village would take steps to prevent such slaughter in their

streets. But the present Brooklyn city government seems

entirely indifferent to Mayor Schieren's plea for legislation

making the use of efticient fenders compulsory on the car

companies."

Successful Test of the Electric Locomo-
tive at Baltimore.

The following dispatch from Baltimore describes the ex-

periment on June 27th in that city: "The big electric

locomotive which will pull Baliimore & Ohio trains

through the Belt line tunnel was sent through the tunnel

this afternoon by electricity, the test being very successful.

Eour trips were made without any delay. No effort at

speeding was attempted, but it is thought the engme can

easily run fifty miles an hour. The contract calls for at

least thirty miles. The new motor will probably be put into

regular service on Monday next."

Power Transmission Project at Fresno,
Cal.

The contract for the apparatus for the power transmis-

sion plant at Fresno, Cal., has been awarded the General

Electric company. Three 300 kilowatt generators will be

installed. Current will be transmitted 31 miles. The
pressure adopted is 10,000 volts. Work has already been

begun at the Schenectady works on the apparatus for this

plant.

CORRESPONDENCE.
New York Notes.

New York, June 29.—The reorganization committee of the

Long Island Traction company has adopted a plan of reor-

ganization, to be submitted to the stockholders. The plan

provides for the creation of a new company under the laws of

the state of New York, to be known as the Brooklyn Rapid

Transit company, to assume the liabilities and acquire the

assets of the old Long Island Traction company. 'I'he new

company will have a capital stock of $20,000,000 and will be

allowed to issue 5 per cent, fifty-year gold bonds to an

amount not exceeding $7,000,000. Arrangements are made

for the retirement of the outstanding collateral trust notes

and the other indebtedness of the Traction company, and

ample provision is made for putting the railroad properl)- at

once in first-class condition. About $2,000,000 of bonds

will remain unissued until future requirements of the road

shall make their issue necessary. It is stated that Clinton

L. Rossiter will succeed Mr. Lewis as president of the re-

organized company.

Ex-Congressman Amos J. Cummings, the last of the

important hold-over Tammar.y officials, was removed from

his position as subway commissioner on Thursday and

Thomas L. Hamilton, a Piatt man, appointed in his stead.

The salary is $5,000. Mayor Strong is reported to have

said, while discusssing the passing of Commissioner Cum-
mings, for whom he has a sincere liking personally, that he

is in favor of the abolishing of the subway commission be-

cause it IS a sort of fifth wheel to the city and can, in his

opinion, be dispersed with.

Romaine Callender's automatic telephone exchange sys-

tem, described in the Western Electrician several

months ago, is now on exhibition in Mr. Callender's labor-

atory in the Decker building, Union square. The inventor

hopes to form a stock company.
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The young women operators at the Uoeriim street ex-

change of the New York & New Jersey Telephone com-

pany are talking about the approaching marriage of "Miss

Mamie Carroll to Harper Jaunakey, a travelling salesman,

their love-making, it is alleged, having been carried on over

the telephone.

A series of tests was made last week at Fort Hamilton

to determine the value in conditions of actual practice of

Lieut. Bradley Fiske's electrical position linder. The device

IS intended to plot upon a chart the position of objects both at

rest and in motion, and the test undertaken by the ordnance

board consisted of making estimates by these instruments of

the range and direction of various objects, and comp.iring

them with a known standard. The Fiske position finder

consists of two telescopes placed at the opposite ends of a

base line, which may be, according to circumstances, from

100 yards to a mile or more. Each telescope is fitted with

contacts upon arcs of electrical resistance, and these resist-

ances are electrically connected. The operator simply

directs the telescope to the target, while a third man, sta-

tioned near one of the instruments, moves a pointer in such a

way as to keep a galvanometer connected with the circuit

always pointed to zero. When this is done the pointer is

parallel to the telescope at the other end of the base line.

The position of the target on the chart must then be some-

where along this pointer. Another pointer is actuated by

the movement of the other telescope, so that the position of

the target on the chart must be also somewhere along the

second pointer. The required position, therefore, must be

at the intersection of these lines. Tliis point of intersection

is instantly communicated to the guns electrically. It is

believed that the outcome of the tests will be far within the

margin of error allowed.

Lightning struck the cable duct on One Hundredth and

Twenty-fifth street on the afternoon of the 24th instant,

and pedestrians saw a fine display. The electricity ran

along the slot between Fifth and Lenox avenues for 125

feet. Then it made a sudden dive and emerged again be-

tween Lenox and Seventh avenues. Here it ran along, a

dazzlingly bright blue flame, for 200 or 250 feet. A horse

standing in front of the Star Laundry on One Hundred and

Twenty-fifth street, near Lenox avenue, received a shock.

He wobbled on his legs for a moment or two, and then re-

gained his equilibrium. He was unhurt. The gripmen on

the One Hundred and Twenty-fifth street line, as far as

Ninth avenue, felt a distinct electric shock.

It is stated that nearly a score of Roman Catholic

churchesm this city are electrically lighted, the latest to be

thus equipped being the little church of St. Anne, in East

Seventy-fourth street. W. F. O.

Northwestern Notations.
MiNNEAi'Oi.is, June 29.—The Cascade Electric Light &

Power Company of Cascade, la., has been incorporated

with $7,000 capital stock.

There is considerable sentiment in Logan, la., in favor

of electric lights.

W. B. Potter &: Co., owning electric light plants at Mel-

lette and Eeresford, S. D., have dissolved, and the Northern

Waterworks & Power company succeeds them.

Prof. 0. D. Shepardson, of the University of Minnesota

has drawn plans for the WiUmar, Minn., electric light plant.

Ex-Senator Peterson has secured a verdict for $5,200

damages against the Western Union Telegraph, company

at New Ulm, Minn., for transmitting an alleged libellous

message. This the second trial, the first resulting in dam-

ages for $ro,ooo. The message was anonymous and was

sent at the time of the Bavis-Sabin senatorial fight, in

which Peterson displeased some of his constituents by his

voting.

A citizen of Iowa Falls, Ta., proposes to bond the town

for $25,000 to build an electric line.

Sleepy Eye, Minn., will soon build another electric light

plant to replace the one destroyed by fire.

An electric line between Saratoga, Wyo., and Wolcott

station, about 22 miles, is proposed. Power from the

Platte river would be utilized.

The Manitowoc, Wis., council is conferring with John

Schuette with a view to buying the electric light plant.

The ordinance committee of the Mankato, Minn., coun-

cil reported the ordinance for the Siemens & Halske Elec-

tric company unfavorably.

The Mason City Electric company of Mason City, la.,

is building an enlargement.

Robert Strachan has a franchise for an electric light plant

at St. Thomas, N. L).

O. H. Simonds is negotiating to arranjic a reorganization

of the Great Western Manufacturing company of Duluth,

Minn. The plan of reorganization is not made public, but

is understood the claims of the creditors will be repre-

sented by shareholdings in the new company. Considerable

new capital will be put in and the works put on a more sub-

stantial basis than ever before. M.

WESTERN ELECTRICLVN.

PERSONAL,
Prof. Thomas Henry Huxley, the noted English scientist,

died in London on June 29th.

William H. Bryan of St. Louis, while in Chicago on
Saturday last, took occasion to visit several large electrical
installations.

The emperor of Germany has granted a pension of $100
a year to Miss Reis, the daughter of Philip Reis, who, Ger-
mans assert, was the real inventor of the telephone.

John H. Poole, general manager of the Denver Consoli-
dated Electric company, is in Chicago looking up the ques-
tion of purchasing apparatus for the Denver plant and for
a new station in Leadville.

Max A. Berg, secretary nf the Wallace Electric company
of Chicago, resigned his position as an officer of ttiat com-
pany on July 1st. Mr. Berg will take a well earned rest,

and. no doubt, will become associated with the electrical in-

dustries again in the future.

Secretai-y and Treasurer A. C. Garrison, of the Columbia
Incande-cent Lamp company of St. Louis, visited the office

of the Western Electrician last week in company with
Manager Joseph M. Hill of the Chicago ofhce of the
Columbia company. Mr. Garrison only spent the day in

Chicago, returning to St. Louis in the evening.

M. O'Dea, professor of electrical engineering of the Uni-
versity of Notre Dame, passed through Chicago last week
on his way to California, where he goes to enjo) a well
earned vacation—the first in 14 years. Mr. O'Dea is justly

recognized as one of the veterans of the electrical fraternity,

having entered it about 25 years ago. lie has seen the in-

dustry grow to its present proportion, and was associated
with old electrical companies which have long since been
forgotten. He has been connected with electrical engineer-
ing projects in 29 states and of late years has devoted him-
self to the interests of Notre Dame University, where his

ability has won him many friends. The position of this

school among the institutions teaching electrical engineering
is due largely to Mr. O'Dea's indefatigable work. Mr.
O'Dea will remain about a year in California and wiU visit

the principal electrical installations, on the coast.

NEW INCORPORATIONS.
Electric Wire Hanging Insulator company, Chisago;

capital stock, $200,000; Edgar O. Baker.

The Chenoa Electric Light &: Power company, Chenoa,
111.; capital stock, $45,000; Henry Flope.

Plainfield Electric Light & Power company. Plain-
field, 111.; capital stock, $4,500; Gilas D. Foster.

Goam Electric company, Chicago; capital stock, $10,000,-
000; to manufacture electrical apparatus; Bassett Cadwal-
lader.

ELECTRIC LIGHTING.
Congressman J. Frank Aldrichand F. W. Horneof Chi-

cago have secured ordinances permitting them to operate
gas and electric light plants in Peoria. '

An electric light plant equipment is to be installed in the
Government Hospital for the Insane, near Washington,
D. C, and sealed proposals, in duplicate, will be received
at the Department of the Interior until 2 P. M. on July 22d.
The specifications may be had on application to the depart-
ment. They provide for two plants, on the ihree-wire
system, each consisting of a compound engine and two 125
volt direct current dynamos. The engines ^.re to be of 200
and 100 horse power respectively, and the dynamo pairs are

to have a capacity of 1,000 amperes and 5ooamperes. The
units maybe directly connected or rope driven, and Arm-
ington & Sims engines and Edison dynamos are mentioned
as standards.

ELECTRIC RAILWAYS.
At the meeting of the Chicago City Council committee

on streets and alleys south last week, the ordinances of the

Chicago City Railway company for the changing of the mo-
tive power from horse to electricity were taken up. New
routes are proposed for some streets and for the connection
of some of the existing lines. Tlie most important features

are the proposed changing to electric power on Clark street,

from Washington to Twenty-second street, and the continu-

ance of the Forty-seventh street trolley line from Cottage
Grove avenue to the Illinois Central right of way.

A Baltimore dispatch says that P A. B. Widener, W. L.

Elkins and Thomas Dolan of Philadelphia, had a confer-

ence in Baltimore on June 2Sth with the directors of the Balti-

more Traction company and the officers of the Washington
& Baltimore Boulevard company, and it was determined to

push the work of construction of the stone ballasted trolley

line to Washington, Additional contracts were awarded
and it is expected to have the road between the t^ o cities

in operation in the fall. The extension of the traction syn-

dicate connections in the direction of Gettysburg was also

considered. The branch to Emory Grove and Reisertown
is now in operation, and it is said that the construction of

the Westminster branch will not be long delayed. The
scheme is to connect the several Maryland lines which are

controlled by the traction syndicate with the Gettysburg

railroad. It was reported that Messrs. Elkins and Widener
also had another conference with the officials of the City &
Suburban company with the view of securing control of the

latter's extensive system in Baltimore.

IS

In speaking of the work of the Treasury Department for
the fiscal year just ended, a Washington correspondent says:
During the year perfect telephonic connection between
Scotland lightship and the shore has been established.
This is one of the greatest achievemenc^ in electrical appli-
cation, and seems to demonstrate that telephonic commu-
nication with simple appliances can be had with the shore
by a vessel many miles at sea without anv direct metal con-
nection.

MISCELLANEOUS.

TELEPHONE.
The Bell Telephone company of Montreal will erect a

six-=,tory building on the block of land bounded by St.

John, Notre Dame and Hospital streets, to cost $250,000.

The main operating room will be 32 feet wide and 12S feet

long.

Press dispatches from Springfield, III., announce that
final incorporation papers of the Inter-Ocean Electric Rail-
way company of Chicago have been granted. The capital
stock of the company is $200,000,000. The object of the
corporation is to construct, operate, lease, bond and mort-
gage electric railways, both surface and elevated, telegraph
and telephone lines, to manufacture coaches, sleeping cars,
water and electric power machinery, and to issue bonds and
mortgages upon all such properly. Henry E. Beasley is the
projector of the enterprise. A daily paper speaks of the con-
cern as follows: "The Inter-Ocean Electric Railway company
has been hovering about Chicago for a couple of years" in
various stages of progress. This is the first lime it has reached
the point of incorporation, and the projectors have concluded
evidently to include nearly everything else in sight while
they Were about it. The chief object Is to build an elevated
electric railway between New York anc San Francisco. It is

proposed to construct the Ime first from New York to Buffalo,
and thence extend it west as far as possible in intermittent
stages. The project has been hampered somewhat in the
past by the unqualified statement of engineers and elec-
tricians that such a road was a practical impossibility.
When electricity should reach a development that made it

feasible as a motive power in transcontinental transportation
it would be applied to some of the mSny surface roads now
in operation. It is not alleged by any of the incorporators
that capitalists have been found wlio were willing to back a
contrary opinion."

TRADE NEWS.
Henry Sachs, manager of the Beacon Vacuum Pump &

Electrical company of Boston, has resigned his position
with that corporation. Mr. Sachs' present address is 21
Harcourt street, Boston, Mass.

The W. J. Davis Electrical company of Pittsfield, Mass.,
is very busy in completing orders given in the spring for
its alternating current fan. A special discount will be
given after July ist upon fans running on 50 volts.

The glorious Fourth was celebrated by the American
Electrical Works of Providence by sending out an imita-
tion rocket inclosing a tiny American flag. This ingenious
souvenir also contained the information that "There is but
one American flag and but one American Electrical
Works."

J. W. Packard of the New York & Ohio company of
Warren, O., has issued a notice calling attention to the fact
that lamps are being offered for sale as "Packard" lamps
that are not manufactured by the company and warning
purchasers to buy none excepting from authorized agents.
The Electric Appliance company is the general western
agent.

The Hart & Hegeman Manufacturing company of Hart-
ford, Conn., has been unusually busy during June in taking
care of increasing business. The Hart snap switch manu-
factured by this concern has become one of the staple
articles in the electrical trade, and the large call for it

would indicate that contractors are desirous of having as
good an article as there is in the market.

Charles D. Mosher of No. i Broadway, New York, has
issued a pamphlet giving information regarding the practi-

cal use of the steam separator. It is something that is of
benefit to all engineers and those having in charge such
apparatus. It will be sent upon application to Mr. Mosher,
who is known in connection with the installing ot steam
plants in use upon the fastest steam yachts in the country
and boats of larger build, and who is considered authority

upon such matters.

The tenth edition of the revised catalogue of W. R.
Ostrander & Co. of 204 Fulton street, New York, manu-
facturers of patented speaking lube hardware, electric bell

goods, electric light material, telegraph and telephone
goods, general electrical supplies, bell hangers' hardware and
pneumatic call bells, shows that this reliable firm has added
a large number of specialties to its stock since the ninth
catalogue was issued. The new edition contains nearly
200 pages, is profusely illustrated, and contains much valu-

able information.

Last February the firm of Field & Hinchman of Detroit
decided to give up the contracting business and devote it-

self entirely to consulting electrical and mechanical engi-

neering. The business has increased so fast that it has
been found necessary to move to larger offices, and the firm

is now at 25-26 Hodges building. It is at present engaged
to superintend the following named electric installations:

New warehouses for Traugott Schmidt & Sons, Masonic
Temple, Central High School, new Valpey building, W.
H. Frear's Bazaar, Troy, N. Y.; German Lutheran Church,
Ann Arbor, Mich., and a number of smaller installations.

In addition to the above Field & Hinchman have recently

completed the superintendence of electric light plants in

several odier buildings.

Stanley Green, of the Fuel Economizer company of Mat-
teawan, N. Y., is now erecting an economizer of 150 hors9

power in the basement of the James A. Miller building,

South Clinton street, Chicago. This economizer will take

the water from an exhaust heater, receiving the water at a

temperature of 200'-* and raising it to the neighborhood of

300"^, through the use of the waste gases from the

boiler. " Keep your eye on this," writes Mr. Green,
"and remember that we begin where heaters leave off.

\
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This economizer goes in on its merits; your .humble serv-

ant had no 'pull;' the economizer sold itself to an en-

gineer with brains. Send 'enl along to 1540 Marquette
building; I 11 do the rest. The moral is: Take care of the

pennies (i. e., small waste products) and the dollars (coal

bills) will take care of themselves."

BUSINESS.
Thomas CarUn's Sons of 186-190 Lacock street, Alle-

gheny, Pa., show their types of contractors' tools and ma-
chinery, engines, boilers, etc., in a comprehensive catalogue.

The Electrical Engineering eompany of 249 Second av-

enue, S., iMinneapolis, Minn., has secured the northwestern

agency of the Siemens & Halske Electric company. An en-

couraging increase of business is noted.

[n a pmiphlet bearing the title "Truths" the Hogan
Boiler company of Middletown, N. Y., makes prominent

the assertion that "Hogan \vater-tube» boilers are of the

same economic efficiency at all times, because scale does not
accumulate on the heating surfaces of these boilers."

The Electric Appliance company is making special in-

ducements oh flexible switch corda for electric railway and
other uses. The company claims to have a superior article

at a low price in the Paranite flexible cable, and to carry

one of the largest stocks in the West, enabling it to make
prompt deliveries of large orders and special sizes.

From the bustling store of the Central Electric company,
173 and 175 Adams street, Chicago, comes the cheerhig
news that never before has the company enjoyed such a large

trade in the Lundell fan motor. The merits of this excel-

lent fan motor have become widely known, and the fact

that the demand is steadily growing, year by year, proves
that quality will tell in the long run.

The Wallace Electric company ot 305 Dearborn street,

Chicago, announces that E. L. Barr has succeeded Mr.
Berg as secretary of the company. Mr. Barr is well known

to the trade through his former connection with the Cana-
dian General Electric company, and more recently as travel-
ing salesman for the Wallace company. The company is

closing out its merchandise business and in future will de-
vote itself exclusively to the interests of the manufacturing
companies which it represents in the West. Its line em-
braces all important electrical material and specialties.

The Adams feed-water heater and purifier is an improved
type of the class of open heaters, by which the water is

heated to nearly or quite the temperature of the exhaust
steam, scale-forming impurities are removed, and about 15
percent, of the exhaust steam is condensed and mingles with
the water in the heater. This heater is manufactured by the

Adams Boiler company of S07 The Cuyahoga, Cleveland, O.,

and so confident is the company that it has the very best

that can be produced that it will furnish the heater to respon-
sible persons, placing it with them subject to trial and test

for efficiency, its acceptance bei conditional upon its

proper performance. Orders are ed on this basis.

ILLaSTRATED ELEGTRIGAL PATENT REG0RD.
Issued June

, 1S95

541,460. Electric Arc Lamp. Albert W. Smith, Wash-
ington, D. C. Application filed April 25, 1895.

A fle.xible feed ribbon engages with a retarding devi -e on the

niovable carbon support, and means are provided (or impart-

ing an up and down movement to the ribbon, and also for vary-

ing the tension on the ribbon.

541,465. Electrolytical Process and Apparatus. Claude

T. J.
Vautin, London, Eng. Application filed June

26, 1S94.

The process for the production of alloys of lead, lin and alka-

line metal described ronsists in supp'yine lead and tin inter-

mittenlly to an electrolytical furnace, supplying- a fused alka-

line salt thereto, superposed thereon, and discharging inter-

mittently alloys of lead and tin with volatile metals when
formed elecirofytically, treating the alloys by distillation while

still molten, condensing the pure distilled volatile meta s, and
returning the non-volatile metal to the reducing furnace.

541,467. Method of Preventing Electrolysis of Pipes

Under Ground, Harold P. Brown, New York, N. Y.

Application filed December 10, 1894.

NO. 541,460.

The trolk-y wire is connected with the positive pole of a

dynamo plant; the rails are connected with the negative pole.

and underground metal pipes are connected with the negative

pole of a dynamo of higher potential than that to which the rails

are connecied.

541,471. Electro-magnet. Fred B. Corey, Boston, Mass.

Application filed April 15, 1895.

In an electro-magnet having segmental pole surfaces there is

the combination with a revoluble armature of pieces of mag-
netizable metal loosely fitted into recesses in the armature, in

such manner as to be drawn into contact with the pole su faces

when current is admitted to the energizing coils, and retard the

movement of the armature.

541,473. Fuse Block. Harry P. Davis and Charles F.

Scott, Pittsburg, Pa. Application filed October 23,

1893-

T'his is a fuse block, comprising a base and cover, terminals

extendine through both parts, a fuse having its ends in engace-
ment with the terminals, means co-operating with terminals

for clamping the base, terminals and fuse together, and means
engaging the ends of the terminals for clamping the cover to

the base.

541,491. Repairing Incandescent Lamps. Joseph Mohrle,

Munich, Germany. Application filed January 25,

1895-

Thii process of restoring incandescent lamps consists in form-

ing an opening in the glass globe, then removing the old fila-

ment, then cleaning the_ electrodes and applying to them a
cement comprising a mixture of carbon and a solution of a

metal salt, then inserting a new filament into the rement on the

electrodes, then drying the cement, then applying more
cement, and finally lusing the cement by a current of eleu-

triciiy.

541,497. Electric Elevator Apparatus. Francis B. Per-

kins, Boston, MasSj Application filed December 15,

1892.

The combination with the motor, rheostat and switch con-
trolling the lircuits of the motor, of a brake magnet included
in the circuit, the arrangement being such that, as the circuit is

closed to start the motor, a greater portion of the current shall

flow through the brake magnet to operate the same.

541,500. Electrical Controller for Motors. Oscar H.
Pieper and Alphonse F. Pieper, San Jose, Cal. Ap-
plication filed April 30, 1894.

In an electric controlling device, the combination of a port-

able case, a rheostat and flexible conducting wires connectinij

the same to an electric motor, a removable top plate for the

case, an independent basal weight within the case, which is

secured therein, and is used for anchoring the device and en-
abling it to remain stationary when being operated, the laterally
movable operating pedal, and the return springs for returning
the pedal to its central position.

541.541. Carbon Electrode for Electric Arc Lamps. Salo-

mon Heimann, New York, N. Y. Application filed

October 5, 1S94.

A carbon electrode for electric arc lamps Is used, in which are
incorporated infusorial earth, chloride of zinc, chloride of

ammonia and yellow prussiatc of potash.

541.542. Automatic Working Rheostat for Starting Elec-

tric Motors. Frank E. Herdman, Winnetka, 111.

Application filed November 24, 1S94.

1 his arrangement comprises an electric motor, resistances in

the armature circuit an arm for controlling the resistance?, a
driving device adapted to be driven by the motor, a device
adapted to be rotated by the drivms device, connection be-

tween the last mentioned device and the resistance arm, the

connection being such that when the device rotates the arm is

moved over the resistances, and means to throw the rotatable
device in and out of connection with the driving device, and
mechanism to limit the extent of rotation of the device.

541.543. Automatic Working Rheostat for Starting Elec-

tric Motors. Frank - E. Herdman, Winnetka, 111.

Application filed November 24, 1S94.

The features claimed for this invention are: Resistances in

the armature circuit, an arm for controlling the resistances, a

driving device adapted to be driven by the motor, a device
adapted to be rotated by the driving device, an operating
sheave, a rin^ contiguous to the sheave, an electric clutch

adapted when energized to connect the sheave and disk to-

gether, and when demagnetized to release the disk from the

sheave, a not h in the disk, a hub having afms, one of which
carries a roller, the other a weight, means to hold the roller

against the face of the disk, a rotatable device, a sleeve con-
necting the rotatable device and hub, and connection between
the resistance arm and hub, whereby the arm is moved over the
resistance, when the hubisrotated, a circuit to the disk clutch,

and means to close the circuit in the movement of the sheave in

cither direction, independent of the motor switch

.

541.544. Electric Motor. Frank E. Herdman, Winnetka,
111. Application filed November 27, 1894.

In combination with a translating device there are a reversing
• switch, a source of current supply, electrical connection be-

tween the source of current supply and electric switch and be-

tween the switch and translating device, resistances in the last

mentioned circuit, an arm for controlling the amount of resist-

ance in the circuit, an insulation upon which the arm is adapted
to rest at ine end of its travel, mechanism to operate the

switch, a device connected with the mechanical but disconnected
with the resistance arm, the arrangement being such that in the

movement of the switch in either direction from the center the

device will move the resistance arm,

541.545. Electric Brake Controller. Frank E. Herdman,
Winnetka, 111. Applicalion filed December 18, 1894.

Claim one follows : The combination with an electric motor,
of a brake for said motor, a solenoid to control said brake, a

switch in the circuit to said solenoid, and a solenoid in the

armature circuit, the core of which is adapted when energized
to move said switch and br,ak the circuit to the brake solenoid-

541,549. Automatic Electric Gas Lighter. William N.
Jaskey and Edward S. Else, Logan, Utah. Applica-

tion filed August 20, 1S94.

A burner, a fan support extending above the burner, a fan

pivoted to the support, and electrical contacts also mounted on
the fan support, arranged to be actuated by the movement of
the fan.

NO. 542,472.

541,552. Protector Casing for Underground Electric Con-
ductors. John A. Kingdon, London, Eng. Applica-

tion filed August 9, 1S94.

The casing comprises a plurality of metallic sectional U-
sViaped troughs or sections resting up m the top of the con-

ductor and projecting downwardly beneath the same to incase

the conductor and protect it from mechanical injury, and a
longitudinal continuous strip of wood inserted between the lower
ends of the channel and forced upwardly into the same to bear
against and support the conductor, the channel sections being
secured together at their adj 'Ining ends.

541.603. Electric Arc Light. Edgar A. Edwards, Cincin-

nati, O. Application filed September 19, 1S94.

The first claim Is for a housing, having a central recess for

the reception of a block of refraclory material, and tubular

lateral extensions for the reception of the carbons, the exten-

sions being provided with longitudinal slots.

541.604. Alternating Current Motor. Rudolf Eicke-

meyer, Yonkers, N. Y. Application filed September

23, 1S91.

" An armature, suitable field metal, and a continuous mag-
netizing coil, having diametrically opposite connections for re-

ceiving an alternating electric current, portions of the coil op-
posite each other, but unsymmetrically located with reference
to the current-feeding connection, bfing shunted upon them-
selves, the coil when excited by an alternating electric current
afl* rding phases of magnetism at the non-shunted portions,
which differ from the magnetic phases afforded by the induced
currents set up m the shunted portions, and cause a rotation of
the line of magnetization.

54.1,608. Electric Switch. William P. Hancock,- Everett,
Mass. Application filed February 7, 1S95.

In an electric switch the carrier is provided with the curved
slot and the blade with the longitudinal slot, the carrier and
blade beina: both pivotally secured to an electrical connection
with the feed wire, and the traveling pin moving in the slots
and extending from one to the other.

54i>6i5
F
[5. Transmission of Power by Alternating Currents,

^"red S. Hunting, Fort Wayne, Ind. Application filed

January 19, 1895.

Included in this arrangement is a transformer, consisting of
a core formed with two slots, primary and secondary coils
wound therein at opposite ends to generate between them a

NO. 541,724.

consequent magnetic field and tertiary coils wound In the slots
to inclose the lines of the consequent field, and having termi-
nals for connecting a consumption i.ircuit.

541,641.
Can.

Electric Motor. William J. Still,

Application filed August 9, 1S94.

Toronto,

A hollow cylindri-al armature comprises a series of substan-
tially rectangular wire loops arranged in sets, the side of each
loop of each set fitting under the corresponding side of the next
adja'"ent loop of the set, so as to form a complete cyluider of
double layer arc-shaped sides, the ends of the loops being ar-
ranged to overtop each other, and the ends of the wires of each
loop being conne.-t:d to a corresponding section of the commu-
tator.

541, 7[9. Burglar Alarm. Charles M. Clark, New York,
N. Y. Application filed April 12, 1895.

An electric circuit, one or more magnetic coils, a galvan-
ometer in the circuit and actuated by a person moving, and
causing the movement of a metal into or out of the magnetic
field of the coil, and an alarm controlled by the galvanometer.

541.723. Electric Gas Lighter. John L. Creveling, New
York, N. Y. Application filed January 21, 1S95.

One claim is given: The combination of a fiuid cock or
valve, an independently movable electric circuit lontroUer, a
handle for simultaneously operating them, and means for re-
turning one of them to its original position when the handle is

released.

541.724. Thermo-controlled Electrical Heater. Levitt E.

Custer, Dayton, O. Application filed December 22,

The combination includes the electrically heated muffle and
the main electric circuit, a spring actuated circuit-breaking
plate arranged in the main circuit, an electro-maynet for re-
leasing the plate, allowing it to break the main circuit, a
thermo-contact maker in the muffle, and a shunt circuit includ-
ing such contact maker and the ele^itro-magnet.

541,796. Trolley Finder. James P. Taylor, Fort Worth,
Tex. Application filed March 12, 1895.

A trolley guide is pivoted on the ends of a trolley whee
shaft, the guide consisting of a piece of sheet metal, havmg
bearings for a spindle, a spool mounted on the spindle, and a
clevis mounted in apertures in the guide.

541,798. Device for Removing Resistances in Starting
Electric Elevators. George H. Whittingham, Balti-

more, Md. Application filed May 24, 1S94.

The features of this invention are : A revoluble shaft of the
operating meih'nism of an elei trie elevator, a switch plate andT
its resistances, an electro-magnet, a switch arm, and means
whereby when the magnet is energized the revoluble shaft of

the elevator me' hanism will afford the power or motion to move
the switch arm from the position of greatest resistance to the
position of least resistance.
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Electric Lighting in a Freight House.
Isolated planis U ^actric lighting are common enough,

and the one illustr:. lerewnih presents no especially note-

worthy features, but possesses interest from the fact that it

is installed in a freight house and general office building

for a railroad company. These warehouse structures are

peculiarly well adapted for electric lighting, yet few are

equipped with separate plants. In the building under

consideration—the general office building and freight house

of the Monon line (LouisN^lle, New Albany &: Chicago

Railroad company) at 19S Custom House place, Chicago—
the incandescent light is relied upon exclusively. There

are no gas pipes in the building, and the current is gener-

ated on the premises.

The plant Is placed in the basement and, as shown by the

picture, consists of two engines and two dynamos. One

pair is designed to carry the working load, and the other,

much smaller, is used as an auxiliary and reserve. Steam

from the elevator and heating

plant of the building is car-

ried to a Watertown simple

engine, having cylinder dimen-

sions of 13 by 14 inches and

rated at 100 horse power.

This engine, operating at 275

revolutions per minute, is

directly belted to the pulley of

the large dynamo shown on

the left in the picture. This

is a Fuller four-pole machine

wound for 125 volts and of

capacity sufficient to supply

current for 1,000 16 can-

dle power lamps. The field

magnets are disposed hori-

zontally about the armature.

The upper poles are appar-

ently continucus, but are mag-

netically separated by strips ol

bronze. A similar arrange-

ment at the lower pole pieces

makes a four-pole dynamo

out of what seems to be a two-

pole machine. The armature

is of the Pacinotti type and

is driven at 720 revolutions.

The portable resistance box

shown in the picture is wired in

the field circuit to cut down the

potential to 110 volts, as the

lamps are all of that voltage.

A vertical Dake 10 horse

power engine on the right

drives a 60 light Edison bipolar dynamo used for light load

and as a reserve. The switchboard is of polished black

slate, with Weston instruments, and is provided with a

change-over switch, each machine being independently con-

nected. From this board current is distributed to 32

1

lamps of 16 and 32 candle power and lo one one-eighth

horse power motor which drives a ventilating fan.

colored salt, and which was slippery to the touch and

strongly corrosive. The wood itself was soft and badly

discolored. As this case was thought to be of considerable

importance, the matter wa^ placed in the hands of Forbes &
Glidden, electrical and chemical engineers, who immedi-

ately began an investigation. The deposit discovered about

the wires proved, upon analysis, to be mainly metallic

sodium. This substance is exceedingly combustible, and

unites so readily with water that its prvisence in a damp
cellar would be impossible under ordinary conditions.

When it unites with water hydrogen gas is given off, and

at the same time a considerable amount of heat is gener-

ated. Under certain conditions this heat would be suf-

ficient to ignite the hydrogen gas. Hydrogen gas and air

would form an explosive, and hence the greatest danger lies

in the liability of an explosion if the gas should become

ignited.

The explanation of the appearance in a damp cellar of a

Metallic Sodium Produced by an Elec-
trolytic Leak. *

The Boston correspondent of the Western Electri-

cian writes as follows of an interesting discovery in the

Hub:

The accidental sounding of an automatic fire alarm in a

Washington street business house recently has brought to

the'attention af the Boston Board of Fire Underwriters a

possible new source of danger from electric wires. Accord-

ing to the reports, for some time past a shght smoke has

been seen issuing from the casement about the electric light

wires in the basement of the Pray building at the point

where the wires enter from the street. When the insur-

ance inspector arrived and the casement was removed, it

was found that a peculiar substance had accumulated about

the wires, which, when moistened and struck with any hard

substance, would give off fla.shes of fire. All around this

point the woodwork was covered with a thick liquid which

had dried in places to a white substance resembling dis-
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substance so combustible and unstable in the presence of

moisture as metallic sodium is given as follows: The

metallic sodium was undoubtedly the product of an electro-

lytic decomposition of impure sodium hydrate. This

sodium hydrate came from the cement mortar used in lay-

ing the brick wall of the basement upon which the wires

were supported. Some of the hydrate may have possibly

worked its way through the wall from the c-^ment used in

the foundation of the paved street immediately adjacent.

The electric current which caused the electrolytic action

was due to a leak inside the casing from one of the mains.

The leak was produced by the action of the sodium hydrate

on the insulation covering the wires. This covering was

what is known as weather-proof insulation, which consists

of a cotton braiding covered with tar. Such a material is

readily attacked by sodium hydrate, and its insulating

properties destroyed. Moreover, the sodium hydrate itself

furnishes a good path lor the current when it has once

penetrated through the insulation. This case is especially

interesting in connection with several of the explosions

which have occurred in underground conduits, usually at-

tributed to a leak in the gas mains. In the London papers

recently it has been suggested that metallic sodium may

possibly have something to do with lhe:ie explosions. This,

however, appears to be the first instance in which the ap-

pearance of metallic sodium has been proved and a com-

plete explanation of an actual case given.

Telephone News from the" Northwest.
[From the Minneapolis oor espondent ofthe Western Electrician,]

The telephone line between Great Falls and Lewiston,

Mont.; is completed and in operation as far as Stanford,

about 65 miles. The total length of the line will be 120

miles. J. T. Armington and S. S. Hobson are building it

and will form a stock company.

The Indianapolis Telephone company is canvassing Des

Moines, la., for subscribers, and if 1,000 are secured it will

put in an exchange. The company is making good progress

toward securing the required number and will probably

succeed. The old company threatens to reduce its rates to

the b.isis proposed by the new concern, $24 and $36 for

home and business places.

The Rocky Mountain Bell Telephone company has its

line nearly completed between Great Falls and Helena,

Mont.

The Wisconsin Telephone company has reduced its rate

at Eau Claire, Wis. , from $40

to $36 for business firms and

from $30 to $24 for residences.

At the same time a'l calls

between Eau Claire and Chip-

pewa Falls above a stipulated

number will be charged at 10

cents a call. Superintendent

Whistler says the cause for

this provision is that many
young people Utilize the inter-

urban wire to do their "spark-

ing," and while he does not

announce that the company

wishes to discourage such

practices, it evidently does in-

tend to have them paid for.

The Standard Telephone &
Electric company of Madi-

son, Wis., has increased its

capital stock from $500,000 to

$750,000. The company is

now turning out 30 to 40 tele-

phones daily and expects to

increase this number to over

100 during this month, as it

is hindered now. by inability

to secure materials.

The Northwestern Tele-

phone Exchange contemplates

putting in'asub-central station

in Minneapolis to relieve the

underground system and to

improve the service.

A peculiar accident furnishes

the basis of a damage suit by Mrs. Sarah Lewis of Sioux

City, la. The Home Telephone company had dug a num-

ber of holes for poles, and Mrs. Lewis, while walking in tall

grass, stumbled and plunged into one, head downward. It

was seven feet deep and so narrow she could not move her

arms, so she was imprisoned for half an hour before she

was found and pulled out. She wants $5,000 for the ex-

perience.

There is a scheme on foot to form a local telephone com-

pany at Anoka, Minn.

The Wisconsin Telephone company has secured a fran-

chise at Menasha, Wis.

The council of Duluth, Minn., is wrestling with a sub-

way franchise for the Uuluth Telephone company and has

so changed it in committee that it is an entirely new ordi-

nance. Any other telephone or telegraph company can use

the subways by paying a proportionate sum of the cost.

The police and fire departments are to be furnished 100 lines

without charge and the city is to pay but one-half the sub-

scribers' rate for the use of telephones. The city is to be

,

paid 20 cents per hneal yard per annum for the first three

miles and 15 cents for each yard beyond three miles.

The Inland Telephone & Telegraph company has opened

an exchange at Lewiston, Idaho., with 20 subscribers. It

has also opened long line service into the Camas prairie

country in North Idaho, with stations at Mt. Idaho,

Granf^eville, Denver, Cottonwood and Waha Lake.
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Paris Exposition of I900.

From the preliminary report of the director-general some

conception may be formed of tlie extent of the Paris Expo-

sition which will mark the birth of the new century.

The accompanying map, which is taken from La Natiwe,

will assist in the more perfect comprehension of the design

and extent of the undertaking. Unfortunately this map,

unlike the majority of such illustrations, is not true to the

geography of the city, the lower left-hand being nor south-

west, but north. The relative positions of the various points

can only be shown by reversing the page, and viewing the

map cornerwise.

The grounds chosen for the exposition touch the heart of

the city. The Entree d'Honneur, the grand gateway, is on

the proudest avenue of the cily, in front of the residence of

the president of the republic. A grand perspective opens

from that point having a width of 60 meters, reaching to

the Hotel des Invalides, which covers the tomb of the first

Napoleon.

The first great exposition of France was held in the Palace

of Industry, which has long stood in a position to obstruct

this fine view, and while it is regretted on account of the

many remembrances connected with it, the architectural

reasons outweigh sentiment, and down it must come.

The line of perspective, which ends at the Hotel des In-

valides, will cross the river Seine over a steel bridge with

but a single span.

The tower, from its summit of 300 meters, will still afford

the curious visitor an opportunity to view the beautiful

panorama at his feet. Some changes will probably add to

its beauty, but as a whole it will remain as now.

The site of the removed Palace of Industry, facing the

Seine, has upon its right the broad and beautiful avenue of

the Champs -Elysees, which leads to the Bois de Boulogne,

at the left the Champs-Elysees, and, farther on, the Place

de la Concorde with its obelisk, the Garden of the Tuileries,

and the palace of the same name, where royalty once held

sway. In the rear of the Palace of Industry stands the

Palace d'Elysee, the residence of the president of the re-

public.

No other spot in the entire city is capable of so much

beautiful landscape distance, such magnificent perspective.

Entering along this grand promenade, upon the right will

be seen the pavilions of the Ac4ministration, of Education

and Instruction. The Palace of Fine Arts will be erected

in front of the Invalides, and facing this, to the left, the

Palace of Retrospective French Art will be built. These

two will be so constructed as to permit of their remaining

permanently after the exposition.

Around the site of the palace, which, as already remarked,

is to be removed, will be found a veritable domain of art,

In the palace of the Trocadero, Algiers, Tunis and the

other colonies.

In the Champ-de-Mars, the larger industries and agricul-

ture.

Electricity, with all the eclat that periains to it, will oc-

cupy an enormous and radiant palace of glass, which stood

in front of the grand gallery of machinery in iSSg, trans-

formed into a huge festival hall for the display of everv-

thing pertaining to electric light, heat, power, etc., on the

most enormous and liberal scale.

Two wide footways will be provided near the bridgei

This is the programme in skeleton form thus far evolved.

The territory covered is abundant, the picture attractive,

and the situation more than beautiful. There is still much
time for elaboration, and it remains to be shown whether

it can be made as successful in every way as was that of

1893-

Electric Locomotives on the Baltimore
& Ohio Railroad.

Much has been written about the suppression of the

steam locomotive by theelect'-iclo.omotive in railway serv-

PARIS EXPOSITION OF I9OO.—MAP OF GROUNDS SHOWING LOCATION OF BUILDINGS.

connecting the banks of the Seine, one of which will cross

between that of I'Alma and the Invalides, the second be-

tween PAIma and d'lena.

An electric circular road will connect the Esplanade, the

Quay d'Orsay and the Cliamp-de-Mars. There will be two

roads to the Trocadero, one of which will be a steam cog-

wheel affair.

The ferrasse dc circulation will permit of the freer move-
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for its union bridge, the space of the Esplanade of the In-

valides, and all the vicinity will be consecrated to decora-

tive art of every description.

On the right bank of the Seine, from the bridge of the

Invalides to that of I'Alma, the space will be occupied by the

Palace of the City of Paris, that of Horticulture, Social

Economy and tlie congresses.

On the left bank, from the Invalides to the Champ-de-

Mars, foreign nations, the army, marine, forestry, the

chase and the fisheries.

ment of pedestrians between the palace of the Trocadero,

along the right bank of the Seine, to the various exhibits

on that side of the river, while a similar promenade on the

left bank will afford equal facilities for the inspection of the

foreign buildings, so that a complete circuit may be made

on foot with ease for good walkers, while there will undoubt-

edly be plenty of chairs and baggy-legged Turks to assist the

unfortunate, whether the cause of their indisposition be in-

curable or simply a chronic tired feeling; and where haste is

a matter of moment the electric road will accommodate all.

ice, but few would have had the temerity to assert that

within seven years after the .first successful demonstration

of the adaptability of the electric motor to city transit an

electric locomoiive vying in size and power and speed with

the heaviest steam locomotives would actually be placed in

service upon tlie tracks of one of the most important trunk

lines in the United State?. During these years, however,

development has progressed, the capacity of electric power
stations has steadily increased; generating plants have been

improved and larger units employed; elevated railroads

have been equipped for electrical propulsion, and are now
operating, and the time has come for another and greater

step forward— the operation of regular passenger and
freight trains through the new Belt Line tunnel in Balti-

more, on the main line of the Bal imore & Ohio railroad.

The length of the tunnel is 7,339 feet, and the maximum di-

mensions, after lining, are 27 feet wide by 22 feet high. Its

cost, ready for the track, is set down at $225 a Hneal foot.

The power house stands upon the west side of Howard
street, east of the tracks leading to the southern portal, and

between Henrietta and Montgomery streets, two blocks

south of the Camden station of the Baltimore & Ohio rail-

way. It is a one-story budding rising 30 feet from floor to

eaves, with walls of brick one foot five inches thick. The
roof of slate is supported on iron trusses, and the building

is practically fireproof. It is divided into two parts, the en-

gine room, occupying the north portion, being separated

from the boiler room by a brick wall. The entire length of

the building is 322 feet one inch; the dimensions of the

engine room are 223 feet 10 inches in length by 57 feet nine

inche swide, and of the boiler house 98 feet three inches by

69 feet.

The boiler house fs a spacious and lofty room, having 12

boilers (250 horse power) arranged in six batteries, three of

which are placed on each side of the center passage. It is

lighted from the roof. The boilers are of the Root water-*

tube type, from the shops of the A.bendroth & Root Manu-
facturing company. Each boiler is 12 luhe> wide and 11

tubes high with six 14^ inch drums and a 30 inch steam

drum. Space is left for an addition.il boiler on the west

side of the room.

A system of mechanical draft is employed, and the flues

run over the rear of the boilers and taper from two feet nine

inches square at th^ end to five feet square at the junction

with the fan chamber, nine feet in diameter, in which two

fans of ihe Sturtevaiit pressure pattern revilve at 240 revo-

lutions per minute. This chamber is at the base of the iron

stack, which is seven feet in diameter and 5 1 feet high from

the floor. Each fan is belt driven by a 10 horse power ver-
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tical engine, set up on the floor of the boiler room, and one
is of sufficient capacity to secure the necessary draft.

The boiler room is further equipped with a C. W. Hunt
coal crusher and conveyor, which brings the coal to the

boiler and carries an-ay the ashes from the ash pits; with

Ueane duplex feedwater pumps, and a 3,000 horse power
Webster feedwater heater.

The steam system is duplicate throughout, and was laid

out in the engineering department of the General Electric

company.

The mains from the boilers, are placed high enough to

allow the water to drop into the separators, whence a "Lux''

drip system returns all water from this point back into the

boilers by gravity, and prevents its passage into the engine

room system. Each main is provided with a 49 inch

separator. Each boiler has an angle check and stop

valve, the object of which is to shut off automatically from
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ment, in this respect, d^tVers from the regular practice of
railway generators. The armatures difter from standard
practice in being wound lor 700 volts potential a*id are of
the iron clad-type, that is, the windings are embedded in

slots cut into the outer periphery of the laminated armature
body. The armatures are of the latest barrel wound type,
and present a very massive appearance. The fields are of
steel, according to the well known General Electric design,

and run remarkably cool. The machine compounds from
600 volts no load to 700 volts full load. The performance
of both the generator and engine under the severe fluctua-

tions to which this character of work is subject shows that

the apparatus must have been carefully designed, with refer-

ence to the peculiar conditions to which it was to be sub-

jected.

From the railway generators the current is brought over
cables, of 1,000,000 circular mils cross section, to a switch-

19

Facing the lighting plant, on the east side of the room, is

the lighting switchboard, also of polished white marble.
It consists of one standard 20 circuit arc lamp plug
board, to which only 16 circuits are at present con-
nected; three alternating generator panels, one of which is

left blank, and one feeder panel. The arc lamps used in

the illumination of the power house are of the Thomson
1S93 type. In addition, it is lighted by clusters of three

incandesent lamps each, fixed to the walls. The approaches
and stations are lighted by Thomson-Houston standard arc

lamps.

From the positive bus on the railway switchboard, eight

cables of standard copper, each of 500,000 circular mils

cross-section, or a total cross-section of 4,000,000 circular

mils, pass to the overhead structure immediately outside the

power house, where connection is made to three feeder

cables, of 1,000,000 circular mils cross-section each, and to
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the system any boiler in which a tube has given way, or any

part of which has met with accident. A 24 inch separator

is furnished to each power engine, and one of similar size

for each pair ol lighting engines. The steam piping is pro-

tected by Keasbey & Mattison magnesia covering.

The engine room is divided into two sections, one de-

voted to the power plant, the other occupied by the lighting

generators. In the power section space has been provided

for five direct-connected engines and generators, and four

are now in place. The engines are horizontal, tandem

compound Reynolds-Corliss machines, from the shops

of E. P. Allis iv: Co., and have 24 and 40 by 42 inch cylin-

ders.

The engines are built extra strong, on account of the

severe work by which they will be taxed, and present the

latest development of the Reynolds-Corliss type. Directly

coupled to them are 500 kilowatt General Electric multi-

polar generators, adapted to run with the engine at no
revolutions per minuie. The armatures of these generators

are overhung on the outer end of the shaft. The arrange-

board of white marble, erected on a platfonii raised at the

south end of the engine room. This switchboard consists

of four standard "K" generator panels, each equipped with

all the necessary instruments for controlling and measuring

the current from one generator. The machines are pro-

tected from accident arising from short-circuit by automatic

circuit breakers, one of which is fixed to the upper part of

each panel.

The northern section of the engine room contains the

lighting plant, consisting of eight 50 light Thomson-

Houston arc generators and two alternators for the incan-

descent lamp service in the tunnel. The arc Hght machines

are belted to two cross-compound Armington & Sims 250

horse power engines, 16V2 by 23 by 19 inches. Two other

engines, of similar make and capacity, drive the two alter-

nators, and space has been left for an additional engine and

alternator. Each alternating generator has a capacity of

2,000 i6 candle power lamps, and as the tunnel is

lighted by 1,000 32 candle power lamps, one alter-

nator will suffice for the present illumination of the tunnel.

the overhead conductor itself, which has an equivalent of

1,000,000 circular mils cross-section. The negative bus is

similarly connected to the rails, which are double bonded
with No. 0000 wire, and also to the return cables laid in a

wooden box between the tracks. Perfect contact between

bonds and web is obtained by using a hollow rivet on each

end of each bond and expanding it, when inserted in the

rail, by means of a conical sieel pin.

The distance over which the electrical locomotives will

operate is about 15,000 feet, passing through two tunnels,

7,339 feet and 265 feet long, respectively, and over 7,396

feet of track in the open from Hamburg street to Hunting-

ton avenue.

The most interesting portion of the installation is, of

course, the locomotives. Electric locomotives of such weight

and power had never before been conceived, but it has al-

ways been a rule in American electric railway practice from

the beginning, to push ahead where improvements were

possible and make the resu'ts realize the expectations, and

there has been no departure from the rule in this case. The
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96 ton electric locomotive is a success.
,
The dimensions are

as follows:

Number of trucks 2

Number of motors 4—2 to each truck.

Weight on driving wheels i92,ooopouncls {96 tons).

Number of drivinjr -wheels S

Drawbar pull 42,000 pounds.

Starting drawbar pull. 60,000 pounds.

Gauge. ...., 4 feet Sj4 inches.

Diameter of drivers 62 inches outside of tire^.

Length over all 35 feet.

Height to top of cab 14 feet 3 inches.

Wheel base of each truck 6 feet 10 inches.

Extreme width 9 feet 6)4. inches.

Diameter of sleeve bearings 13 inches.

The driving gear consists of a cast-steel spider shrunk on

and keyed to a cast-steel driving sleeve, having a tensile

Fio, 1. Fio. 2. Fig. 8.

COMPOUNDING DYNAMOS FOR ARMATURE REACTION.

strength of not less than So,ooo pounds. Each arm of the

spider is provided with a double rubber cushion, with a

chilled cast-iron wearing cap, the cushion being forced into

the arms of the spider and the cap. The eight driving wheels

are of cast-steel pressed and keyed to the axles, and have

tires, three inches thick at centers of tread, shrunk on to the

wheel centers. The driving axles are of special open hearth

steel. The journal bearings are outside of the driving wheels

and allow of easy access to all parts of the truck frame and

driving box. In the design of this are embodied the good

features of the steam locomotive driving box and passenger

car box. It is of cast-iron with a phosphor bronze bearing

fitted on in a similar manner to that of a steam locomotive

driving box. It slides in jaws protected by shoes in. the same

way. The box is closed at the bottom and has a well for oil

and waste, as well as a dust guard lid, etc., similar to an im-

proved passenger car box. Large grease cups are cast in

the iournal caps, giving a satisfactory lubrication to the

motor bearings.

The two opposite side frames of each truck rest upon four

wheels, each consisting of one piece of hammered wrought-

iron, three and a hali inches thick, to which the frame jaws

are welded, and protected from wear by cast-iron shoes, and

are connected together at the ends by heavy forged iron

plates, with oak bumper beams between them.

The motors are supported on carriers bolted to the field

magnets, and rest in adjustable hangers carried on half ellip-

tical springs placed on top of the frame and bumpers. Tlie

frames thus carry the motors by carriers and springs, and this

load is carried in turn by rubber blocks in a cast-iron casing.

The locomotive is fitted with sand boxes, and Westing-

house automatic driver and train brakes are provided for all

wheels, bearing upon the flanges and outside tread only. A
brass si-^nal gong eight inches in diameter is placed in the

cab to be rung from either end of the locomotive. The

headlights, of which there are two, arejjj^ced on the top of

the shields at each end, and are 23 inch lights of Baltimore

i: Ohio standard pattern.

The gearless motors are four m number, two to each truck,

flexibly supported and transmitting their power to the wheels

throut^h the flexible connections described above. They are

of pyramidal shape, are the largest railway motors in the

world and, while ponderous in appearance, are by no means

so bulky as might be expected from the heavy work they

have to perform.

Each has six poles and six sets of carbon brushes, the

brushes being connected to a yoke revolving through 360

degrees to facilitate accessibility to them. It is possible to

remove four brushes without disabling the motor. The field

spools are incased in sheet iron cases and fitted over the pole

pieces bolted to the field frame. The armatures are built ot

slieet iron laminations and are series drum wound. They

are known as ironclad, each insulated windmg being em-

bedded in an insulated slot cut into the outer surface of the

armature body, and held therein by a wooden key. This

armature, with the commutator, is mounced upon and keyed

to the hollow sleeve which is carried on the journals on the

truck frame. The inside diameter of the sleeve is about 2><

inches larger than the axle. The entire motor is practically

fireproof.

Each motor is rated at 360 horse power and takes a nor-

mal current of 900 amperes.

The controlling devices and measuring instruments, etc.,

occupy the mterior of the cab. The controller is erected

in one half of the cab, and is of the series parallel type.

The reversing lever projects through the upper plate of the

controller cover. The resistances are placed around the

frame beneath the floor of the cab.

The locomotive is equipped with a 1,200 to 3,500 auto-

matic circuit breaker and one 2,000 ampere magnetic cut-

out, a 5,000 ampere illuminated dial Weston ammeter and

one illuminated dial Weston voltmeter. The compressed

air for the whistle and brakes is supplied by an oscillating

cylinder electric air pump, the air tanks being placed at each

end of the complete locomotive. The interior of the cab is

illuminated by clusters of incandescent lights.

Contact with the overhead conductor is effected by means

of a sliding shuttle-like shoe of brass, which is fixed to a

flexible support fastened to the top of the cab. This "trol-

ley" support is diamond shaped and compressible, contract-

ing and expanding as the height demands, and is arranged

to lean on one side or the other as the locom.otive runs on

one side or the other of the overhead conductor. It is,

however, rigid in so far as movement forward or backward

over the locomotive is concerned. The current is brought

to the locomotive by means of cables connected to the shoe

and fastened to the "trolley" support.

The conductor is simply a reversed iron conduit or trough

erected overhead on trusses in the open and in the tunnel

attached to the crown of the arch. In the open the con-

ductor is directly over the center of the track; in the tunnel

over the center line of the space between the tracks. It ex-

tends from Henrietta street on the south to Huntington

avenue on the north, a distance of 15,000 feet.

The conductor consists of two three-inch iron Z-bars,

three-eighths inch thick, riveted to a cover plate one-quarter

inch thick and 11 li inches wide, and is constructed in sec-

tions 30 feet long. It weighs about 30 pounds per foot.

At intervals ol 15 feet inside the tunnel there are suspended

irom the arch transverse frames, consisting of two three-

inch channels, held together by plates four inches wide, and

holding four castings, into which are fitted conical porcelain

insulators. The height of the conductors above the level

of the top of the rails is 17 feet six inches in the tunnel, and

they are fixed a little on each side of the center line.

Outside the tunnel the height of the conductors above the

rails is increased to 22 leet. The supporting structure in

the open consists of longitudinal catenaries of two chains of

iron rods, having a span of 150 feet suspended from trans-

verse trusses supported by columns of latticed steel channels

erected on either side of the double track. At the ends of

the line an anchor pier receives the ends of the conductors.

The trusses vary in length from 30 feet to 62 feet, the latter

being required to span five tracks. All the iron work was

made by the Maryland Steel company.

Upon the straight track the conductors are suspended

from single catenaries, while upon the curves a double cat-

enary is employed, and the conical insulator is inverted and

supported in a casting bolted to the two vertical rods which

drop from the catenaries. The vertical rods support a

channel frame, to which are bolted the conductors and the

feeder cleats, or clamps. Each joint of the conductor is

bonded with a Chicago bond of two No. 0000 wires.

The feeder cables are of bare stranded copper of 61
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Strands, of 1,000,000 circular rails cross section. These

are supported in iron cleats fastened to channel frames riv-

eted to the overhead conductors ai points near to the

heavier channels to which the conductors are suspended.

The lead covered primaries for the tunnel lighting plant

are carried on posts set on the side of the cut, to the south-

ern portal, where they drop to the tunnel and are carried

upon n knobs fastened to wooden blocks bolted to

the masonry. At the points of support the cables are arm-

ored with wire to prevent abrasion. The secondaries are

carried in cleats, also fastened to wooden blocks similarly

attached and placed on either side of the tunnel about eight

teet from the ground and 15 feet apart. They are, how-

ever, staggered, and thus occur alternately at every y}i

feet throughout the tunnel. Each block carries a lamp at

its lower end, and is there cut out so that the lamp socket

may be protected from moisture and dripping water from

the tunnel walls. The lamps used are 32 candle power, 52

volt Edison standard incandescent lamps.

On Monday last, during the test, a slight hitch occurred,

acccording to the dispatches, when 24 loaded coal cars and

a steam locomotive were attached to the electric locomotive.

The motor was in charge of William Cooper. In addition

there were aboard the motor Dr. Louis Duncan, S. H.

Browne, L. H. Parker and Mr. Potter, who designed the

controller of the motor, '^he start was a slow one, and it

was evident that the test was about all the molorcould stand

When the middle of the tunnel was reached the shoe of the

trolley was found to be red-hot and the connection from

the shoe to the car broken. There was no time for re-

pairs, for north-bound trains were expected, so the loco-
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motive to which the cars were attached made a» effort

to pull the motor, train and all. But it could not budge

them. The cars' were then divided into two sections,

and the motor and nine cars were first taken through and

then the 15 cars were pulled through by the locomotive.

I'he electrical engineers say that the trouble experienced

can be remedied and that the test will be repeated in a few

days.

Compounding Dynamos for Armature
Reaction.

'

By Ei.niu Thomson".

Considerable attention has recently deen drawn to the sub-

ject of means for counterbalancing or preventing armature
reaction in dynamo -gen erators or motors. The valuable

paper of H. J. Ryan and Milton E. Thompson, read before
the Institute at its meeting on March 20th, called forth con-

siderable discussion as to the actual utility or need of added
devices, which undoubtedly render a machine more com-
plex, but which can certainly be made to obliterate arma-
ture reaction or overcome its effects. The opinion which
seems to prevail amongst engineers is that by taking advan-
tage of the best principles of design, the output of our ma-
chines is not limited by armature reaction but rather by
heating, or the capacity to diffuse that heat which is sure to

be produced during operation.

The writer's views are in accord with the general senti-

ment indicated by the discussion of the paper in question,

excepting that he conceives that it may on occasion become
desirable to possess a structure, either generator or motor,
in which a load which would inevitably overheat the ma-
chine if continuous, may be borne without d&structive re-

sults for short periods only. The development of engineer-

ing work may in fact demand, occasionally, machines which
would be regarded as emergency machines, to be operated
with the highest possible loads for short periods. It is some-
times desirable that a dynamo be adapted to driving at dif-

ferent speeds while maintaining the same potential at the ter-

minals, as in the case of direci-driven dynamos coupled with
engines of different n.akes and speeds. Such an adaptation
would require a change in the armature turns, or in the field

excitation, ihe former demanding a reconstruction amountin'^
to the production of a special type, while the latter, change
of field strength, might involve such a weakened field at the
higher speeds as would be incompatible with proper commuta-
tion. In such cases means and methods for securing proper
commutation and neutralizing reaction may become quite

useful. The subject itself has been worked upon by the
writer as far back as 1S79. At first a peculiar disposition

of the field coils and pole pieces was selected, unfavorable
to armature reactions, and later, in a patent applied for by
the writer in the year 1SS5, the series coil of a compound-
wound machine was so disposed as to add, under load, a
magneto-motive force to the field in the region of armature
opposition, and as a consequence to diminish somewhat the
magneto-motive force of the field where the reaction of the
armature was positive, or assisting.

In the present paper, however, the writer desires to bring
to the attention of the Institute a different type of dynamo,
worked upon by him some three or more years ago, in which
there is no series winding whatever, though the machine is

in effect compounded, or over-compounded at will.

It is expressly to be understood at the outset that the
present paper is not intended to advocate the disposition

described as a desirable commercial structure, or even as one
which will be likely to come into practical use on any scale.

On the contrary, it is believed to be open to objections which
would take it out of competition with ordinary types in

which the compounding effect is secured by the series coil or
load circuit wound as usual as a part of the field energizing

conductor.

The machine is, however, interesting as bringing out
forcibly the capability of the armature current to neutralize

its own effects in a proper structure and maintain, or even
increase, the potential at the brushes under heavy loads. In
fact the current in the armature in the type of machine herein
treated is made to react under load t? magnetize a por-

1. Read .at the twelfth general iiiceling of the American Tustittite of
Electrical Engineers, Niagara Falls, N. Y., June 25, 1805.



July 13, 1895 WESTERN ELECTRICIAN.

tion of the field structure which at no load is neutral or
nearly so. The reaction may thus be made to give rise to a
magnetic flux sufficient or more than sufficient to compen-
sate for its effect in diminishing the flux of the other or ex-

cited portion. The result is accomplished by dividing each
field pole into a portion which is left unwound and a por-

tion which is wound and excited in shunt or separately. At
no load only, the wound polar portions act to generate the

open circuit electromotive force. As the load is put on, the

unwound or dead poles become active in consequence of a

magnetic flux developed in them by the armature cuVrents

themselves, that is, in consequence of the magneto-motive
force generated by the current in the winding of the anna-
lure itself. The disposition of the poles in a bipolar struc-

ture wonld be represented by Fig. i, where .-1 A are the ex-

cited Doles, or wound field cores, under the fringe of which
commutation is effected, whileDD are the *'dead" poles or

sections of polar surface unenergized at no load. A dotted

line /J^; may pass through the neutral or non-polar portion

of the armature iron, threaded by all field lines on one side,

while the lines /' d may indicate the diameter of commutation
on which the brushes rest. In such a structure, by chposing

the position and spread of the "dead" poles m relation to

that of the wound or excited polar portions, and adjusting

the magneto-motive force of the initial field relatively to

the turns on the armature and the speed of driving, the ef-

fect of compounding or over-compounding may easily be
obtained. The "dead poles" may be made adjustable in

position so as to vary the effective magneto-motive force of

the armature upon them and various changes in relations of

the parts are conceivable.

In Figs. 2 and 3 an attempt has been made to represent

the magnetic flux under no load and under load respectively.

In Fig. 2 the flux in the air-gap between the excited poles

A A and the armature may be considered as of uniform den-

sity except at the edges, while in Fig. 3 it is, under the same
poles, somewhat diminished toward the diameter of commu-
tation. In Fig. 2 the dead poles are without flux across the

air-gap, while in Fig. 3 the density increases from one edge

to the other in the direction of rotation.

Fig. 4 is from a photograph of the dynamo constructed in

accordance with the principle under discussion. It is muhi-

polar, having four wound poles and four dead poles alternat-

ing in position around the armature. The latter is of stand-

ard iron projection type, being in fact identical in construe-
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tion and dimensions with the armatures used about three

years ago in regular four pole dynamos of the marine type

of the Thomson- Houston Electric company.

The principal data of the armature construction are as

follows:

Diameter over all 17 inches.

Length (laminations) 8 '*

Radial depth of laminations. .. . 4
"

No. of projections . , .87

Width of slots 34 inch.

Depth of slots 75 "

The armature is series drum-wound and has two conduct-

ors in each slot. The commutator has 87 segments. The
new field system was constructed of two rings of cast open

hearth steel having heavy lugs, four in number, projecting

laterally from each ring on one side, and forming the dead

poles when assembled in the machine. Separate castings for

carrying the field coils and constituting the active poles were

made, wound and bolted between the two ring castings of

the field. The arrangement will be understood at 3 glance

from an inspection of Figs, 5 and 6. Fig. 5 is a section of

the field in a plane passing through the dead poles and the

axis of the armature, and FJg. 6 is a similar section through

the active or wound poles. The wound cores have a sec-

tion of $}i inches by eight inches and are of steel. The field

was bored to i y^ inches, thus giving a clearance of one-eighth

inch around the armature. The excited or wound poles covered

each about five inches, the dead poles each S/i' inches,

leaving spaces between wound and dead poles of about i}4

inches. The face of each dead pole is s/z hy eight inches.

The coils on the active poles can be connected in shunt to

the armature terminals with a variable rheostat in the branch,

or separately excited as desired. It was found that for the

purposes of test that the latter arrangement was most satis-

factory, as the exciting current could then be adjusted to any

given value and would remain undisturbed by variations in

the potential difference between the brushes or terminals of

the machine.

Pig. 7 shows the relation of volts at the terminals to vary-

ing exciting current at no load (full line} and at 30 amperes

load (dotted line) mth a speed of Soo revolutions per minute.

It will be noted that the load has caused an increase of volt-

age particularly at the relatively higher excitations. The
normal current of full load for the armature as constructed

and used in the regular multipolar field was 140 amperes,

and it was found that as the load was increased steadily dur-

ing a run, the potential was not only maintained but in-

creased with each increment of load, thus showing an over-

compounding effect. This effect was less marked when the

initial excitation was weak; as when less than three amperes

traversed the field coils. The over-compounding under load

was, of course, still more incre-.ised when the field coils were
connected in shunt to ihe armature. Thus, at a little over

750 revolutions per minute, with an exciting current of four

amperes, the open circuit volts were 84, rising to 104 when
a load of 130 amperes was put on with an increase of the

exciting current to 4.8 amperes.
It was noticed that on any considerable increase of load

being,made, the potential rose in some cases as much as five

or six volts above the point at wtiich it would remain, or

which it would reach after a short interval. Similarly it

was found that the sudden taking off of load caused a tem-
porary fall below the stable voltage under the new or di-
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minished load conditions. This curious effect was traced

to the difference of time between that needed to build up or

cut down the flux in the dead poles, as -compared with that

required to cut down or build up the excited poles, which,

being wound with wire, were naturally more sluggish under

the conditions of us^. Currents would be induced in the

coils imder each change of flux, which change itself would
thereby be rendered more gradual. The dead poles being

unwound could respofid more rapidly. Any increase of

load would of course tend to break down the wound poles

and to increase the flux in the dead or unwound poles, and
the taking off of load would have the opposite effect.

Fig. 8 shows a compounding curve obtained under a

constant excitation of four amperes at a speed of 790 revo-

lutions, the load being varied from o up to more than

thrice the full load. It will be noticed that the potential at

first increases and only breaks down under extremes of

load. The final breaking down is doubtless due to sat-

uration of the forward portions of the dead poles, together

with the armature core projections. Part of the drop was
undoubtedly due to resistance at the brushes, which were
of carbon, and by no means fitted to conduct off such heavy
currents. Taking this drop and the drop over the arma-

ture conductor itself, it is not surprising that at the high

loads the potential should fall off.

A horizontal plotting of the potentials generated in the

armature coils under no load, obtained by the two-brush

method of Dr. S. P. Thompson, is given in Fig. 9, the

relative positions of the wound and '' dead poles" being

marked m dotted lines, and the arrow indicating the direc-

tion of movement of the armature relatively thereto.

Fig. 10 gives the same plotting under a load of 100 am-
peres and accentuates the effect of the armature reaction in
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magnetizing the dead poles. The curves are only approxi-

mate indications, owing to the fact that the number of

points at which readings were taken was less than was de-

sirable, and because in some cases it was difficult to main-

tain all conditions unchanged, particularly with the very

heavy loads.

Figs. II and 12 show a similar plotting for abnormal or

extreme loads. The former shows how completely the

wound pole has been broken down by armature reaction,

and how the unwound poles have now become the chief

working field poles, or rather how the armature winding

itself has furnished the field for its own cutting. A calcula-

tion of the flux density at the forward edge of the unwound
pole shows that the magnetization has risen to saturation.

The other parts of the pole are shown to be still susceptible

of increase of flux, but fheir relation to the armature is far
less favorable for its generation.

The machine described is probably chiefly interesting
from a theoretical aspect. Still it shows clearly that so far

as the effect of the series field on compound wound ma-
chines is concerned, the electrical engineer has other re-

sources at his command giving similar results. It cannot
be doubted also that thedesign of armature and field might
be considerably improved with special regard for the par-
ticular feature of compounding. A feature of the machine
which developed itself when catbon brushes were used was
that even at heavy loads the brushes could be set back from
their maximum position, or true diameter of commutation
in this case, ai^i that the movement was attended with lit-

tle, if any, increase of spark, while the potential steadily
went down. It was thus easily possible to adjust the po-
tential by a backward movement of the brushes in the
space between the unwound and wound poles, while the
slight sparking under the carbon brushes was not increased
thereby. The writer has never noticed this effect in so
pronounced a degree in any other structures, but thinks it

may not be peculiar to this machine.
A further interesting consideration is the effect of dis-

pensing with the wound poles altogether, and either neg-
lecting to employ any reversing or commutating field while
maintaining the brushes near the forward edge of the field

poles which now remain, namely, the unwound poles, or
employing commutating arrangements similar to those
used by Mr. Sayers, that is, returning the leads through
slots in the armature under the strong induction of the
forward edge of the pole as the armature leaves it. In such
a case it would appear from theoretical considerations that
the machine should, if it possessed any permanent mag-
netism, excite itself as a series dynamo entirely without
any winding on the field and solely by the action of the
armature winding itself. This fact was, I believe, first

pointed out by Drs. J. and E. Hopkinson.
In conclusion it may be stated that tests of the machine

used to generate single-phase and three-phase alternating
currents in its armature winding were made by dispensing
with the commutator and substituting rings and connec-
tions common in such cases. The results indicated a sub-
stantially similar e^ct of compounding, but to a less de-
gree, owing, no doubt, to the fact that the phase of the
electromotive-force generated by the wound pole flux
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would not coincide with that due to reaction on the dead
poles, since the position of the poles with relation to anv
portion of the moving wire is difter^nt at the same instant.

Speaker Gully and the Story of the Am-
ber Beads.

The Western Electrician has not the honor of an

exchange Hst acquaintance with the Weekly Dispatch of

London, and so it must rely on the English Electrical Re-

view for the authenticity of the publication of the following

anecdote of the extraordin try magnetism attributed to the

recently elected speaker of the House of Commons. The
Dispatch declares that it heard the doctor liimself relate the

story, which is summarized by the Review in the following

terms:

It seemed that a lady suffered from sleeplessness, so when
she consulted the doctor [the present speaker] he took her
by the hand and very kindly expressed his sympathy; where-
upon she immediately went into a sound sleep, which, how-
ever embarrassing to the doctor, was so refreshing to her
that she begged him to repeat the experiment. Now the
lady lived at a distance, so the worthy doctor
determmed to bridge space in the following way, since he
could not hold the lady's hand every evening. Hebethought
him of the electrical properties of amber, and bouo-ht a

string of amber beads, held them in his hand for some
minutes, and then packed them in a box and sent them to

the lady by post, directing her to take them out and hold
them in her hand. She sent them back with a letter, telling

him that on following his prescription she had enjoyed a
good night's rest. Many times the necklace went backward
and forward, till one day the doctor received a note to this

effect: "Who has been playing tricks with those beads?
On taking them in my hand to-day I went intoconvulsions."
The doctor immediately sent for his secretary, and asked
him, "What did you do with that parcel I gave you the day
before yesterday?" The man colored, and looked uneasy,

but said nothing. On being pressed, however, he acknowl-
edged that, seized with a sudden fit of curiosity, he had
opened the parcel, handled the beads, and then repacked
and posted them.

The fifteenth reunion of the United States Military

Telegraph Corps and Old Time Telegraphers' and Histor-

ical association will be held at the Broadway Central

Hotel, New York, on September nth, 12th and 13th.

An attractive programme is being arranged.
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in fact, the ability of the promoters of the Standard com-

pany to make such a compact was one of the inducements

offered capitalists whose support was soHcited for tlie new

corporation.

In removing Amos J. Curamings from the office of sub-

way commissioner, Mayor Strong did more for the city of

New York than he probably intended, and he did a real

service to Cummings at the same time. The Board of

Electrical Control is an expensive institution—a worthless

body, whose only excuse for existence is that it supplies

jobs for men who have been unable to secure office, but who

have nevertheless considerable political influence. When
Mayor Gilroy announced the appointment of ex-Congress-

man Cummings, just before Mayor Strong assumed con-

trol, much regret was expressed that ihe brilliant New
York journalist should accept such an office, for while he

is a man of remarkable ability, he had no special qualifica-

tion for the position, and it was recognized that the ap-

pointment was in reality in the nature of a pension. His

removal has served to call attention to the fact that this

board, like other bodies of that kind, is a pohtical institu-

tion. We have already called attention to the fact that it

was not needed and for that reason should be abolished;

now the additional argument is presented in the open ac-

knowledgment that it is looked upon as parly spoils.

although their utterances would lead one to believe they

knew of something uf the kind. No; we are convinced that

it is mere prattle, and very silly prattle, too.

Poor old New York ! She would have her contemporaries

continue to consider her young, frisky and enterprising, but

she still clings to old-fashioned ways and appears to be

serenely happy jolting along in horse cars and bu^es. Even

her sister city of Philadelphia has surpassed her and St.

Louis has long been far ahead in transportation facilities

while Boston, Baltimore, Brooklyn and Cleveland have also

left her far behind in this respect. She should take example

after Chicago and equip her present horse car lines with the

trolley system. Probably the best means of securing this

desired improvement is to have New York annexed to some

of its neighboring cities. They have all evinced an appre-

ciation of the advantages of rapid transit and would doubt-

less initiate New York into the benefits to be derived from

such improved service. At the present time New York is

the only city of the first or second class in the United

States depending 10 any considerable extent upon horse car

lines.

Si.'^CE the first announcement of-the plans o£ the Stand-

ard Telephone company very httle has been published

about that concern. Now it is said that negotiations have

been pending for the purchase of a controlling interest in

the Postal Telegraph company. At first it was the intention

to purchase all the stock of the Postal company, but this

scheme has failed, it seems, and now an effort will be made to

secure the control of the corporation. This would place

ihe new comer in a very advantageous position, as the plant

of the Postal company is equaled only by the splendid

equipment of the Long Distance Telephone company". It

is not positively stated whether any arrangement has yet

been completed, but it is known that strenuous efiforts are

being made to form some such connection as that outlined;

The first number of the Ehclrical Journal of San

Francisco is out. This is Geo. P. Low's paper, and its

pending appearance was mentioned in the Western Elec-

trician several weeks ago. It is a monthly, of handsome

appearance, and from the quality of the first issue gives

promise of being an important factor in the electrical ad-

vancement of the Pacific Coast region. The editors—Mr.

Low and Dr. Perrine—are to be congratulated.

It is a curious coincidence that this venture and Supt.

Barrett's semi-monthly for the students of the National

School of Electricity were both projected about the same

time, and that for both the name E/ectriral Journal was

selected. To add to the confusion, the new comers are

strikingly similar in size and external appearance. Mr.

Low appears to have been first in announcing the forth-

coming appearance of an Electrical Journal, but Supt.

Barrett certainly anticipated him in actually placing an

Electrical Journal in the field. Now that both enterprises

have been launched, the situation is somewhat complicated.

For obvious reasons the conductors of the San Francisco

Electrical Journal will not care to have their carefully

edited review confounded with the Electrical Journal oi

Chicago, while the latter, m its turn, will doubtless wish

to be known as a Chicago publication distinctively. To
avoid a constant source of annoyance, therefore, it will be

well for one of the new journals to change its name; or, if

this cannot be agreed upon, let each incorporate a geo-

graphical designation in its title, as the Sah Fi-anc/sco

Electrical Journal and the Chicago Electrical Journal.

Perusal of the annual report of the Westinghouse

company cannot fail to convey the impression that that cor-

poration takes a \ery hopeful view of the situation. This

is not due entirely to the company's .success in patent

litigation during the last year, for if Mr. Westinghouse and

his associates on the board of directors read the signs of the

times rightly •'the demand for electrical apparatus in gen-

eral will be greater during the next 12 months than for any

like period in the past." This is, indeed, an encouraging

prospect and it is not to be wondered that the Westing-

house people should feel jubilant as it finds them prepared

to handle a much larger business than heretofore by reason

of the completion of their new shops. Attention is called

to these improvements as well as to the advances that have

been made in developing the special form of apparatus

with which this company has been identified. The new
factory, it is said, is equipped enlirely with Tesla motors,

and special attention is being devoted to the devtrlopment

of a system for surface and elevated railway lines in which

multiphase motors of this type will be employed. A con-

duit system is also controlled by this company, and the

directors feel that the corporation is to day in much better

position than ever before in its history. As usual the

lighting apparatus department makes a most satisfactory

showing, and the complimentary terms In which the presi-

dent of the World's Fair refers to the execution of the

Westinghouse contract with that great enterprise are evi-

dently pleasing to the management. The financial condi-

tion of the company is gratifying, the report says, and it

must be admitted that the balance sheet affords excellent

grounds for this assertion. Taken altogether, the report

is a very interesting document, and the officers of the com-

pany are to be congratulated upon the exceptionally fine

shovinng that they have made.

So violent has become the abuse heaped upon the street

railway companies of Chicago by the daily papers that very

little attention is paid to their comments by the public. It

has become the practice of these newspapers to set up a cry

of " boodle" just as soon as a petition for a franchise is

presented in the council. It would be hard to find in a Chi-

cago paper an editorial on street railway work which does

not contain some reference to bribery and official corrup-

tion. For instance, in considering the petition for the trol-

ley system on South Clark street, one daily paper said:

Mr. Swift is entirely correct in his belief that the street

railway companies can place their wires underground if*

they wish to ; and they will be glad to do so if they find that

they cannot bribe a way through for the cheaper overhead

abomination.

That is an exceedingly temperate statement considering

the subject under discussion and the newspaper in which it

appeared. Here is a paragraph taken from a morning pa-

per, more in keeping with the general tone of the Chicago

newspapers:

Has it ever occurred to the average elector in a city like

Chicago that the worst boodlers are not the men in the Com-
mon Council, but without exception are our very " best citi-

zens," our most "prominent citizens," our citizens who are

forever prating about their civic patriotism, our citizens

some of whom make donations of a thousandth of one per

cent, on their illicit profits in jimcracks to the public called

works of art? Which is the worse, the poor, ravenous devil

of a dirty alderman, or the smug-faced rascally wretch roll-

ing in riches and increasing his hoard by plundering the

public?

Has it ever occurred to the editors and publishers of

these papers that their duty requires them to lodge informa-

tion with the grand jury if they have in their possession any

proof of official corruption? Otherwise, they should refrain

from indulging in such violent denunciation. It cannot be

possible that these very scrupulous censors of public morals

have been winking at bribery and all the other crimes they

charge so freely against big corporations and city officials,

Another interview has been given to the daily papers of

Chicago by the city electrician upon the subject of extend-

ing the municipal lighting system, in the course of which he

says: "All the city electrician asks is the money, and he

will attend to the rest." Unfortunately for Chicago, this

has been the policy of the department ever since the first

steps were taken in this matter. The city has been supply-

ing plenty of money, and tlie city electrician has been "at- •

tending to" its distribution, but it must be confessed that

the result of this arrangement is not such as to encourage a

continuation of the plan. Would it not be well for the

present administration to inquire into this matter more thor-

oughly than its predecessors have? There is no disposition

to accuse Supt. Barrett of having misappropriated

funds of the department, but until he has satisfactorily dem-

onstrated his ability to fulfill the promises he made when he

induced the city to engage in the present undertaking, his

views are not entitled lo consideration. He has never suc-

cessfiUly controverted the charges made at Cape May; he

has never disproved the figures presented on that occasion;

he has never been able lo explain the process of reasoning

by which he arrived at the conclusion that the city lights

were being furnished at $73 per lamp per year. Until he

clears up all of these matters and explains fully his state-

ments he cannot expect to regain the confidence of the

electrical fraternity, and he cannot hope long to retain the

confidence of the community. There is not a central station

company in the country that would accept such an explana-

tion from its managers as that presented by Supt. Barrett

regarding the city plant. There is not a business house

in the city of Chicago that would permit its managers to go

on for years spending mcney without accounting for it. At

Cape May Supt. Barrett said: "I do not advocate the ab-

sorption of a commercial business by any municipality."

Again he said: "I do not claim that I can light a lamp

any cheaper than anybody else." But in Chicago the -city

electrician tells the reporters of the daily papers that he can

furnish light for commercial as well as municipal purposes

much cheaper than private concerns, and he therefore advo-

cates the extension of the present system so as to provide

for commercial lighting. The only explanation that can be

given for the present movement is that suggested by Mr.

De Camp at the Cape May convention, when, comment-

ing upon the facts presented in Mr. Francisco's able and .

comprehensive paper, he said: "It is known lo every man
on the floor of this convention who is engaged in the busi-

ness of electric lighting that municipal ownership of electric

light plants has its origin among a few politicians who wish

to add another plum to the public pudding." There has

been nothing in the history of the Chicago municipal light-

ing movement to disprove this statement. On the con-

trary, the entire policy of the department tends to confirm
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Substitution of Electricity for Steam in

Railway Practice.'

By Dr. Lol'IS Dlncan.

In an address delivered before this institute in June, 1S92,
Frank J. Sprague spoke of the coming development of elec-

tricit)- as applied to r^Iways, and outlined his views as to the
direction of this development. In the last three years great
extensions have been made in electrical transportation, and
it seems well to review briefly the amount ol these extensions
and their direction. In this paper I shall consider electric

traction as it stands at present, not the possibilities of the
future.

In the last seven years electricity has largely taken the
place of horses for tramway work, and it is now beginning
to replace cables, although the latter have been recently in-

stalled at great expense. At first the lines were confined to
the limits of towns and cities, but they have been extended
first into the suburbs, and then to neighboring towns, and
the extensions have brought them in competition with the
steam roads. The reports of the earnings of the railroad
companies m the United States show that, alter paying fixed
charges, only a small amount of the net profit remains to
be applied to dividends on the stock. Any general decrease
in the earnings, even if it is only a small percentage of the
total amount, will wipe out the narrow margin that is now
applied to dividends, and the absorption by the electric lines

of the local travel formerly conducted by the steam lines
promises to do this. At first the managers of the larger
steam roads ignored ihe growth of their electrical rivals, but
the time has come when they can no longer ignore the de-
crease in the receipts from their local passenger travel, and
they are beginning to face the difficHlty and to carefully study
the situation. In this paper I wiU briefly take up the fol

lowing questions:

First—Given a railroad system at present operated by
steam, will it pay to change entirely to electricity, or to make
a partial substitution, and how should the change be made?
Second— If entirely new lines are to be built, is it likely

that it will pay to equip them electrically, and how should
they be equipped?
Third—I will describe the equipment of the B. & O. tun-

nel plant and draw from It what morals I can.

In order that it should pay a railroad to make a change in

its motive power, the effect of the change must be either to
increase the receipts or decrease the expenses by an amount
equal to the interest on the cost of the change. That Is,

there should theoretically be such a gain; practically, the

amount should be greater in order to justify the change, to

take Into account those elements not capable of exact cal-

culation, and also the fact that an increase in the fixed

charges of a road is a more serious matter than the mere
amount of it, for although the average for anumber of years
might show a gain by the substitution of electricity, in a bad
year the increased fixed charge might cause difficulty.

There are two very distinct sides to the question of trans-

portation, the passenger side and the freight side, and their

requirements lor good service are very different. First,

taking up the question of passenger travel, the receipts of a
road are increased by running trains at short intervals and at

high speeds, and this is a condition peculiarly favorable to

electricity. On an electric line short trains, equally distrib-

uted over the track, give a greater station efficiency, and the
lowest cost of equipment of both station and line. The cost

of train service is somewhat greater, but is compensated by
the saving in the other items.

The cost ofhaulinga given number of passengers between
given points by steam is greatly increased when the number
of trains is increased. The efficiency is less, and the cost of
equipment and of train service is greater. Wellington states

that doubling the number of engines for a given traffic, in-

creases the cost of transportation about 50 per cent.

On the other hand, if we take up the question of freight

traffic the conditions of greatest economy are reached when
trains of a maximum weight are hauled by a single locomo-
tive. The tendency in late years has been in the direction

of increasing the size of the locomotive, the capacity of the

cars and the length of the trains. These changes have
necessitated more solid and expensive roadbeds, heavier

rails and general strengthening of bridges. The outlay

has been enormous, but the decreased cost per ton mile

for freight transportation has shown the wisdom of the

change. C)n one of the larger roads, which publishes

careful yearly statistics, I find that the cost of trans-

portation per ton mile in 1870 was 1.15 cents and in

1890 .56 ceni; on another road it was 1.9 cents In

1864 and .447 cent in 1S93. T^^ number of tons per

train mile on the first road in 1S70 wds 103, wliile in 1S90 it

was 226. In attempting to carry on traffic of this kind by
electrical locomotives operated from a central station, we
find that we are at a great disadvantage because of the ir-

regular service necessiiated by the freight traffic and the

unequal distribution of the load :ilong the line. Suppose,
for instance, that there were two stations supplying the line

and that the traffic was uniformly distributed along it, then

the capacity of each station would be one-half of the total

required capacity. Suppose, however, that the entire traffic

was concentrated in one train, then each station would have

to have a capacity equal to the total power required for

hauling the entire trafiic, as the train would be first supplied

from one station and then from the other. The line also

would have to have a capacity suitable for handling the

total traffic. If a number of heavy trains were used and the

traffic was irregular and liable to be congested at one point,

as in the case of freight service, then again the capacity of

the stations would have to be greater than that required to

supply one-half of the normal traffic. If we were to de-

cide to transmit the current to a longer distance and to sup-

ply all the track from one station, using transformer devices

along the line, then the capacity of the station itself would
only be that required for the normal traffic of the line, but

the transformer devices would have to be sufficient to handle

the maximum traffic of the section which they supplied and

would have to be given a capacity greatly in excess of their

I. Inaugural address delivered at the general meeting; of the

American Institute of Electrical Engineers, Niagara Falls, June 25,

1895.

average load in order tn supply this energy. We must dis-
tinctly bear in mind iu considering the applicarion of elec-
tricity to steam roads that any departure from a uniform
distribution of load along the line wall increase both the cost
of equipment and the cost of operation.

In looking over the reports of tlie same road from which
I have given freight statistics, I find that in 1870 the re-
ceipts per passenger mile .were 2.09 cents while the expenses
were .59 cent. In 1S90 the receipts were 1.9 cents while
the expenses were 1.47 cents. During this period the pas-
sengers per train mile have decreased from 79 to 59. Com-
paring these figures with those given for freight transporta-
tion, we find that the two types of traftic have gone in oppo-
site directions in the period which we have been considering.
The amount of freight transported per train mile has more
than doubled and the expense has decreased more than one-
half. The passengers per train mile, on the other hand,
have decreased and the expenses have changed only a slight
amount, notwithstanding the greater economies that have
been put in force in the interval. Passenger traffic has come
in the direction in which electricity is the most economical
for transportation; freight traffic, on the other hand, has gone
in the direction where electricity becomes most costly.^ It

might be argued that some new scheme for freight transpor-
tationby electricity might be used, but it would be difficult

to devise any system more economical than thatatpresent in

use, and the great amount of through traffic on freight lines

precludes the possibility of devising any system which differs

radically from that at present in use. For instance, taking
the figures from the rfcords of the Pennsylvania railroad
for 1S93, ^ ^^^ '^^^^t the freight mileage of foreign cars on
the lines of the Pennsylvania road east of Pittsburg is in

round numbers 370,000.000, while the freight mileage of
home cars is 436,000,000, making almost 46 per cent, of the
total mileage made liy foreign cars. It would seem, then,
impossible to change the present system of freight traffic

witliout disorganizing the service and decreasing the freight

revenue of the road. The importance of freight traffic is

shown by the fact that the earnings from freight on all the
roads in the United States Is between tw^o and one-half
and three times as great as that for passenger traffic.

The New York Central Railroad company in 1892 received
from freight traffic $26,000,000 and from passenger traffic

$13,000,000. On the lines of the Pennsylvania railroad

east of Pittsburg, the I'relght receipts were $47,000,000, as
against $17,000,000 for passenger receipts.

Suppose, then, the question comes up before the mana-
gers of a road whether they are to equip their lines to be
operated entirely by electricity. It seems to me, as matters
now stand, it will not pay trunk lines to change the method
of operation for freight traffic, and the question to be con-
sidered would be ifie operating of the lines partly by steam
and partly by electricity. Let us consider if it is possible

to run the passenger service wholly or partly by electricity.

Considering a two-track road doing a through, as well as a
local business, I think we can decide that unless the case be
an exceptional one, it will not pay to equip the main line

electrically. It is necessary that the through express serv-

ice be continued, and that the freight service be continued,
and an attempt to operate the local trains with the through
trains could not be successful if there was any considerable
amount of through traffic. With a four-track road ihe condi-
tion of affairs is somewhat different. If the road operates be-
tween cities acting as terminal points for all passenger
traffic, as with some of the lines between Boston and New
York, then by equipping all four tracks it would be possible

to, run express service at short intervals on two of the

tracks, and on the other two tracks to run freight and local

trains. At present it would not.pay to use electric locomo-
tives operated from a central station for the freight serv-

ice, but the local service could be operated electrically,

and as thespeed of the local trains would be approximately
equal to that of the freight, there need be no serious inter-

ference with the traffic. We would then have express pas-
senger service working under favorable conditions, that is,

with a number of trains evenly distributed; a local service

operated under similar favorable conditions, and with no in-

teriuptlon to the freight traffic. If the road, however, is to

transport a considerable number of foreign cars, as, for ex-

ample, the New York Central or the Pennsylvania rail-

road, then the condition of affairs for express service would
not be so favorable, and the question of the equipment of
the tracks for express service would have to be carefully

considered. As far as the branch lines go, whether it

would pay to partially 01 wholly substitute electricity for

steam depends upon the local conditions. A long branch,
with a small amount of local traffic, would not pay to

equip, but on a short branch with considerable passenger
traffic and comparatively little freight traffic, such equip-
ment would pay. I find that in 1S92 the total number of
through passengers carried by the New York Central road
was 234,650, while the number of local passengers was 21,-

978,979, It will be seen that the through traffic is but a
small percentage of the total number of passengers, and
that the question of preserving the local traffic is of great
importance. Now, the greater part of this local traffic

will, in the next few years, be taken by the electric roads
paralleling the steam road unless some effort is made
either to control the electric roads or to give an equally
good service between adlacent towns. This latter is pos-
sible, using the ordinary steam tracks, only when the dis-

tances between towns are small and the amount of freight

or through traffic is also small.

There are certain kinds of local traffic which the steam
roads must, to a large extent, lose, and which, in the nature
of things, they cannot regain. In large cities having a

considerable suburban traffic the troUev roads, forming, as

they, do a network of lines within the city, and extending in

every direction into the suburbs, offer advantages with
which the steam roads cannot compete. In Philadelphia
one of the large steam lines lost so much traffic that it has

attempted to regain it by reducing prices and increasing

the number of trains. In this effort it has partly succeeded,

but at the cost of greater expense and decreased receipts.

To counterbalance this loss at central points railroads may
hope, by the introduction of electricity, to increase their

earnings along the lines and on their branches.

As to the nature of the equipment that will be required,it
would depend on the work to be done and the branch that
is to be equipped. In some cases it might be well to use sin-
gle elec rlccars running on the steam tracks between towns
and on the local tram lines in the towns. As the speed
would be very different in the town and on the railroad line,
and as the voltage could also be different, it would be wel'l
in this case to use a number of motors on the car, and to use
a series parallel controller, the motors being in series for
the town tralTic. For instance, suppose we wish to run at
a maximum speed of forty miles per hour between two
towns, and it is economical to use 1,000 volts on the line, we
could use two motors on the car, run them in parallel on
the main line at a speed of forty miles an hour, while in
town, with a voltage of 500 we could run them in series at
a speed of 10 miles per hour. lean hardly imagine a case
where the three-wire system could be economically used for
such service on the steam hues.

The condition of affairs in electric transportation is at
present curious. The trolley companies, by extendingtheir
lines, are working from tramway transportation to through
transportation. They are attacking the problem by de-
velopment from small motors to larger ones. The railroad
companies, starting with the large units, are coming down
in the direction of the present trolley systems, as in the case
of the Nantasket Beach road of the New York, New Haven
& Hartford company. Perhaps in the future they will
meet and some standard electrical system will be adopted
for the present steam road. I think, then, that in the
case taken up, the policy of the road will be to equip those
branches for which the conditions are favorable with a
trolley, run comparatively large motor cars capable of
drawing one or two ordinary passenger of freight cars as
trailers, using the present steam service for their freight
traffic when necessary. This will allow the necessary
through travel, will give the required local service between
towns, and will not interfere with the freight traffic.

As for the systems to be used for such services, I be-
lieve that at the present moment the continuous current
overhead trolley system is the only one that can be selected
with a certainty of successful operation. It gives a mini-
mum complication in the way of conveying the current to
the cars, it allows a considerable range of speed with a
comparatively high efficiency, and our experience with it is

such that successful operation could be at once guaranteed.
By using different voltages in the towns and on the line,

both high and low speeds can be obtained. If the line to
be operated is to be very long, it might be best to use
rotary transformers at different sub-stations along it, the
hne being supplied by continuous currents from the sub-
stations. In fact, the three systems that are at present
possible are: First, the ordinary direct current system;
second, a system in which direct currents are used on the
line and rotary transformers supplied by alternating cur-
rents are placed along it, and third, a two or three-phase
system supplying rotary field motors on the cars. In the
latter case, it would be well to employ different periods in
the towns and on the lines.

The second case which I wish to consider is that of roads
built for an entirely new electrical equipment, such, for m-
stance, as the elevated roads in Chicago, and the under-
gromid rapid transit road in New York, or the proposed
Washington-Baltimore Boulevard line. In most of these
cases the traffic is almost entirely a passenger traffic, and
the conditions are especially favorable for the operation of
electricity. Taking first the case of the New York under-
ground road, there will probably be required about 150
trains for local service, each train having five ordinary cars
and a motor car. For the express service there would be
about 25 trains of, say, four ordinary cars with a motor car.

For this, it would probably be best to use the direct cur-
rent three-wire system, one of the cars on the train being
equipped with motors and acting as a locomotive. With
four motors on a car the system would be efficient at all

practical speeds, and if desired, a large part of the energy
could be thrown back on the line when the cars are being
stopped. In the case of the local trains a simple calculation
will show that a very small part of the total energy ex-
pended is used in overcoming the track resistance, while a
very considerable part is employed in accelerating the
train and afterward wasted by braking. I have calculated
the amount of energy which C3n be practically saved under
the conditions of local and express traffic on the New York
underground road, and find that witn motors of ordinary
efficiency about 45 per cent, can be returned. If storage
batteries are used in connection with the central stations,
the batteries being located along the line, a uniform load
can be thrown on the stations, and their capacity may be
reduced to almost one-half as compared with a system in

which the energy is not returned, thus greatly decreased
both the expense of installation and of operation. As it is

possible at present to obtain batteries with a rapid dis-

charge rate at very reasonable prices and with a guarantee
for repairs that place them well within the limit of commer-
cial calculations, a system of this kind offers some advan-
tages over any other system that could be applied to the
operation of the underground road. An alternating cur-

rent would hardly be economical for this work, as it pre-
cludes the possibility of returning the energy to the line,

and as the variable speed required makes it uneconomical
as compared with the direct current system using, say, four
motors with series parallel control. In the case above
cited, shunt motors would be used, and it would be possible
to get a contact with the line that could not under any
circumstances be broken. The case of the elevated roads
is very similar to the one I have cited, except that in existing
structures shorter trains would be used, and the cost ofequip-
ment for a given number of cars would be somewhat greater.

Baltimore has been the pioneer in almost every branch of
transportation. In ocean service, the record of the Balti-

more clipper is a tradition of our maritime supremacy.
The Baltimore & Ohio railroad was the pioneer steam road.

An electric road from Baltimore to Hampden, built in 18S5,
gives us a right to boast of our pioneer work in electrical

tramways. The immer^se locomotive for the Baltimore Belt
line tunnel is tne first instance of the direct displacement of
steam by electricity, and the line over which it is to be oper-
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ated is the first through steam line to be equipped electric-

ally. The Baltimore & Columbia Railway company owns

in Washington the Eckington and Soldiers' Home railroad

the Belt Line railroads and has franchises for extensive addi-

tions to their present mileage. In Baltimore they are con-

structing a road in the city and beyond it to EUicott Ciiy,

and they have also purchased a steam line running from

Baltimore to Catonsville. They have rights of way from

the terminus of their Baltimore lines to tlie lines they ovni

and are preparing to build in the District of Columbia. The
problem offered is not a simple one, but it is one of the

most attractive that can be presented to electrical engineers.

Speeds of 6o"miles per hour are to be used for the cars out-

side of the city limits, and within the city limits ordinary

speed is to be employed. In the District of Columbia over-

head trolley lines are not allowed and some type of conduit

will have to be employed. In fact there is presented almost

every problem which mubt be solved if electricity is to dis-

place steam in the future with the same rapidity that it has

done in the past. Many high speed electric roads have been

projected, a number of them occupying considerablj space

in the newspapers, but I think this road will be the first to

solve the detailed problem of interurban rapid transit.

The last subject which I wish to take up is the electric

plant for the Belt line tunnel of the B. & O. railroad.

In this case there is no question of economy in the employ-

ment of the electrical locomotives, as the plant adds consid-

erably to the cost of operating the road. The Belt Line tun-

nel runs beneath the city of Baltimore for a distance of i }4

miles, then to the outskirts of town through open cuts and

short tunnels. There is a grade of .8 of i per cent, over

almost the entire length of the tunnel proper, while one-

half mile beyond it there is a grade of i}4 per cent. Being

in the middle of town it would have been difficult to have

provided a satisfactory veniilatingplant, even supposing that

ventilating plants had been successful in other localities,

which is not the case. The managers of the B. & O. Rail-

road company wished to provide a satisfactory service, and

considered a number of plans for drawing their trains

through the tunnel uithout the annoyance due to smoke and

gases. After careful consideration they concluded that elec-

tricity was the most satisfactory means to accomplish this,

and the General Electric company was confident enough of

its ability to successfully equip the road to make a contract

with the B. & 0. company to haul its trains over the Belt

Line, the contract being dependent upon the successful oper-

ation of the plant. The total length of the line equipped is

about three miles, the extension beyond the tunnel being for

the purpose of assisting the freight locomotives to haul their

trains up the i }'2 per cent, grade on the line, beyond the tun-

nel. There are to be three locomotives and it is calculated

that the traffic can ordinarily be handled by two of them.

The steam engines are not to be taken off the train, but hauled

through the tunnel by the electric locomotive which switches

off at the terminus of the line. To operate these machines,

a station has been erected ivhich contains 3.000 horse power
of electric generators, and an overhead line has been equipped

to transmit the current to the locomotives. With respect

„ to the station itself, there is little that is novel. There are

four 750 horse power Allis-Corliss engines directly coupkd
to generators of the same capacity, the generators having a

voltage of 600 at no load and 700 at full load. The founda-

tions have been partly erected for a fifth unit in case it is

found necessary- The building also contains a lighting

plant having a capacity for 400 arc lights and 4,000 1 6 candle

power incandescent lights. Provision has also been made
for an extension to this lighting plant when the stations for

the Belt Line are erected. There are two incandescent ma-
chines and one of them will be used to supply the 1,000 32
candle power lamps which have been installed in the tunnel.

<» Perhaps the most novel feature of the plant is the overhead

structure that is employed. The conditions to be met were

peculiarly difficult, and the ordinary underrunning trolley

was considered impracticable. The tunnel is very low in

places and the management of the road decided that the

conductors could not be placed over the cars, but should be

placed in the middle of the tunnel between the tracks. Out-

side of the tunnel the conductor is still between the tracks,

but is elevated to a height of 22 feet, while inside of the tun-

nel it is only 17 leet from the top of the rail. The conductor

consists of an iron trough made of two Z-bars riveted to a

cover plate 12 inches wide, leaving a slot one inch wide be-

tween the Z-bars. In the tunnel this trough is supported

from transverse channel bars secured to expansion bolts,

which are fastened in the top of the tunnel. There is a

double insulation, one porcelain insulator being between the

trough-and the channel bars, and another between the chan-

nel bars and the expansion bolt. Outside the tunnel the

trough is supported as follows: At distances of 150 feet light

iron columns with cross trusses are erected, and between
these trusses are hung catenaries supplied with a number of

suspension bolts. Transverse channels similar to those

used in the tunnel are fastened'to these bolls, and the trough

is fastened to the channels. The Z-bars are made in lengths

of 30 feet, the opposite bars breaking the joints with one an-

other, the lengths being riveted together and then bonded
with Chicago rail bonds. Suspended on the same trans-

verse beams as the trough are three copper cables of 1,000,-

000 circular mils area which serve as feed wires and which
are connected at intervals with the- trough, there being, of

course, one trough for each track. For the return circuit

the tracks are bonded as in ordinary railroad work, there

being cross bonds and at intervals connections with a cop-

per cable of 1,000,000 circular mils area carried in a wooden
trough between the tracks. The contact arrangement that

is to be used consists of a brass shoe traveling in the trough

and connected with the locomotive by a flexible saw-buck
arrangement which has a very considerable range in every

direction. The current is transmitted to the motors by a

copper cable, and in case of the shoe sticking in the trough,

a safety pin is arranged to break with any desired strain.

Where switches are used there is a tongue worked by the

lever which operates the track switch, and which serves to

durect the shoes. This structure, although exceedingly mas-
sive and expensive, promises to give an excellent contact at

all times, and it requires no care from the motonnan.
The locomotives are the most massive in the history of

either steam or electrical transportation, and the weight,
which amounts to 95 tons, is on eight driving wheels, so that

the full tractive power of the locomotive will be developed.

On each axle there is sleeved a six-pole mo tor, there being con-

siderable play between the axle and the sleeve, which latter

is spring supported from the frame. In this way any heavy
blow due to irregularities in the track is taken through the

springs and the wear both of the track and locomotives is

reduced. On the armature shaft are projecting arms which
move between lugs cast on the wheels, thus allowing the
necessary relative motion between the axle and armature.
The situation in th.r Baltimore Belt Line plant is this:

The station is completed and is being operated daily. One
of the locomotives is on the ground set up and ready to

run, and the overhead work is finished with the exception
of a short length which was interfered with by a temporary
bridge over a cut. The latter has been removed, and the

plant should be ready to run this week.
If this equipment proves successful it -will open a limited

but important field for the introduction of large electric

Fourth It will pay all the larger roads either to equip a
number of their branch lines electrically or to control com-
peting electric lines.

Fifth—In order to remain on a dividend-paying basis it is

imperative that most of the two-track lines either build ad-
ditional tracks or control the electric railroads that parallel

them.
Sixth—Believing that ultimately all of the traffic will be

done by electricity, it is imperative that the managers of
steam roads keep constantly in touch with electrical prog-
ress.

BRYANT MARINE SWITCH.

locomotives. There are in the United States a number of

tunnels whose operation is anything but satisfactory at

present, which can be equipped as the Baltimore tunnel is

equipped. Several of them have the additional advantage
that they are near the switching yards of the roads, and the

same plant could be used for hauling trains through the tun-

nels and for switching, and not only would the economy of
the station be increased, but the substitution of electric for

steam switching engines would result in a very considerable

saving.

This is the last of the subjects that I proposed to con-
sider. In this paper I have not indulged in prophecy, nor
have I imagined any apparatus or equipment which cannot
be bought to-day in the open market. But to me it seems
that the present is a crisis in the history of railroading. Up
to the present the steam roads have ignored the competi-
tion of electric roads, or they have fought them. To-day
they cannot afford to do either. In a few years electric

roads will have absorbed practically all of the local traffic

and will begin to cut into through transportation- The

Marine Lighting Plant on the Bay State.

The accompanying engraving represents the electric light-

ing plant on the new steamer Bay State of the Boston and

Portland line, recently installed by the Belknap Motor com-

pany of Portland, Maine. This equipment is duplicated

on the steamer Portland of the same line and also on the

steamship St. Croix now being built for the International

Steamship company.

The engines used are the Ideal. The dynamos are

multipolar slow-speed machines of 400 lights capacity

each, but either machine will carry the entire load, amount-

ing to 540 lights. It has become a general practice to

use duplicate plants for marine work, so that in case an

accident should happen to either engine or dynamo, the

duplicate machine can do the work. This plant does

credit to the Belknap company and has secured for it the

installation of the two other ship lighting plants men-

tioned.

The wiring was done under the direction of Elmer E.

Emmons, one of the most expert workmen in this line

in the New England states. Eight main circuits, controlled

at the switchboard in the dynamo room, lead to sixteen

different distributing boxes, located in different parts of

the boat. These distributing boxes have glass fronts se-

cured with lock and key and are under the control of the

steward of the boat.

The fixtures are of the latest design, with opalescent

globes and shades. The dining saloon is fitted with

ground glass globes, which gives this part of the boat a

very cheery and pleasing effect. The freight deck is sup-

plied with guarded fixtures. The boat at night presents a

brilhant spectacle, being a veritable floating palace and

surpassing in its appointments anything that can be found

in eastern waters, the Sound Hues only excepted.

Bryant Marine Switch.

The two American steamships, the St. Louis and the St.

Paul, recently built by Cramp &: Sons of Philadelphia, were

MARIXE LIGHTING PLANT ON THE BAY STATE.

Steam roads cannot afford this and their only safety is to

make of electricity an ally instead of an enemy, and this be-

fore it is too late. The conclusions that I finally reach are

these:

First—The tendency of passenger transportation on the

steam lines has been in the direction of the greatest elec-

trical economy, while the tendency of the freight transporta-

tion has been in the direction of the least electrical econ-

omy.
Second— It will not pay any through line with considerable

traffic, having two tracks, to equip the main tracks elec-

trically.

Third—With four-track roads it will pay to equip all of

the tracks electrically, unless a considerable portion' of the

business is through passenger traffic.

equipped with black china switches and a new marine

switch furnished by the Bryant Electric company. The
Bryant marine switch, which is herewith illustrated, has a

metal box with openings for the wires, protected by bush-

ings of porcelain or hard rubber. In the interior is a Paiste

switch, mounted on a porcelain base. This switch is with-

out doubt admirably fitted for cerjain classes of marine

work, and may be of service in other places as well. Thos.

G. Grier and Edward R. Grier, the western representatives

of the company, will be prepared to ship these switches

from the Bryant Electric company's western office. The
switch is made for 10 amperes capacity.
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Chicago Council Votes for Down-town
Trolleys.

By a vote of 61 10 6 the Chicago City Council decided on

Monday to grant a franchise to the Chicago City Railway

company, pemiitting it to erect a double-track overhead

trolley line in Clark street, from Washington to Twenty-

second street. This is mainly in the down-town district/

and an unsuccessfol efibrt was made to prevent the road

from going north of Van Buren street. The only change

from the company's ordinance, however, was that it should

change the trolley into the undergronnd system when prac-

ticable.

The new routes given the company by the ordinances are

as follows

:

In Forty-seventh street, connecting with the tracks of the

company west to Archer avenue; in Kedzie avenue, from

Thirty-eighth to Sixty-third streets; in Archer avenue, from

the tracks of the company west to Fifty-first street; in

Western avenue, from Archer avenue to Seventy-first street;

in Sixty-ninth street, from the tracks of the company west

to Western avenue; in Twenty-ninth street, Irom Butler to

Wallace; in Thirty-eighth street, from the present terminus

west to Central Park avenue; in Fifty-ninth street, from

State to Western avenue; in Forty-seventh street, from the

Illinois Central to Cottage Grove avenue.

The following horse car lines are to be operated by elec-

tricity :

Archer avenue, from the river to State street; Clark street,

from Washington to Twenty-second street, west to Went-
worth avenue and south in Wentworth avenue; UUman
street; Halsted street, from O'Neill to Areher avenue:

Twenty-second street, from Indiana avenue to the river;

Dearborn street; Thirty-fifth street, from State >:treet to

Cottage Grove avenue.

Aldermen Mann and Kent protested against a franchise

being given the company to extend its Forty-seventh street

line to the Illinois Central tracks. They said they had

heard that a majority of the property owners had not signed

the petition. They said that they had also heard that some

of the signatures of the petition had been forged. The

council was asked to refer the ordinance back to the com-

mittee, that these charges might be investigated, but Alder-

man Hepburn told the council that the petition showed an

excess of 405 feet, and the ordinance was passed.

Demand for Elevated Electric Roads in

Chicago.
[From the CJiicago Evening Journal.']

If Chicago wants surface electric lines in down-town

streets it can have the best kind instead of the worst. It is

only a matter ol demanding it. It is too much to hope

that the city can secure any share of the profits from such

an enterprise, but Mayor Swift can, and we doubt not will,

refuse to admit the cheaper and more dangerous system

merely that the street car company may make money at the

expense of lives and property.

But the mayor should go one step farther, as he seems

inclined to do, and realize once for all that the era for sur-

face rapid transit in Chicago has long since passed, and that

the electric grade crossing must go just as surely as the rail-

road grade crossing. One is fully as productive of fatalities

as the other.

Elevate the electric lines, Mr. Mayor. Nothing else can

be just to the people. Nothing else can ever give Chicago

rapid transit with safety for hfe and limb.

Autopsicution Suggested Instead of
Electrocution.

[From the Rochester Fost-Exprcss.'\

At ii;2i the electric current was turned on and the mur-

derer, Buchanan, received the full force of 1,740 volts for

four seconds and then 400 volts for 30 seconds. He was

examined hastily by the physicians. There was the usual

gasping; but there was also a faint pulsation of the heart

;

and the current was turned on again at ii:iz]i at full force

for 23 seconds. Buchanan was then pronout.ced dead, and

the autopsy began at 11:30, or nine minutes after the first

shock was administered. The physicians present unite in

declaring that the murderer was killed instantly by the first

shock. It is now the opinion of the best authorities on

electricity that such a shock as the murderer received may

not mean death absolutely, but suspended animation. The
case of Grover in this city is a clear illustration. He re-

ceived a heavier current than Buchanan; he was appar-

ently dead for nearly an hour; and he was resuscitated after

persistent and carefully conducted effort. Buchanan was

on the dissecting table within 10 minutes, and naturally

the doctors prefer to think electricity killed him. No man
with any respect for facts will deny that he is dead now,

though probably he wgs not dead after the first shock and

posRibly he was not dead after the second, ^^'hen the new
laiv went into operation there was some discussion as to

the proper term to apply to death in the chair, and it was

finally called " electrocution." As there is every reason to

suppose that it is not electrocution at all, we propose a

change. Let it be called "autopsicution."

On July 1st the Detroit Citizens' Street Railway com-

pany filed a $7,000,000 blanket mortgage, covering its

property, to the New York Security & Investment com-

pany. It is what is called a consolidated mortgage, and is

made to cover all the company's indebtedness and for the

continuance of its work of equipping the lines with elec-

tricity.

Westinghouse Annual Report.
Following is the annual report for the year ended March

31, 1895, of the Westinghouse Electric & Manufacturing

company, dated July 2d, and signed by George Westing-

house, Jr., president:

The all-important feature of the year's business has been
the creation of a magnificent workshop, having unequaled
facilities for the carrying on of the business in which your
company is engaged, and the concentration therein of the

manufacturing operations formerly conducted under great
difticully in three \videly separated works, with material
stored in numerous warehouses.

These new works, located at East Pittsburg, about 12

miles east of Pittsburg, are extensive and exceptionally com-
plete in every detail necessary to the production of the best

class of apparatus at the lowest possible cost, and will thus

insure to your company many advantages. These new works
were erected during a period of exceptionally low prices for

labor and material, and under other favorable circumstances,

so that the cost shown in the accompanying balance sheet is

greatly below earlier or present prices for like work.
As was to be expected, such extensive building operations

and the removal of materials from the old to the new works
reduced the output for the year to about three-quarters of
what it would have been without the interruption and extra

work entailed.

The annual meeting of the stockholders of the company
was adjourned at the regular date, May 15th, to July 17th,

as the transfer from the old to the new works had not at the

earlier day been fully effected, it having proved far more dif-

ficult and compHcated than your directors had anticipated.

They are glad to be able to announce that it is now com-
pleted, with results which promise to be most satisfactory in

the immediate future of the company. It was the desire of

the board that at the annual meeting every opportunity be

afforded the stockholders to see for themselves what had been
accomplished, and so form their own opinions of the efficiency

of the plant and the value of the property. This was not

possible in May; it is possible now. The directors there-

fore earnestly invite all holders of the company's stock who
may be able and desire so to do, to attend in person the

annual meeting on July 17th at Pittsburg, where special

railway and other arrangements will be made. Meanwhile,
the directors feel justified in saying that the works are as

nearly perfect as they could now be made, and are now
operating to the entire satisfaction of those in charge, and
that the production has already been increased to a point

where the demands of all customers can be promptly met,

and there now seems to be no reason why your company
should not in the near future be as large a producer of elec-

trical machinery as there is in the country.

In anticipation of the increased facihties which your com-
pany would have in its new shops, a large amount of time

and energy were put into the development of new and bet-

ter forms of apparatus for the trade, and this extra work,
together with that incident to the preparation necessary to

occupy the new quarters, increased the general and extra

expenses to a figure somewhat above that of the year ending

March 31, 1S94.

So far as ascertained there was expended directly in re-

moving the machinery and material $90,499.54, after de-

ducting which from the earnings from business and other

sources, there is left a net profit of $711,909.68.

This, also, it must be borne in mind, was the outcome of

a business year during which, for reasons already stated,

your company was working under conditions as to output,

which, in the opinion of your directors, were so unfavor-

able that the net results scarcely represent half of what
might reasonably have been expected under ordinary circum-

stances.

LIGHT AND I'OWER PROPERTIES.

Vour company has for the last six years been interested

in two important light and power properties, namely, the

United Electric Light & Power company of New York and
the Brush Electric company, Baltimore, Md. During the

last year both of these companies, with the assistance of

your company, have carried through financial plans which

have put them on a prosperous business basis, and have

given a large increase to the value of their securities held by
your company.
The United Electric Light & Power company, under the

plan referred to, has acquired almost all of the stock of the

Brush Illuminating company and of the United States Illu-

minating company, both of New York city, and is now
completing and will soon have in operation one of the most

comprehensive light and power stations in the United

States. It has contracted with your company for 10 com-

plete electrical outfits of 1,000 horse power each, and for

all the converters and other needed apparatus, half of these

outfits having been used for the World's Fair lighting. On
the completion of the contract your company will have in

securities of the United company: First mortgage bonds,

$913,000; preferred stock, $550,400; common stock, $411,-

700; having already received of the amount, under the terms

of the reorganization, for material, unsecured notes, claims,

and for a cash subscription of $200,000, first mortgage bonds,

$548,000; preferred stock, $187,500; common stock, $411,-
• 700. From its old stations this company is now doing a

business of about $800,000 per annum, which should be more

than doubled by the revenue from the output of the new sta-

tion, giving it a net revenue sufficient to pay interest on its

bonds and dividends on all ot its stocks, there now being a de-

mand for light and power sufficient to absorb the entire ca-

pacities of the stations of all existing companies.

In the reorganization of the Brush Electric company of

Baltimore, Md., your company subscribed for $40,000 first

mortgage 5 per cent, bonds and took in payment for ma-

chinery $170,000 first mortgage 5 per cent, bonds, making

your company's total holding $210,000 first mortgage 5 per

cent, bonds. Your company also was the owner and now
holds 5,060 ($100) shares of the common stock out of a

total of 7.292 shares outstanding.

The station of the Baltimore Brush company is new and

is one of the finest to be found in the country. It has three

of the World's Fair 1,000 horse power engines and genera-

tors and has been supplied with a large amount of other
electrical apparatus and will be hereafter, as will also the.
United company, a constant purchaser of your company's
apparatus and supplies.

The fields of operation of these companies are unusually
profitable ones, and it is believed by your management that
the value of the securities of both properties will, in the
near future, be equal to or above their par value {amounting
to $2,591,100), and that the final profit to your company
on these securities will be a large one.^

Outside of the profit )our company will make from its

interest in the United Electric Light S: Power company
of New York and the Brush Electric company of Baltimore,
your management anticipates a great addition to its busi-

ness from the experience gained with these two companies
and others in building light and power stations throughout
the country and the rebuilding on like lines of many anti-

quated plants, the managers of which are rapidly being
forced to the conclusion that they can only continue to have
a profitable business and successfully meet any competition
that may arise by using multiphase alternating current
generating apparatus directly connected with engine sbaf^ts,

whereby Tesla motor and all other services can be had from
one class of machinery.
As stated in the last report, your company "has no con-

tracts of any character with local lighting or other com-
panies which can in any nianner interfere with the sale of

its apparatus."

The final closing of the World's Fair contract, and the

cancellation of all the bonds given by your company for the

faithful carrying out of the work, in connection with the
profitable sale of the machinery used there, will make the
following letter received from the president of the Work's
Columbian Exposition, H. N. Higinbotham, of interest to

stockholders:

It is with great pleasure that I hereby acknowledge the important
work performed by your company In and for the World's Columbian
Exposition.
Your company installed in Jackson Park fourteen (14} dynamos,

having a total capacity sufficient for operating i88,oco 16 candle
power lamps; these dynamos operated both incandescent and arc
lamps, as well as small motors, the entire capacity being equivalent
to over seventy-five thousand (75,000) 16 candle power lamps. Your
company installed this plant complete, including distributing system,
as -.veil as inside wiring.

Your contract required you to install, operate, maintain and re-

move your machinery; the task undertaken was one of great diffi-

culty, as you were frequently delayed by the contruction of other

buildings and underground work by other contractors not being
prompt in the execution of their contracts. '1 he latter was done
under very unfavorable conditions, owing to inclement weather, and
the inside wiring was done hastily, as the position of lights could not
be determined until shortly before the opening of the exposition.

Notwithstanding all these difficulties, the result of your work was
fully up to our expectations and the requirements of your contract;

and I take pleasure in certifying to the fact that the World's Colum-
bian Exposition were in every respect fully satisfied, not on'y with
the plant, but with the work performed, and the uniform gentle-

manly and tourteous treatment received at your hands as well as
from your subordinate officers.

For this work I beg you tocxttjnd to your company the thanks of

the exposition management, as well as my own persona! acknowl-
edgement for the many courtesies received at your hands,

COLLATERAL TRUST BONDS.

After full consideration of the subject,, your board, under

the powers conferred upon it by the company's charter, has

authorized the issue of $1,250,000 ten year 5 per cent,

collateral trust bonds, secured by certain bonds and stocks

held by the company, provision being made in the deed of

trust for the sale of a portion or all of the securities, and
for the cancellation of the corresponding amount of the

collateral trust bonds secured thereby. It is proposed to

fund out of the proceeds of this issue of collateral trust

bonds an equal amount of debt, a greater part of which has

been created in the building of the new works, the purchase

of new machinery, and the outlays iu connection with the

financial plans of the United and Brush companies.

\VESTINGHOU.SE ELECTRIC COMPANY, LIMITED.

Your company during the past year sold additional patent

rights to the above company, and with the proceeds pur-

chased the preferred and common stock of a number of

English holders, so that your company now owns $782,500
preferred and $1,307,400 common stock (together, $2,089,-

900) out of $2,322,750 outstanding, and your company will

hereafter direct all of its affairs. All apparatus sold by the

London company has been purchased from your company
at profitable rates, and the business of the London com-

pany has always been profitable, last year having netted

nearly 5 per cent, on a valuation of $1,000,000. It is pro-

posed to push the business in Great Britain, continental

Europe, and in the various colonies, in order to increase the

sales of your company's product, there having been many
inquiries during the year which your company has been un-

able to respond to, owing to lack of manufacturing facilities.

It is be'ieved that the new prices which we have been able

to make to the London company will enable its management

to largely increase its sales and give a permanent value to

all of your stock in that company.

PATENTS vVND LITIGATION.

Your company, through its able counsel, has been suc-

cessful in favorably terminating the litigation in respect to

incandescent lamps, the feeder and main, and other import-

ant patents, and it was especially successful in the cele-

brated Bate Refrigerator case before the Supreme Court, in

which the life of a number of patents, which were being

used to influence trade by your adversaries, was finally de-

termined.

In the McKeesport case, argued in the Supreme

Court, October last, involving the ownership of the

carbon burner for incandescent lamps, no decision

has yet been handed dovvn, but the long delay

on the part of the court in arriving at a conclusion

is regarded as not unfavorable to the sustaining of the

claims of our Saw}'er-iMan patent.

To-day the most important inventions are those relating

to the use of alternating currents, and your management

I. The profitable character of the light and power business in large

cities is indicated by present prices of the common stocks and bonds,

which mostly are selling at a large premium.
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believe that, with the exclusive control of the Tesla patents,

its position in patent matters is more favorable than that of

any or all of its competitors.

STREET RAILWAYS OrERATED LlY UNDERGROUND ELEC-
TRIC CIRCUITS.

Your company has secured the controlling interest in the

stock of the Electro-magnetic Traction company of West
Virginia, and through it the control of valuable inventions

relating to the operation of street railway cars in large

cities by means of underground circuits.

This system has been in continuous operation in Wash-
ington during the last year, and is now in successful opera-

tion on the'tracks of your company in and about the build-

ings at East Pittsburg, where it is to be used for moving
freight cars and for general work.

This arrangement appears to be a complete solution of

the problem of street car propulsion in all large cities, and
should give to your company a large amount of additional

business.

A model of this system is now in operation at our office

at No. 120 Broadway, New York city, a.nd will be exhibited

to stockholders between the hours of 10 a. u. and 4 p. m.
during July.

TESLA POWER DISTRIBUTING INVENTIONS,

Your c:)mpany owns the exclusive right to manufacture
and sell apparatus under tlie patents of Nikola Tesla,
covering the use of multiphase alternating currents for

powei' distribution. The rights under these patents are of

great value, for developments indicate that it is only by
means of Tesla's inventions that elevated and long lines of
railways can be successfully operated, and that power can
be most economically distributed over wide areas, and
throughout workshops. All of the machinery in your
company's new factory at East Pittsburg is driven by Tesla
multiphase motors, and in such a successful manner that

orders for hke apparatus have followed its inspection.

The 5iOOo horse power generators contracted for by the
Niagara Cataract Construction company have been put in

successful operation, and other important installations for

power transmission under the Tesla patents have been
made in various parts of the country.

Recently your company has fitted a short branch of the

Pennsylvania railroad with orduiary electrical apparatus
for the propulsion of standard cars, and the tests have
been entirely satisfactory. Your company is, however,
pushing forward the manufacture of multiphase motors
under the Tesla patents for practical tests in running stand-
ard cars on elevated roads and long lines, the success of
which will be of especial importance, for it will insure to

your company a large amount of trade for which your
rivals will have no right to compete.

Suits under the Tesla patents are pending against the

Stanley Electric Manufacturing company of PIttsfield,

Mass., and the Thomson-Houston company. In the latter

case, on application made by attorneys of your "company,
the defendants have been limited to the 7th of October
within which to close their testimony, it being the intention
of counsel to push this and all cases of infringement to a

hearing in order that your company may enjoy the exclu-

sive privileges to which it is entitled.

While heretofore a very large percentage of the business
of the country has been done by means of apparatus using
continuous currents, it is now estimated by experts that the

percentage will change so that In the neair future the bulk
of the business will be done by means of alternating current
multiphase apparatus, involving the use of Tesla's import-
ant inventions.

CAPACITY OF NEW WORKS.

Our present room is sufficient for the employment of be-

tween four and five thousand men. The various buildings

have been so arranged that the main workshop can be read-

ily extended and the capacity of the works doubled at a com-
paratively small outlay without interference with regular

manufacturing during building operations. Outside of the

main buildings the others already have the required capacity,

and there is still available for further buildings full one-half

of the forty acres owned by the company.
The indications are that the demand for electrical appara-

tus in general will be greater during the next twelve months
than for any like period in the-past, and it is therefore a
matter of great importance that our new works are now in

complete operation.

BALANCE SHEET.

Following is the balance sheet for the year ended March

31, 1S95, which is appended to the report:

assets:

Cash in banks ."pzoajSSo 89
Bills receivable 80,133 2^
Accounts receivable 2,146,131 10

Material in stock and in process of manufacture (at cost
of labor and material) 2.120,227 95

Advances to leas'od companies . - 149,588 20
Bonds {par value $366,206.17) 811,271 38
Stocks (par value $8,656,000.72} 4,092,519 40
Real estate and buildings, Pittsburg 464,403 48
New factory—Land and buildings $1,186,753 22

Less—Firstmtg on land and
bldgs. {final payment due
April I, 1900) .$400,000 00

Second mtg. on land- (final

payment due April i, iSq6J. 115,030 03
Firstmtg. second purchase
land (due July i, iSgi) . . .. 59 300 00 574i300 00

Total 612,450 22

Machinery and tools '. 1,159,842 44
Miscellaneous 70,292 77
Charters, franchises and patents 4,404,499 45

$16,314,241 09
LI.'\1;1LIT1ES;

Accounts payable $403,01702
Bills payable, issued for merchandise 379,232 36

Discounted with collateral 1,265,000 00

Contyact and Contingent Liabilities:

Scrip dividend - ig^iS^o 00
Stock subscription i j, 125 00
Collateral trust bonds 250,000 00
U. S. Elec. Ltg. Co.'s6percent. 15-year bonds$5o,ooo
payable annually 500)0oo,ooo

(Bills receivable under discount $396,972.37.}

Capital Stock:

Preferred, 79,865.31 shares ...$3,99^)265 50
Assenting, 103,779.02 shares- 5,188,951 00
Common, 2,954 shares 147,700 00

9,329,916 I

(In treasury 13,266.98 shares assenting
and 134,69 shares preferred.)

Surplus 3,979,400 :

$16,314,241 c

SURl'LUS:

Surplus balance, JViarch 1, 1894 $3,822,049 3

Twelve months' net earnings
from business- $734,698 85

From other sources 67,710 37
$802,409 22

Less expense applicable to moving fac-

tories- 9Oi409 54 711^1909 6

$4,533-959 °

Less amounts written off in adjustmentof
matters pending prior to current year.. $78,0^1 86

Adjustment and depreciation in current
year 133.40S 00 211,439 8

$4,322,519 2

Interest on bonds and mortgages $57,386 61

Interest on scrip 11,67} 60
Dividends paid 274,058 78 343,118 g

Surplus balance March 31, 18^5 $3,979,400 2

Standard Telephone and Postal Tele-
graph Negotiations.

Negotiations have been in progress for some time between

the Standard Telephone company and the Postal Telegraph

company looking to the purchase of the entire capital stock

of the latter concern or a controlling interest in it by the

Standard company. It was reported last week that the

Standard company had opened negotiations to gain a con-

trolHng interest in the Postal. Some lime ago the Standard

company made an offer of par for the entire capital stock of

the Postal company, but the offer was refused. It is now
understood that an offer of .'P15,000,000 has been made for

a controlling interest in the telegraph and enable company,

and that the offer is receiving consideration. The Standard

company has considerable money behind it, and its desire

to purchase the Postal arises from its wish to get immediate

control over an established long-distance line.

Telephone Construction Notes.
At its adjourned meeting on June 17th, the city council

of Trinidad, Colo., granted a franchise to the Citizens' Tel-
ephone company. This company is organized by residents

of the town, and its object is to obtain cheaper rates. The
promoters are ready to construct the line and are getting
estimates, but they have not fidly decided a.syet whether they
will construct the line themselves or award the contract for

the entire construction to an outside company. The
company solicits correspondence for the construction of
the entire plant and equipment.

The Western Telephone Construction company of Chi-
cago has closed a contract witk the Department of Justice

of the United States for a special telephone exchange at

Washington. Commenting upon this, President Keelyn of

the Western company says that "It does not look as

though the patents will trouble this company when the very
fountain head of law selects its apparatus in place of that of

the Bell company.," The Western Telephone Construction
company also closed a contract for .the system to be in-

stalled in the National Hospital of the Insane to displace

the Bell company's instruments now in use.

Mr. Van Choate's Claims.

According to the Daily Financial Ncu-s of Pittsburg, a

new concern, the Van Choate Electric company of Fox-

borough, Mass., is making a bid for prominence. The
following is quoted as an extract from its prospectus: "Mr.
Van Choate is the original inventor and patentee of dyna-

mos and motors, and every one now in use as well as every

electric car running in this country to day is infringing on

his rights. This announcement will be a surprise to most

people, but this claim will be substantiated and enforced in

the United States courts. There is not an arc lamp, incan-

descent lamp, modern dynamo, electric motor or traracarin

Mr. Van Choate made many years before any electric light,

dynamo or tramcar was introduced in this country, and all

the alternating and multipolar machines and motors made
and furnished^by the General Electric and Westinghouse

companies, or any other concern or person in this country, are

infringements on inventions made by Mr. Van Choate, and

on patents granted to him many years before either of those

companies commenced the electrical business, or before

any person connected with them had made such maclnnes

or motors, and many years before the introduction of the

Goulard and Gibbs system. Consequently, this company
does not fear anything claimed to have been invented or

patented by any other party within that time, which relate

to any ol the subjects above named. It is fully ten years

in advance of any other system in improvements and superi-

ority."

Fenders for Brooklyn Trolleys.

[From the AV7L' York Heraid.

\

Brooklynites should not give up their contention for a

law compelling the trolley lines to equip their cars with

fenders which will really save life.

The so-called fenders now in use have repeatedly demon-
strated their unfitness and worthlessness. In some fatal ac-

cidents it appears highly probable that the ill-contrived

fender has contributed not a little to caus'e the death of the

victim. Perhaps it would be better to have no fender than
ihe one now in use.

In Baltimore and other cities really effective life-saving
fenders, selected by competent engineers, have been supplied
to the trolleys and have been found good in practice. Why
cannot Brooklyn have the same or some other fender which
will protect citizens from mutilation by the trolley?
Mayor Schieren is right in urging the adoption of some

method of compelling the Brooklyn trolley companies to
equip their cars with real fenders. He should not cease his
efforts until this reform is carried.

CORRESPONDENCE,
New York Notes.

New York:, July 6.—During the week there has been a

vigorous controversy in Brooklyn between Mayor Schieren,

the street railway companies and the local press, in relation

to the use offenders upon the trolley cars. Somebody is

certainly to blame for thelargenumber of accidents that have

occurred, but it looks now as though relief was in sight.

President Rossiter of the Brooklyn Heights company has

given orders that that system be equipped with the Baltimore

fender, which is the invention of President G. Elakistone, of

the Central Passenger Railway company of Baltimore, Md.,

which was given the preference, it being deemed that it was

the best life-saving device of the kind. A new idea is about

to be used in the selection of motormen by this company.

These employes will hereafter be asked to submit to a

physical examination, and only capable men will be retained.

This is an excellent departure, and it is hoped that the other

street railway companies of Brooklyn will follow this ex-

ample, because during the strike a miscellaneous lot of men
was employed as motormen upon the trolley cars, and these

men have proven themselves in many instances totally unfit

for the work, both mentally and physically.

It is reported that the Fifth Avenue Elevated Railroad

company of Brooklyn is about to extend its line from Sixty-

fifth street east to a point near the Colver depot, at Coney
Island, and it is understood that this company is also en-

deavoring to get the right of way to Manhattan Beach. If

this is accomplished and the Kings County elevated railroad

is completed from Bedford Station to Brighton Beach, there

will undoubtedly be a vigorous contest between the steam,

trolley and elevated roads for transportation of passengers,

which will undoubtedly result in a war of rates.

The improvements which have been under way for the

past vear upon the Brooklyn bridge are proceeding very

slowly, and it would seem that the delay is occasioned by the

small number of workmen employed, although the work has

to be done under difficulties, owing to the large amount of

traffic. However, there is that slow movement of work

usually seen where contracts are taken from municipalities.

It is estimated that the railway capacityof the bridge will be

increased about one-third when these changes are complete,

but that they cannot be finished before next April.

W. F. O.

New England News.
BtiSTON, July 5.—For six months there has been a dead-

lock about the prices to be paid for electric lights between

the town of Blackstone, Mass., and the Woonsocket Electric

Machine & Power company. Some time ago the town

referred the matter to che State Board of Gas and Electric

Commissioners, which held hearings and made its answer,

July 1st, recommending that the price for electric street

lights of nominal 2,000 candle power for all night and every

night in the year in Blackstone shall not exceed 42 cents per

light per night. In the five-year contract which recently ex-

pired the price was 50 cents. The commissioners gave as a

reason for their decision that the Woonsocket company is

large and flourishing andthat the compensation it should re-

ceive should be just sufficient to pay a fair general cost for

manufacture and distribution, including taxes and manage-

ment, with such added amount, ample to pay fair dividend

upon such percentage of the capital as is required for the en-

tire business of the company, as the volume of Blackstone

business bears to the entire business of the company. Gen-

eral Manager Lincoln of the Blacki^tone company is reported

as saying that a small company furnishing light for Black-

stone only could not give satisfaction at such a price per

light and that the price should be determined by the com-

mercial value of the article produced and not by the cost of

production. The gas commission can only recommend and

cannot eiiforce its decision, and Mr. Lincoln says the com-

pany will never close a contract with Blackstone on those

terms.

On July 2d, for the first time in many months, telegraphic

communication between Nantucket and the main land was

cut off. This was due to the burning out of the govern-

ment cable on Martha's Vineyard by the Cottage City trol-

ley lines, which are being rapidly and, it is alleged, reck-

lessly pushed to completion. This is the second time the



July 13. 1S95 WESTERN ELECTRICIAN.

trolley line has been allowed to interfere and come in con-

tact with the government wires leading to the cable.

Several members of a family living in Manchester, X. H.,

have suffered severe shocks from a charged faucet in a

kitchen sink. An investigation showed that electric liglit

wires ran over the ridgepole of the building. A ^vire loop

formed a connection between the live wire and the sup-

porting bracket. The electricity ran along the zinc cover-

ing the saddle boards to the roof adjoining, ihence down the

zinc alongside of a chimney to a tin-covered roof and then

to an iron soil-pipe that ran down through the block, and thus

became connected with the water pipe, and when the mem-

bers of the family went to get water they had taken hold

of the charged faucet and leaned up against the iron sink,

thus forming a first-class circuit.

The Superior Court of Connecticut, by Judge Prentice,

sitting at New Haven, rendered a decision to-day in the suit

of Henry B. Leete against the Southern Xew England Tel-

ephone company, awarding Leete $2,Soo damages. Leete

sued to recover $5,000 for injury received on the night

of November 4, 1S94, when he was thrown from his wagon

by a wire of a telephone company and his right leg so in-

jured that he was lamed permanently. The wire was

Mown down during a storm. The telephone company will

appeal. C. S. G.

St. Louis, Mo.
St. Louis, July 6.—The State Supreme Court, on June

25th, handed down a decision which appears to invalidate

the franchise of the St. Louis Underground Service company.

The validity of this franchise had been questioned for some

time, and to test the matter the street commissioner refused

to grant a permit to the Underground Service company for

the excavation of streets and construction of its conduits.

The Underground Service company then instituted man-

damus proceedings before the State Supreme Court to

compel the street commissioner to grant such permits. The

court denies the writ of mandamus on the ground that the

city has no power to grant a fixed right to a private corpo-

ration or a private person to occupy and use the streets

to the injury of public welfare. It appears that by reason

of an amendment to its franchise the Underground Service

company was in a position to occupy the streets to the in-

jury of the public welfare, although the officers of the com-

pany claim that the company is a common carrier of under-

ground electric wires. The company owes its beginning to

the National Subway company of Missouri, which obtained

an ordinance in February, 18S9, authorizing the construction,

maintenance and operation of a system of underground con-

duits. The franchise was granted for a period of 35 years

and provided that the city wires should be carried free of

cost and that the city might acquire the plant by purchase

at an appraised valuation at the termination of the franchise.

By an amendment passed in February, 1891, these provisions

were both repealed, and the time of the franchise extended

to 50 years. A clause providing for the fixing of rates by

arbitration was also eliminated from the franchise by this

amendment, thus leaving the company free to fix ils own

rates and thereby destroying all rights to be called a com-

mon carrier. Of this amendment the court says: "After

the amendment of section 5 of the original ordinance no ob

ligation was left on said corporation to serve the public in

any capaci'y.'* The inference is that the amendments de-

stroyed whatever chance the company would have had other-

wise to claim to be a public convenience. The franchise

was sold to the St. Louis Subway company in 1S89, and

I Jg miles of subway was constructed. In June, 1S90, the

property was sold at sheriff's sale to the St. Louis Under-

ground Service company. No wires were put into the con-

duits until May, 1S94, when the Postal Telegraph company

made arrangements for the rental of ducts for its wires.

In direct line with tlie recent decision of the State Su-

preme Court against the Laclede Gaslight company and in

favor of the city, now comes anoth^ir decision by the same

court against the Kansas City GasHght & Coke company,

which was cUiming a perpetual charter under old legislative

acts. The state attorney-general made application for a

writ of ouster, claiming that its charter had expired at the

end of the twentieth year of its existence, the 20th of last

February, and that the company had since that time been

usurping privileges and franchises of a corporation that had

no legal existence. The writ of ouster was granted.

The Laclede Gaslight company made an application to the

State Supreme Court for a modification of the recent ad-

verse decision, whereby it might be permitted to plead

further in the case, the object being to re-open the case.

The city made application for permission to become a party

to the suit, the object being to bring to issue the whole

question of the validity of the Laclede charter—a question

which was argued fully before the court last March, but

was wholly ignored in the court's decision for the reason

that the city was not a party to the suit. The court refused

to re-open the case and ordered that final judgment be en-

tered against the gas company. The case will probably be

appealed to the United States Supreme Court.

These decisions strengthen the position of the city in

respect of the control of underground electric wires. A
bill has been introduced in the council which will relieve

the Board of Public Improvements of the entire under-

ground question and transfer it to the Municipal Assembly.

The bill provides that no underground conduits shall be

built except by special authority of an ordinance.

The municipal subway scheme is also being looked into

again. R. J. H.

Northwestern Notations.
Minneapolis, July 5.—The Laird Electric Power &

Transportation company of Des Moines, la., has been in-

corporated with $1 10,000 capital.

C. i\L Conradson has drawn plans for six electric pump-
ing stations to fill street sprinklers for Madison, Wis. The
wells are now overtaxed and the sprinklers take a large

amount of water. The plans provide for a five by eight

feet brick station at the edge of the lake and a pump con-

nected with a suction pipe running into the lake, a two

horse power electric motor to force the water into smal'

standpipes, from which the sprinklers would load. The
standpipe would have a box similar to a fire alarm box,

which the driver would open, throwing a switch which

would start the electric motor to pumping, and when the

tank was full the switch would be cut off. The current

would be measured by a meter and the expense would be

trifling. It is also suggested to put in large motors, sim-

ilarly connected, for fire extinguishing, placing the stand-

pipes in the principal business section of the city.

The Hall Electric Power ^: Transportation company has

been incorporated with $510,000 capital at Des Moines,

Iowa.

Manager Esterly of the Bathgate, N. D., electric light

plant is endeavoring to put in a plant at Drayton.

The Fort Madison, la.. Street Railway company contem-

plates substituting electricity for horsepower on its lines.

Logan, la., has given a 20 year franchise to the E. B.

Hillman company of Peoria, 111., for an electric light sys-

tem.

C. N. Parker has otTered the city of Brainerd, Minn.,

$60,000 for the electric light plant. He proposes to consoli-

date the water power and other interests.

While experimenting for new ideas for an electrical dis-

play for the Fourth, Electrician Clifton of Jefferson, la.,

narrowly escaped death. The entire city line was cut off

and the 1,500 light dynamo short-circuited, producing a

spark at the station that prostrated Clifton, and which was

taken for a flash of lightning by those who saw it.

The Owsley Block company has been incorporated at

Butte, Mont., to generate, manufacture, store, supply and

distribute electricity, gas and steam for light, heat and

power. The capital stock, is $400,000. M.

complete and the United will be absorbed by the former
company.

MISCELLANEOUS.

PERSONAL.
Prof. B. F. Thomas of the Ohio State University is in

Chicago.

At the recent commencement Vale University conferred

the degree of LL. D. on Prof. Henry A. Rowland of

Johns Hopkins University.

ELECTRIC RAILWAYS.
A dispatch from Stamford, Conn., June 28th says: Light-

ning last night tied up the trolley road here. One flash burned
out a volt moter and another soon after burned the arma-

ture in the dynamo, which cut off the electric power. The
men who run the station noticed the smell of smoke, and
when they looked at the dynamo it resembled a Fourth of

July pinwheel of dazzling light as the current spread from
one coil to another. It will require several days' work to

make repairs so that the cars can be run again.

TELEGRAPH.
The following interesting bit of telegraph history is found

in last week's press dispatches: The United Lines Tele-

graph company was organized on the wreck of the old

Bankers & Merchants' Telegraph company, which left to

its successors an inheritance of litigation and competition so

keen that profits were reduced to a minimum. The judg-

ment filed to-day represents the difference between the sum
realized by the sale of the United lines in last November

—

$300,000—and the amount due on the two mortgages, one
ot $1,200,000 and another for $900,000. The sale practically

represented the desire of the Postal Telegraph company to

get control of the main lines of the United lines running

from New York to Washington. The first mortgage of

$1,200,000 covered that line and therefore when the Novem-
ber sale took place only $300,000 was realized. John W.
Mackay and his colleagues, in order to realize their wish, se-

cured the second mortgage, and made the Farmers' Loan
& Trust company its trustee. Edward C. Platt^ repre-

senting Mr. Mackay. took charge of the United lines, and

up to the present time has been operating them under lease.

Now, however, the Postal Telegraph company's hnes are

Before long, it is predicted, the present system of voting
in the House of Representatives will be abolished and elec-

tricity will take its place. The first step toward such a
plan already has been taken in the abolition of the old
method of calling pages in the house. Hitherto the mem-
ber who wanted a page had to clap his hands until a boy
came. This kept some ten or fifteen boys always waiting
on the edge of the speaker's dais. This had proved to be
a nuisance long enough, and it has been done away with.
Each congressman's desk is now provided with an electric
button which communicates with an ordinary hotel annun-
ciator in the lobby. As it was impracticable to attach the
wres to the desk permanently, an improvement has been
made which permits of the removal of every desk in the
place without trouble. Brass plates have been let into the
floor, and upon these the legs of the desk stand, being pro-
vided with metal contacts. Connection is made through
the plates. The new plan will keep the boys out of the
house and insure better service than under the old plan. It

will also act as the entering wedge for the idea of voting by
electricity. It would be easy enough to put buttons upon
the desk of each member which would electrically record
his vote. Those who favor the plan say that the recording
board could be in full view, and that fraudulent voting would
be impossible.

TRADE NEWS.
A. L. Fenton, formerly sales agent for the Perkins Elec-

tric Switch Manufacturing company of Hartford, Conn.,
has accepted a position as agent for the Bernstein Electric

company of Boston, Mass., with headquarters at 39 Cort-
landt street, New York.

The Electric Protection company ot Philadelphia, Pa.,

reports that it has been obliged to run its factory overtime
of late in order to fill the large number of orders for its

specialties. A large proportion of these orders was for the

Stevens flush switches, which are being shipped to several

points in the West. The company has added to its working
force and is now considering the advisability of occupying
another floor, in order to handle the trade.

The National Water Tube Boiler company of New
Brunswick, N. J., makes this announcement: "We take
pleasure in introducing to our patrons and the trade Fred-
erick E. Bruce, late manager of the Stirling company of
Cleveland, O., with whom we have arranged to take charge
of and manage our New York office. We leel assured that

he will give all our customers his best attention, and will

no doubt call upon you, or will be pleased to have you call

at his office. No. 74 Cortlandt street. New York city, where
he will extend to you all the courtesy possible, and give

you all the information at his command on boiler matters."

The Eddy Electric Manufacturing company of Windsor,
Conn., has made some important changes in its work-
ing force. H. B, Coho & Co. will have charge of this

company's business for New York city and vicinity. G.
M. Anger & Co., with office at 64 Federal street, Bos-
ton, have the selling agency for the New England states.

S. N. Blake has been appointed agent for New York
state outside of New York city, with office at Elmira,

N. Y. The Eddy company has added much to its posi-

tion in the electrical field by the appointment of the

above named firms, which have been prominently identi-

fied with the business for a long time. (}eneral Sales

Agent M. E. Baird reports that the company has taken some
large orders recently, and that the factory is beginning to be
rushed to complete apparatus now being constructed. He
adds that the prospect for business is much better than

it has been at any time during the last year.

BUSINESS.
The Western Electric company of Chicago is making a

special effort at present to exploit its sound-proof telephone

booths.

The general revival of business is felt in the electrical sup-

ply trade, and the Central Electric company of Chicago re-

ports the outlook as very satisfactory. Lundell fan motors,
particularly, are in demand.

The Helios Electric company announces that it is about
to remove its office and factory to Nos. 1225-1229 Callow-

hill street, Philadelphia, from the present location on
Filbert street. All communications should be sent to the

new address after July 20th.

The Hornsby-Akroyd patent safety oil engine, an Eng-
lish machine, attracted much attention at the World's Fair.

The De La Vergne Refrigerating Machine company of New
York has now arranged to put this engine on the market
in the United States under an exclusive license. The oil

engine department of this company will be under the man-
agement of George Richmond.

The Electric Appliance company has just made some im-

provements in the manufacture of its black and white Acme
tape, which has always maintained a fine reputation, and
now claims that it is just a little better than anything that

has been heretofore offered. It has been severely tested in

the driest parts of the country, over considerable periods

of time, without showing any indication of hardening or

drying out. It is unquestionably a good thing.

The Falls Rivet & Machine company of Cuyahoga Falls,

O., has secured the contract for the power transmitting

machinery which will be required by the Diamond Match
company in equipping the large match factory now building

at Liverpool, England. The order consists of shafting,

ring oiling bearings, friction clutches, steel rim pulleys,

gears, etc., and the company is naturally much elated over

its good fortune in securing such an order, as the equ p-

ping of a large factory in that locality with its machinery

--\

\
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will be of considerable benefit to it. The company has al-

ready (llted up several factoties in this country for the

Diamond Malch company, and the recent order demon-
strates the fact that the material heretofore furnished has

given perfect satisfaction.

The Fiberite company, manufacturer of the Medbery
overhead material, reports a very satisfactory increase of

trade durinethe last month. The Mason Electric Equip-

ment company, 307 Dearborn street, Chicago, selling agent

for the company, has closed a number of contracts lately

and has received a large number of testimonials from roads

using this material. The switches and sockets lately put

on the market by this company are also considered to be of

superior quality and workmanship.

It will greatly interest consumers of incandescent lamps
to learn that the American Electrical Manufacturing com-
pany of St. Louis has engaged as its superintendent A. L,.

Keinmann, a gentleman well and favorably known among
the electrical workers of the country. Mr. Reinmann has

been engaged in the manufacture of incandescent lamps
almost from the beginning of the business, and was superin-

tendent of the Westinghouse Lamp Works in Pittsburg, and

then of the Sawyer-Man Electric company of New York,
and his ability as a manufacturer of high grade lamps is

well known. He has already entered upon his new duties,

and the high repute of the American lamps will be main-
tained and the quality enhanced by the introduction of some
marked improvements recently made by Mr. Keinmann.
The company reports busine.ss as being very good for the

season, and is preparing for a rush of orders when the fall

business opens.

The Belknap Motor company of Portland, Me. , is making
an active bid for business. A recent catalogue has this intro-

ductory paragraph; "This catalogue illustrates and describes

briefly our B. C. standard dynamos, power generators and
motors. We invite the attention of the public to the following

features: The neatness of the design, the simplicity, the com-
pactness, the distribution of metal for solidity and strength,

the large bearings and short and symmetrical magnetic cir-

cuit. The material used in the construction and the labor
employed are first-class in every respect. The efficiency,

economy and regulation are the best attainable. Every
machine is thoroughly tested before shipment and a record
kept on file showing performance of maciiine under load,

and tlie insulating powers are tested at double the voltage

to be used in practice, which is the accepted rule from the
highest authority. We solicit correspondence in ref;ard to
anything in our line, and all inquiries will receive prompt
attention."

Mr. Jordan, of the firm of Schiff, Jordan & Co., of
Vienna, Austria, carbon makers, is now in this country.
He has placed ihe selling agency for the "Ship" cored car-

bons for the United States and Canada with F. S. De Ronde,
who, in connection vwth the firm of A. De Ronde & Co.
of 254 Front street, New York, will distribute the goods.
These gentlemen, after careful inquiry, both here and in

Europe, regarding the quality and standard of this carbon,
accepted the agency, feeling confident that there was no
better carbon offered for sale, and that all the claims made
for it can be demonstrated, a trial showing a steady and
brilliant light with small consumption of current. De Ronde
& Co. desire at once to establish agencies m all parts of the
United States, so that central station managers and private
consumers can have their orders filled promptly. They
have made arrangements to carry a large stock of carbons,
so that even the heaviest orders can be filled without delay.
Samples ofthe *'Ship" cored carbons will be furnished gratis

on application to A. De Ronde & Co.

ILLUSTRATED ELECTRICAL PATENT REC0RD.
541,854. Dynamo-electric Machine. Thomas H. Hicks,

Detroit, Mich. Application filed August 29, 1S94.

Two generating armature circuits are mounted upon one
shaft, and field magnets are provided with two sets of shunt
coils, one being supplied with current from one armature cir-

cuit and the other set being supphed with current from the

other armature circuit,

541,919. Commutator Brush. Herman B. Collins, Fulton,

N. Y. Application filed January 26, 1895.

A supporting body and a contact piece hinged to the body,
and consisting of separate sections arranged end to end.

541,921. Manufacture of Electrical Conductors. Louis
W. Downes, Providence, R. I. Application filed

April 2, 1895.

NO. 541,854.

An insulated electrical conductor, comprising a wire, a fine

fibrous covering coated with a film of rubber, a compact wind-
ing of asbestos fiber saturated with soluble tjlass, and an ex-

terior braided asbestos covering coated with fire-proof cement,
are the features claimed.

541,929. Incandescent Electric Lamp. Robert Greer,

Westbrook, Me. Application filed November 10,

1894-

The method of making incandescent lamps consists in placing
wholly within a receiver upon suitable supports a glass bulb
open at its lower end. and then inserting into the receiver a

plug consistinc of a filament and its suppo'l, the base of which
is encircled with elastic material, then closing the receiver and
e.\hausting the air therefrom, and then forcing the plug into the

glass bulb.

NO. 54i>994-

541,967. Automatic Telegraphy. Patrick B. Delany,
Sonth Orange, N. J. Application filed April 3, 1S95.

One claim is for a received ribbon record, having characters
representing dots in one line, and characters representing
dashes in duplicate on opposite aides of the line of dots.

541,969. Trolley Wire Clip. Fred W. Haeusgen, Buffalo,

N. Y. Application filed October 9, 1S94.

The claim describes a trolley clip or support consisting of an
elastic sheet metal support, its upper separate ends having
apertured projections, whii h register when the wire is in posi-
tion, and whiih can be pulled apart to admit the wire within
the supp jrt, a removable wedge-shaped < lamp provided with a
groove in its lower side and a socket in 'ts upper portion, the
shank I onsistingof an upper portion adapted for screw-threaded
engagement with an insulating bell or han.yer, ihe lower screw-
threaded portion with the downwardly extending projection
for engagement with the socket in tlie camp, the annular
shoulder between the two screw- threaded portions and the
elongated nut.

Issjied July .?, iSgj.

54 1 ,994. D uplex: and Oiplex Telegraphy. Minor M

.

Davis, Brooklyn, N. Y. Application filed April 18,

1895.

The arrangement shown in the cut comprises a transmitting
device, consisline of two fixed contact points, two movable con-

tact points formed of two similar, unequally pivoted, spring re-

tracted levers, an actuating lever mechanically connecting with
the shorter arms of the two first named levers, elei trical connec-
tions between the main line and one p'ir of conta' t points, be-

tween one of the second pair of contacts and a positive dynamo
pole or source, and between the other contact of the pair and a
negative dynamo pole or source.

541,998. Electric Wire Joint. Alfred Gartner, Newark,
N. J. Application" filed May 24, 1S95.

A wire joint consisting of a tube is provided with a longi-

tudinally and spirally arranged slot. Ihe tube is adapted to

be twisted with and around the inclosed wires,

542,002. Trolley Restoring Attachment. William D. Mc-
Daniel, Philadelphia, Pa. Application filed October

29, 1894.

The restoring pulleys are mounted on the bearings, inde-
pendent of the bearings of a trol'ey whe 1, and hiving a space
at the inner ends.

542,036. Electric Locomotive. Thomas E. Adams, Cleve-

land, O. Application filed October 3, 1S94.

The (ombination with car a\les, of motor casings, flexible

connections between the motor casings and axles, a bar having
a sliding connection with the casings, and flexible connections
between the casings and bar at points between the ends of the

latter, is claimed.

NO. 542,057.

542,049. Galvanic Battery. Ralph W. Gordon, Boston,
Mass. Application filed January 31, 1S95.

A jar containing an exciting fluid, a negative element consist-

ing of a receptacle containing a depolari;;ing agent, and having
empty chambers therein, the walls of the receptacle and
chambers being perforated lor the better permeation of the ex-

citing fluid, and a positive element in the cvciting fluid.

542,052. Telephone System. Angus S. Hibbard, Chi-
cago, 111. Application filed February 21, 1895.

Telephone lines extending in groups to divided boards of ah
exchange, and two or more intermediate boards, trunk lincsex-
tending between the divided boards and the several inter-

mediate boards, adapted to be connected with the telephone
lines 10 extend the circuits at will to any one of the inlermedl-
ate boards, and means at the intermediate boards for uniting
two trunk lines, whereby the connection between any two lines
may be completed through any intermediate board at will.

542,057. Electrolytic Process and Apparatus. Leon P.

Hulin, Modane, France. Application filed December
19, 1S94.

1 he process of manufacturing an alloy of an alkali metal or
alkali earth metal with a heavy metal consists in effecting the
ele trolysis of a suitable haloid salt of an alkali or alkali earth
metal when in a state ot Igneous fusion by means of two
anodes, one of carbon and the other formed of the heavy metal
to be alloyed.

542,066. Annunciator Circuit for Telephone Switchboards.
Charles E. Scribner, Chicago, 111. AppHcation filed

November 12, 1S94.

The first claim reads: The combination with a telephone line of
an electro-magnet provided with two equal differentially wound
helices one of said helices being Inclosed normally in the line

circuit, and mechanism operated by the act of making connec-
tion with the line at the central station for including said sec-

ond helix in circuit with the line, whereby said annunciator Is

rendered neutral.

542,105. Conduit Electric Railway. Leonidas C. Press-
ley, San Francisco, Cal. Application filed February
i3> 1^95-

Insulated trolley rails are fixed within a conduit in alternate
lines, a double trolley Is adapted to form contact alternately
with one rail and the other, an tiectro-magnet is connected with
the terminal end of each rail, and a swinging armature upon
which the magnet acts is adapted to form contact with the main
conductor and energize the electro-magnet as the trolley wheels
pass from one rail to the other, and temporarily tharge the suc-
ceeding rail by the current from the preceding one.

542,108. Train Annunciator. Charles H. Rittenhouse,
Kendall ville, Ind. Application filed February 14
1895-

.54:

NO. 542,066.

In a train annunciator operated by electricity there is the
combination with the intermittently operated magnets and their
appropriate armature of the lever, having a pivoted detent pro-
vided with a pivoted spring-actuated pawl or finger, a rotary
indicator drum, having a shaft provided with a duplex ratchet
wheel, a pivoted back-lash pawl, and a rod connecting the paw 1

to the armature lever,

, log. Coin Operated Toll Collector and. Annunciator.
William A. Rogers, Omaha, Neb. Application filed

March 7, 1S95.

A coin operated toll collector and annun;iator is described,
comprising a.suitable signal, a chute consisting of a series of
sections, the first section being stationary, and each succeeding
section pivotally supp >rted and inclined alternately at different
angles, so as to form a zig-zag \\a.y for the passage of a coin,
electrical contacts arranged in the path of movement of the
pivoted sections, whereby the latter are adapted to i lose the
electric circuit when tilted by the weivht of the coin, each alter-
nate pivoted section being located below and at one side of the

NO. 542,191.
preteding section, and adapted to cause a distinctive response
from the signal during the passage of the coin or token from one
section to the next succeeding section, whereby the operator
may readily ascertain the value of the deposited coin

542,164. Conduit Electric Railway. Louis R. Lavalle
and Albert H. Lavalle, Holyoke, Mass. Application
filed March 17, 1S94.

In a 1 electric railway there is the combination with the trolley
and swit. h wires, of theinsulat'ng supporting blocks arranged
beneath the wire ends, means for fastening the wires to the
blocks, and insulating cushions arranged between the wires and
the blocks.

542,191. Magneto-electric Telephony. Edward S. Hal-
sey, South Evanston, 111. Application filed April 20,
1S94.

In magneto-electric telephony the method of transmission
consists in compelling a magnetic current practically constant
in quantity and direction, to be diverted variably through dual
paths included by the magnetic circuit In responsive keeping
with the air vibrations due to vocal sounds, and thereupon ex-
citing inductively in the dectrif: circuit at the local path or
paths derived impulses responsive to the shifts in the magnetic
flow at such path or paths.

542,210. Safety Device for Handling Electric Arc Lamps.
Edward P. Snowden, St. Joseph, Mo. Application
filed March 22, 1S95.

There is a combination of block conductors, spring con-
ductors, switch, switch conductor and notch or spring switch
receiver and bracket.
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Seattle, Wash., Consolidated Street Rail-

way Company's Plant Destroyed
by Fire.

On the morning of June 20th fire was discovered in the

power house and car barns of the Seattle, Wash., ConsoU-

dated Street Railway company. The views presented on this

page give a fair idea of the extent of the damage to the struc-

tures. The loss is estimated at from $75,000 to $100,000,

with insurance, distributed between the Union Assurance,

\Vestern Insurance, Milwaukee Mechanics. Royal Exchange,

Trans-Atlantic, Phrenix of Hartford, London Assurance,

Westchester, Alliance and National companies, amounting

valuable, however, and as the company holds a 50 year

charter from January 14, 1S91, and has many valuable fran-

chises, it is believed that careful management and returning

prosperity to general business will make it a really desir-

able investment eventually. It is probable, therefore, that

the damage done by the recent fire will be repaired at once

and that the company will continue to operate its lines until

its plant is reconstructed, by makuig a temporary arrange-

ment for securing current.

Street Railway Celebration at Kalamazoo.

On June 22d the second anniversary of the establish-

ment of the electric railway

system of the Citizens'

Street Railway company at

Kalamazoo, Mich., was cel-

ebrated by the citizens of the

town as a public holiday.

The company announced

that it would provide an en-

tertainment at Lake View

Park and give away 1,000

tickets in honor of the day.

The people generally fell in

with the idea; the city coun-

cil took favorable action; the

to $40,000. The cars, supplies, etc.,

were practically a total loss; the dynamos

were injured to the extent of about 20 per

cent., and the engines and boilers 15 per

cent. The electric equipment consisted

of two 60 kilowatt Edison bipolar railway

generators, one^ 60 kilowatt National

multipolar railway generator, seven D 62

Thomson-Houston bipolar railway gener-

ators, two Western Electric 50 light arc

machines, two National 1,000 hght alter-

nators, with switchboards, etc. Of these,

seven railway generators are now in serv-

ice.

The building destroyed was a substantial brick structure,

60 by 260 feet, occupying the entire side of the block on the

north side of Pine street between Fifth and Sixth streets,

and was so constructed on a hillside that the n;ain floor,

constituting the car house and repair shop, was on a level

with Fifth street, while the basement floor, on which was

located the.boiler and engine and dynamo rooms, was on a

level with Sixth street.

The company is unable to account for the origin of the fire,

nor has it as yet been determined just where it started. It

had gained so much headway before the fire department was

summoned that little could be done toward fighting the

flames. It will be some time before the ruins can be c'eared

away and the work of reconstruction begun. In the mean-

time the service will be continued, as every available car has

been pressed into use and arrangements have been made for

getting current to operate the lines. Scarcely any inter-

ruption was experienced in the operation of the system,

much to the surprise of the patrons of the system, as the ex-

tent of the damage suffered by the company led the people

to believe that it would be impossible to run cars for several

weeks.

The history of the company may be briefly outlined. As

its name indicates, it is a consolidation of several lines—the

Front Street Cable Railway company, the Green Lake

Electric Railway company, the North Seattle Cable com-

pany and the Rainier Railway & Powgr company are in-

cluded. The capita) stock is $1,500,000,' and the last finan-

cial statement issued by the company shows that the cost of

the road and equipment was $2,128,868. The company has

experienced financial reverses since its formation in 189 1, the

receipts decreasing from $125,654 in i8g2 to $98,121 in

1893 and $76,938 in 1894. The property is oonsidered

Evansville, Ind., Lighting Contract.
The action of the city ofiicials of Evansville, Ind., on the

street lighting contract during the coming weeks will be

watched with interest by the public generally and the electrical

community in particular.

The present contract of the* Evansville Gas & Electric

Light company with the city for lighting the streets expires

August 15th. In response to advertisements for bids for

lighting the city for a period of five years, two proposals

were received by the Board of Public Works, both from

local companies. The Evansville Electric Light & Power

company (operating Fort Wayne apparatus) agreed to furnish

400 arc lamps of 2,000 candle power at $119.43 each per

year, while the Evansville Gas & Electric Light company

(operating Brush system) proposed to furnish 200 arc lamps

of 2,000 candle power each at $95 each and 200 Welsbach

gas burners at $20 per year.

At the opening of bids the Evansville Electric Light &
Power company claimed to be the only bidder complying

with the specifications, which called for 400 arc lamps and

said nothing about gas lamps. The Evansville Gas & Elec-

tric Light company claimed that, owing to the dense foliage

on many of the streets, the gas lamps, which are on a much

lower level than the arc lamps, would give greater satisfac-

tion than the latter.

The matter was referred to the city attorney, who re-

ported favorable to the bid of the Evans-

ville Gas & Electric Light company, stat-

ing that it was the best bid, and he was

then instructed by the Board of Public

Works to draw up the necessary contract

for signatures.

The Evansville Electric Light & Power

company has filed suit in the Superior

Court to restrain the Board of Public

Works from awarding the contract to the

Evansville Gas & Electric Light company,

on the ground that its bid does not comply

with the specifications.

mayor issued an appeal to

the citizens for a general

observance of the day, re-

citing the benefits to the

city of the rapid transit

system and stating that

the company had given

"the most efficient service

possible; " laudatory edi-

torials appeared in the

newspapers; many manu-

facturers closed their Cg

tablishments, and the
whole celebration proved Seattle, wash ,

entirely successful. The

holiday will probably be celebrated every year,

cess of the idea was very complimentary to the railway com-

pany and demonstrated the existence of unusually cordial

relations between it and the citizens of the town. Theodore

P. Bailey and James W. Johnson of Chicago are president

and treasurer, respectively, of the company.

The suc-

CONSOLIDATED STREET RAILWAY COMPANY'S PLANT DESTROYED BY

FIRE.—VIEWS OF THE RUINS.

At present there are 10 towers 150 feet high in use, each

supporting four 4,000 candle power lamps. The new con-

tract provides that these lofty structures shall give way to mast

arms supporting one 2,000 candle power lamp each, which,

it is thought, will give much better distribution of light.

Gas Engine Central Station in Chicago.

The central station of the American Gas Engine Electric

company at Clark and Lake streets, Chicago, is nearing

completion. This station contains engines of 400 indicated

horse power, directly belted to dynamos. The largest

unit will be a 200 horse power tandem engine, similar

those in the station at Belfast, Ireland, illustrated

weeks ago in the Western Electrician.

to

few

The Highland electric railroad of New Albany, Ind.,

will be sold on July 24th to satisfy a mortgage of $50,000.

In the Matter of Appearance.
There are few sights more fitted to convey an idea of

power than a steam locomotive just starting or arriving,

says a writer in LippincoW s Magazine; the whisfling and

roaring of the steam, the throbbing in- the smoke pipe, the

tremor of the ground, lead the mind to expect a propor-

tional effect, as from some animate monster. An electric

locomotive in a similar situation is an embodiment of

apathy and harmlessness in its appearance. There is neither

throb nor roar, no steam to scald the "wayside passer', nor

cindery, sooty smoke to blind the eyes, choke the breath or

stain the immaculate linen. In action, however, the electric

machine, still comparatively quiet in its movement, often

rolls along with a tigerish purr or a hum as. of a vast swarm

of angry bees, with now and then a lurid " flash—iveird
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evidence of the mysterious power, invisible as the wind,

that lurks in the miles of wire curled round and round the

magnets and armatures of the huge electric motors con-

cealed in the dark interior of the massive frame.

New Method for the Better Regulation
of Power Generators Driven by

Water.
The serious difficulties experienced in the operation of

the water-driven plant of the Ottawa, Ont., electric rail-

way, previously described at length in the Western Elec-

trician, were for the most part overcome, excepting with

reference to the absolute steadiness of voltage, which it

was desired should ultimately equal that of a steam driven

plant. The speeding up incident to a sudden withdrawal of

work on the line was always necessarily followed by in-

creased speed of dynamos and electromotive force, and,

conversely, frequent sudden demands for more power re-

sulted in a check upon the armatures more or less violent.

This also reduced the strength of fields and largely contrib-

uted to the slowing-up effect by neutralizing the momen-

tum of the driving machinery, which might otherwise carry

the armature over these frequent light demands if the

strength of field remained constant.

During the last winter T. Ahearn, managing director of

the Ottawa Electric Railway companv, and a member of

the circuit breakers and short-circuiting the current across

the commutator. These troubles are now entirely absent.

Considerable time is also saved in throwing in dynamos,

which is now done without delay after circuit breakers are

reset. This formerly required a very considerable time in

synchronizing fields.

The splendid success which has attended the operation of

this water plant in Canada should commend it to the seri-

ous consideration of the owners of water power plants in

America, which are already numerous and will always be

increasing in number. And there is no doubt that many
of those interested, who may attend the coming convention

of the Street Railway association at Montreal in October

next, will visit Ottawa to personally inspect this valuable

means of removing defects and annoyances incident to the

operation of electric railways by water power. Ottawa is

but 3?4 hours by rail from Montreal, and, in addition to its

being the capital of the Dominion, is a city of 50,000 live

people, who boast of having an mcandescent lighting instal-

lation of one lamp for each head of population, and an elec-

tric railway of 30 miles of track, operating 40 cars daily,

which, in the matter of service and equipment, is unsur-

passed.

Ottawa is recognized as ofthe first importance electrically,

and also enjoys the proud distinction of having first solved

the snow problem, demonstrating that an uninterrupted

Copper—Native, Electrolytic, Impure.
By C. C. Haskins.

Copper, as deposited by nature, is, compared with other

forms, far the most desirable for electrical purposes. It

has the three pre-requisites of excellence—purity, malleabil-

ity, ductility—characteristics seldom found in any other

form of the metal, and is withal the best available electrical

conductor.

In the re-smelting of copper it is difficult to prevent an

admixture of some other metal, especially if there is an

opportunity for a lot of junk metal mixing in the mass.

Every soldered joint contributes more or less tin to the

mixture, and many of the best wires are tinned their entire

length. This small amount of tin mingled with the cop-

per materially reduces the excellencies heretofore mentioned.

Anyone who has had occa'^ion to handle a soldering copper

knows how hard the point becomes when the copper is to

be filed down for re-tinning. The extreme hardness of the

point is alone due to the alloy of copper and tin. The
famed copper chisels of the Peruvians, with which that

people cut stone, were made of an alloy of copper and tin,

Avhich is much harder than either of the metals entering into

its composition.

Electrolytic copper, could it be procured pure, cheap,

and readily, would undoubtedly prove as valuable as that

which nature has so lavishly t^trewn over the earth

the well-known Canadian electrical firm of Ahearn & So-

per, the builders and principal owners of the plant at Ot-

tawa, decided that an independently driven water wheel to

operate an independent 500 volt dynamo, the current from

which would be employed exclusively for the purpose of ex-

citing the fields of his company's three street railway gen-

erators, would remove a multitude of variations of electro-

motive force incident to self-excited water-driven dynamos.

The necessary work to accomplish this result was completed

in the latter part of January last, since which time the plant

has been operated with great success upon this plan, and

has greatly exceeded expectations.

By reference to the diagram it will be seen that an am-

meter is included in each dynamo field circuit, and placed

upon each dynamo is a small double-throw switch, so that

in the event of an accident to the exciting dynamo or its

driving wheel, the several dynamos could be self-excited by

throwing the switch on each dynamo, which would connect

the armature of each with its own field. In the diagram A
shows the circuit to generator fields and B to ammeter; C is

the main driving shaft; Z> the independent shaft for the exci-

ter, £'y Z' is a voltmeter and G an ammeter; j^ is a 700 horse

power Westinghouse generator and / and J are 400 horse

power machines of the same make; j^is the circuit to the

exciter rheostat, and i to the generator rheostat; Miss.

driving belt- The total exciting current required for

the three generators is less than 20 amperes.

Among the many advantages of this system are the fol-

lowing: Steadiness of voltage, removal of the danger of

burning out fields by abnormal armature speed, relief to the

driving machinery, removal of fields from the line circuit,

preventing any possible damage to them by lightning or

other cause, the prevention of damage to commutators for-

merly caused by short-circuits upon the line throwing open

NEW METHOD FOR THE BETTER REGULATION OF POWER GENERATORS DR

electric street railway service could be successfully main-

tained throughout a Canadian winter.

Philadelphia Trolley Parties.

Quakerdom has been seized with an epidemic which
promises to carry away the borders of its traditional so-
briety, writes a Philadelphia correspondent. With the ad-
vent of the trolley cars there came what was at first a mild
form of fever, but it has now reached the violent stage,

and the quiet of the night is rudely disturbed by the shrill

echoes of tin horns, brass bands and shouts of merriment.
On almost every line of trolley railway the trolley party has
sprung into existence, and with gayly lighted cars, trimmed
with flags, all Quakerdom seems to have yielded to the mad
whirl of dissipation. The trolley party has developed a
distinct character as a kind of summer night's recreation.

When the electric street car service came into existence
the trolley party came with it, and with a flattering prom-
ise that it has come to stay. To-day it is no longer in its

infancy. It has reached the full vigorous maturity of an
adult age, and has powerfully commended itself to public
favor as an efficient aid to life, health and digestion. It is

something that both youth and age cling to with a joyous
animation,—youth with an exuberance ol flowing spirits and
age with a mild and decorous manifestation of pleasure.
Thus young and old are the patrons and beneficiaries alike
of the trolley party, and having such a hold on the hearts of
the people the street railway corporations have recognized
in it an emergency that must be met, and up to the present
time they have succeeded in meeting it. Ice cream is served
on one special car and stronger refreshments may yet be
dispensed.

Thank You.
The Western Electrician with its issue for July 6,

1895, entered upon the ninth year of its existence". We
congratulate our Chicago contemporary on the successful
attainment of this very respectable age and we express the
hope that its present prosperous condition may long con-
tinue.

—

Electrical Review, New York,

^([STcft^ tiLfniiciM

IVEN KY WAIER.

''Toughness 2.5 to 3.0, density S.S5, color reddish, bright

metallic luster, very ductile, very malleable, very good con-

ductor of both heat and electricity," and "Native copper is

red, sonorous, very ductile, malleable, tough," is what the

authorities tell us of the two forms.

Unfortunately electrolytic copper suffers too often from

imperfect or careless handling, and is too generally chemi-

cally impure for scientific uses and inferior for elec-

trical purposes. But nothing short of an expensive

chemical examination will show the kind of impurity

which a sample contains. As to its electrical con-

ductivity, that may be found by actual measurement, with

proper laboratory appliances.

But in these days of rush and confusion, it is seldom the

case that one will stop to inquire or think even of the per-

centage of foreign metal there may be in an invoice of wire.

A considerable percentage of all the old wire recovered from
deserted or condemned installations, from burned buildings,

damaged cables, etc., gets back to the wiremakers, and
some of this undoubtedly is worked over into wire again

and again, as is the case with the scrap of other metals.

It has been claimed that pure native copper is far more
expensive to convert into merchant metal than the sulphu-

rets, oxides, sulphates, carbonates and other combinations,

because of its peculiar toughness, while the ores are readily

broken up and handled. In the ores the metal is found in

combination with silver, arsenic, antimony, mercury, zinc

iron, chlorine and sulphur.

The methods employed for the conversion of the ores are

comprised in ten steps, as enumerated by metallurgists, be-

fore the last or pure condition is reached.

Syracuse, N. Y., is to be connected with the villages of -

Fayetteville and Manlius by an electric railway 12 miUs
long. Water power will be utilized.
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Some Observations on a Direct-con-
nected 300 K. W. Monocyclic

Alternator'
Bv Dl'gald C. Jackson and S. B. Fortenbaugh.

Before giving the resalts of the observations we have
taken, it will probably be desirable to give a brief description

of the machine. The machine is the new monocyclic alter-

nator, manufactured by the General Electric company, of

300 kilowatts capacity— 1,150 volts, 260 amperes—at a speed
of 140 revolutions per minute. It is directly connected to a

Russell, tandem-compound, high-speed condensing engine,
which ran during the test about 15 revolutions more than
the required speed. The armature is of the iron-clad type,

1 10 inches in diameter, 10/2 inches wide, with about three-

sixteenths of an inch clearance, and is furnished with two
sets of windings.

According to Dr. Louis Bell the cross-section of the main
and teaser coils is the same, but the latter has fewer turns

and is placed in shallower slots midway between the main
coils. The pressure developed by the teaser coils was .7 of

the pressure across the main terminals of the machine.
There are 96 slots on the armature, one-half of these being
used for the main coils and the other half for the teaser

coils. Three collector rings are nsed, one being connected
to each end of the main coil, and one to the free end of the

teaser coil.. These are made of brass, two inches wide and
three-fourths of an inch thick, and each has two brushes, five-

sixteenths of an inch thick, covering its full width. The
rectifier for the series excitation is 4^^ inches wide and has

48 segments 1,'+ inches in width. Two sets of brushes are

used for both the positive and negative poles of the rectifier,

each set consisting of two copper brushes 1^4 inches wide by
five-sixteenths of an inch thick. Only about .63 of the total

current is rectified in this machine. The magnet cores are

lammated, 4S in number, and are 10 by 4X inches face and
io^'.4 inches deep, the outside dimensions of the field wind-
ings being about 12 by six inches. Each magnet spool car-

circuits, therefore, being assumed at lOo. Actual
measurements have shown that the power factor is at any
rate over 98 per cent., and consequently the error made
by this assumption is comparatively small. The diagonal
lines in the figure show respectively the indicated horse
power and the electrical horse power at difierent loads,
the vertical scale for these being at the right hand of the
figure. For the ordinary changes of load, the regulation
of the alternator is not entirely effected by the series coils
as the machine now stands, but requires considerable hand
regulation. However, this can probably be improved by
altering the shunts across the rectifier and series turns re-

spectively, thus giving a greater number ot ampere-turns
in the series coils. This lack of regulation on the part
of the alternator, combined with the unsatisfactory regula-
tion of the engine, makes the performance of the gener-
ating set somewhat below the standard for this class of
machinery when under ordinary working conditions, but,
as a whole, the unit is a magnificent piece of mechanical
construction.

Milwaukee Street Railway Taxes.

The recent decision of the Supreme Court of Wisconsin

in the Milwaukee street railway assessment case is of im-

portance to every city which has an electric railway or an

electric lighting system or any quasi-public enterprise of a

similar nature. Last year, for the first time in the history

of the city, the Board of Review assessed franchises of the

Milwaukee Street Railway, the Badger Illuminating com-

pany and the Edison Electric Illuminating company, as well

as the poles, tracks, and everything else pertaining to the

conduits or road-bed of the Milwaukee Street Railway com-

pany, which controls the lighting companies as well as the

street railway. The assessment was an increase of $[,714,-

SOME OBSERVATIONS ON A DIRECT-CONNECTED 3OO K. W. MONOCYCLIC ALTERNATOR.

ries a series coil, and a separately excited coil, all the series

and separately excited coils being separately connected in

series.

The series coils are formed of two flexible cables in paral-

lel, having a total cross-section of about 98,000 circular mils,

while the cross-section of the separately excited coils is

about 33,100 circular mils.

The exciter used was a four-pole continuous current ma-
chine, of the new General Electric, slow-speed type, belted

directly from the dynamo shaft, and therefore all power meas-

urements include the power furnished to the exciter. The
output of the exciter is 52 amperes at 125 volts, and its speed

850 revolutions per minute. Standardized Weston instru-

ments were used, with the exception of the main ammeter in

the generator circuit, this being the regular station instru-

ment furnished by the General Electric company. This in-

strument was quite sensitive, and, while no means were at

hand for calibration, we think ihe results may safely be taken

as a fair indication of the performance of the machine. The
principal dimensions of the engine are as follows: Stroke,

24 inches; diameter of high pressure cylinder, 15 inches; di-

ameter of low pressure cylinder, 24 inches.

Figs. I and 2 represent a set of cards taken from the engine,

and following are the electrical readings taken at the same
time : 124 amperes, 1,144 volts, 146 revolutions per minute.

The exciting current was 51 amperes.

In planning the test we fully expected to make a 10 hour
continuous run at full load, and determine the heating, effi-

ciencies, etc., but were unable to go farther than slightly

above .half load. In the first place the engine was pided to

a sing e boiler of insufficient capacity, and secondly the en-

gme was too small to carry the fud load of the generator,

and in addition its regulation was defective, the total varia-

tion of speed being as much as 15 per cent. Fig. 3, there-

fore, shows an efficiency curve for slightly above half load,

and from this it will be seen that the commercial efficiency

of the generating set is about 81 per cent, at half load.

When these observations were made the machine was in

commercial service with the regular tra.nsformer load.

The commercial efficiency of the generating set is taken as

the ratio of the electrical output to the indicated horse

power. The electrical horse power here used is taken as

the product of amperes and volts, the power factor of the

I. Read before the American Institute of Electrical Engineers, Niag-

ara Falls, June 26, 1895.

050 over that of the previous year, and the company at once

took steps to appeal the case to the courts. In the Circuit

Court the company won its suit, whereupon the city ap-

pealed to the Supreme Court. The company's victory was

announced in the Western Electrician, June 29, 1895.

The text of the Supreme Court's opinion is interesting

as well as important. It is declared that the assessment

against the Milwaukee Street Railway company for the fran-

chises of the Edison Electric Light company and of the

Badger Illuminating company or for any property belong-

ing to these two companies cannot be sustained, for the

reason that such franchises andproperty belong to the com-

panies and are proper matter of assessment against them

and not against the Milwaukee Street Railway company, the

controlling corporation. Tliese franchises are inalienable,

and the companies have no right to transfer them and their

other property to the Milwaukee Street Railway company,

so as to prevent them from performing the duties that they

owe to the public in return for the franchises granted to

them by the city.

In regard to the assessment of the street railway proper,

it had been contended in behalf of the company that the

city bad no right to assess its franchises, for the reason that

no provision or rule had been enacted for their valuation

;

that the ties, poles, tracks, etc., are real estate and as such

assessable only in the ward in which they are located; that

it was not competent for the city to assess the land on which

the power houses are located in various wards and assess-

ments districts in the Seventh ward, where the company has

its principal office, as an entirely, and that even if such an

assessment in entirety were competent, the assessment in

question was not legal, for the reason that the assessment

was not made in an entirety, the power houses and the

premises on which they are located being assessed separately

from the franchises and other property.

These questions, the Supreme Court declares, are import-

ant, in view of the great and constantly increasing amount
of capital invested and used in connection with such fran-

chises by water, light and street railway companies, the fran-
chises and property of which are charged by reason of their

legal connection with important uses in favor of the public.
It is conceded, the opinion states, that street railway fran-
chises are property; indeed, there is no authority whatever
for supposing that they are not property, and it is also es-
tablished that the franchises of the company and its property
are indivisible, not being subject to severance by sale for

taxes under the general operation of the tax laws or other

Indicator card from low pressure cylinder, zo lb.- spring, speed
146. Total, t. H. P. Low pressure cylinder 107,8 K. H. P. 190.
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legal process. The court cites the general statute exempt-

ing railroad property from taxation, in view of the license

paid directly into the state treasury, and then, in order to

show that the legislators of the state never intended that

street railway property should not pay taxes, the court quotes
the amendment, made when street cars began to make their

appearance, expressly excluding any horse railroad in any
city or village from the operation of the exempting statute

and the subsequent amendment expressly excluding any
cable or electric railroad in any village or city from exemp-
tion so far as the taxing of its property by such village or

-city is concerned. The Supreme Court then quotes authori-

ties to show that the franchises of such horse railroad or
cable or electric railroad are property and very valuable

property. The Supreme Court goes on to say, in reply to

the point made by the company that its franchises couU not
be taxed because there had been no rule established for the
taxation of such properly, that legislative directioii as to the

manner of valuation is a convenience rather than an abso-

lute necessity, and the lack of such direction does not argue
the absence or the suspension of the general power to tax.

The court declares that the value of franchises, especially in

connection with the property reasonably necessary for their

exercise and use, can be determined, although perhaps not
so readily or so certainly as the value of the other subjects

ol taxation. The cardinal requirement is that as property
such franchises shall be assessed, and all else is a matter of
method and detail. The assessors or Board of Review would
seem to be competent under the statute to assess such fran-

chises and to extend the taxes.

The company sustains the point that the franchises and
corporate rights of a quasi-public corpi)ration and the prop-
erty necessary for its use are indivisible, being an entirety,

and cannot be sold in part under adverse process as such
sale would prevent the company from discharging its duties

to the public. Regarding.lhe matter in this light, the court
continues, the proper place for the assessment of the prop-
erly as an entirety was its principal office or place of busi-

ness, and it'quotes a decision of its own in support of this

position, as well as decisions of a number of other state

Supreme Courts.

It will be seen that while the Milwaukee Street Railway
company succeeded in knocking out the assessment for 1S94
upon its franchises, road-bed, tracks, poles, conduits etc

the city established the principle, which is likely to be

Indicator card from high pressure cylinder, 60 ib. sprinc. Speed
146. 1 otal 1. H. P„ high pressure 126.3 E. H. P. 190.
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adopted in every city in the country, that everything per-

taining to the operation of an electric railway that is in the

form of property is taxable.

As soon as the opinion of the Supreme Court had reached

the city, the tax commissioner wrote a communication to the

city attorney asking him whether the street railway fran-

chises and poles, etc., should be assessed for the year 1S94.

The tax commissioner stated that the Supreme Court had
decided that the power house of the company in the Seventh
ward was personal properly for the purposes of assessment,

and he called attention to the fact that the new law, passed

by the Legislature since the assessment for 1S94 had been
made, exempts the company's personal property from taxa-

tion, but makes its real estate liable for state, county and
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school taxes. In view of these conditions the tax commis-

sioner asked the city attorney whether the power house

should go unassessed as personal property, or should be

assessed as persona! property, or should be assessed as real

estate. He also asked whether the Pabst power house

should be assessed in the Seventh ward, where the plant is

located, or in the Second ward. In which is located the office

of the Pabst Brewing company, where all the business of

the lighting plant is transacted.

The city attorney has just given an opinion in which

these questions a'-e decided. In the first place, he holds that

there can be no reassessment of the street railway property

for the year 1S94. The Supreme Court, he says, has held

in the decision just quoted that the franchises and poles, etc.,

of the company are personal property for the purposes of

taxation, and inasmuch as the company has paid all the taxes

upon its real estate for the year .1S94, he is of the opinion

that a reassessment of its property for the year 1894 is not

warranted by law. The Supreme Court, it may be re-

marked right here, decided in the case in question that the

board of review, which might have corrected any error in

the assessment, is not a permanent body, but has been dis-

solved,' so that it has lost all control over the assessment,

the inference from the Supreme Court's decision being that

the new Board of Review had no power in the premises.

Coming to the question concerning the manner of assess-

ing the street railway company's po%ver house, the city at-

torney announces that he does not agree with the tax com-

missioner that the Supreme Court had decided that the

street paving, etc., the company will escape considerable

taxation to which it has been liable in the past. The tax

commissioner wants to know how the power house and the

grounds upon which it stands can be assessed with the fran-

chises, as provided by the Supreme Court's decision, as

personal property in the Third ward, where the company's

office is located, and as real estate in the Third ward for the

other purposes provided by law. ,

Municipal Plant of tine City of Brussels.

The superficial area of this plant embraces 1,405 square

meters, and the buildings comprise the plant proper and the

offices of the management.

On the ground floor a space 36 meters in length by 15.50

broad and S.50 high is occupied by the engine and the

boiler room, the latter being 31 meters by 1 7 meters. On the

first floor are the accumulators, the repair shop and store-

rooms, while over the boiler-room are found the reservoirs,

with a capacity of 100 cubic meters, the coal bins with

storage for 200 tons, and the purifier with capacity for

changing 10,000 liters of water per hour. Coal is received

on a swing-bridge and raised by an elevator actuated by a

motor as shown in Fig. 3. The stack of the boilers is 56

meters high; its least diameter 2 50 meters.

For each pair of boilers—there will be eight eventually

—there is one heater.

Water is purified by the Dervaux system, using lime

water and carbonate of soda. .The boilers are fed by

pumps giving 12,000 liters per hour.

FIG. I. MUNICIPAL PLANT OF THE CITY OF

power house was personal property for the purposes of tax-

ation. He declares that the rule that all property of a street

railway company, the use of which is essential to the enjoy-

ment of its franchises, must be taxed as a whole, is destroyed

by the new law providing that street railway companies shall

pay a license fee based upon their gross earnings "in lieu

of all other taxes, assessment and licenses of any such cor-

poration, and all personal property, franchises and real

estate owned by such corporation or company shall be ex-

empt from assessment; except that all land or lots unim-

proved or having buildings thereon owned" by any such

person, company or corporation, shall be liable to taxation

for state, county and school purposes." In view of the ac-

tion of the Legislature in shattering the doctrine of the tax-

ation of all such property as an entirety, the city attorney

holds that there is no apparent impropriety in assessing the

various power houses of the company as real estate in the

assessment district in which it lies. The city attorney

further holds that the power house and the franchises, etc.,

should be assessed as an entirety, and the assessment must

be made in the assessment district in which the corporation

which operates the plant has its" principal office.

There is still one point in regard to the assessment of

street railway property that has not been decided, and that

point involves the constitutionality of the new law providing

that street railway companies shall pay i per cent, of their

gross earnings up to $250,000, 1^2 per cent, for the second

$250,000 and 2 percent, upon all sums exceeding $500,000.

The point is raised that assessments include a levy for special

improvements and that it is an impossibility for the Legis-

lature to pass a valid law precluding the collection of taxes

for such purposes. If not compelled to pay for sewers.

BRUSSELS.—DYNAMO ROOM AND SWITCHBOARD.

The plant comprises two compound condensing steam

engines—one in reserve—of 500 horse power indicated, but

capable of exceeding that by 25 per cent. Space is pro-

vided for four similar machines. The driving pulleys are

six meters diameter with grooves for nine cables of 4c

millimeters in diameter. The pulleys weigh 20 tons. Fig. i

gives a general idea of the magnitude of the installation.

Fig. 2 shows one of the four-pole dynamos with drum

ring, each having 143 kilowatts capacity, running at a speed

of 300 to 360 revolutions per minute, connected by pairs to

each of the two engines. At normal speed these develop

1,100 amperes at 130 volts. At 360 revolutions they fur-

nish a charging current at iSo volts of S60 amperes. They

weigh 17 tons. There are four collector carriers of bronze,

and four brushes of woven copper, the shifting of th^e

being accomplished by means of an endless screw, moved

by hand. The current efficiency at the motor is So per

cent, under full load.

The battery of accumulators comprises 140 elements, the

plates weighing 335 kilogrammes each, including the con-

tacts. The total weight of the batteries in place is So tons.

Space is reserved for a duplicate plant, when occasion shall

require. Each element has a capacity of 350 amperes

during ten hours. In case of a break-down requiring the

installation of a second machine, this battery will furnish a

current of 1,400 amperes for 30 minutes.

The 140 elements are arranged to form two batteries of

70 elements each, so connected with the switchboard as to

permit of any combination of cells from 44 to 70, for either

charging or discharging. The efficiency of the accumulators

is guaranteed for a minimum of 70 per cent.

The bOfird at the center of cjistributjon is 3.50 meters high.

Fig. I, and carries all necessary connections for dyna-

mos, accumulators and the service, on the three-wire sys-

tem. The six engines are so disposed that each will

actuate two dynamos at 130 volts, or one at 260 volts

when necessary. The two engines now in service each

actuate two dynamos. The negative pole of the dynamo
No. I is permanently connected to the positive of dynamo

No. 2. The two poles are connected by a cable with a fuse

and ammeter to the neutral bus-bar. The positive pole of

No. I is connected through a fuse to a large throw-over

switch, connecting either to the accumulators or to the bus-

bar leading to the positive feeders. The arrangement of

the negative of No. 2 is similar. An ammeter shows the

output of each dynamo.

The exciter circuits of the dynamos are arranged in shunt

as follows: One of the extremities of the circuit of the ex-

citer is attached to the negative pole of the dynamo No. i,

while the other extremity leads to a switch fixed upon the

dynaino. This switch is connected to the positive bus-bar

of the board through a variable rheostat. A similar con-

nection is made for dynamo No. 2. To suppress the spark

of self-induction on opening the exciter circuit, additional

resistance is introduced before breaking.

Twenty four feeders lead from the board, having double-

pole switches and rheostats of platenoid, while the third or

neutral wires are connected directly to the neutral bus-bar.

Tension wires return from each feeder center to a positive

and a negative voltmeter, by the aid of which the rheostats

are capable of restoring the balance at any time.

Automatic switches are provided which prevent the accu-

mulators from discharging through the dynamos. There

are also on the face of the board two voltmeters of six cir-

cuits and registering ammeters showing the condition ot

charge and discharge. Two of these latter are protected by

automatic switches which open the lines when the discharge

becomes too rapid, as in case of an accident to a machine,

when the accumulators furnish all the current.

A varying scale of voltage at the central station has been

adopted, whic 1 allows for a varying drop according to dis-

tance carried.

The cables are of pure copper, according to Matthiesen's

table. The conductors aVe tinned—first covered with a

layer of pure rubber, then a layer of vulcanized rubber and

a winding of rubber tape, and finally a saturated hemp en-

velope finishes the covering. The guaranteed insulation is

not less than 2,500 megohms per kilometer in water at 15°

C, after immersion for 24 hours with a current of at least

500 volts. The cables are drawn into cast-iron pipes with

rubber joints. These pipes are from 75 millimeters to 50

millimeters outside diameter. Test boxes are placed at

street corners at no more than So meters apart. These

boxes have iron covers painted with asphalt. The system

is underground throughout.

Cause of Death in Electric Shock ^

By a. M. Bletle. M. D.

The work here given was undertaken with a view to elu-

cidating the effects of larger quantities of electricity on the
organism. Incidentally the value of artificial respiration after

death by electricity was also tested. As this is the minor
portion of the work, this part will be given firsi:. The data
bearing on the subject in general are quite meager, especially

as to the amount of current which actually passed through in

fatal cases.

In all my experiments dogs were used, and in the sub-
joined table the weight, voltage, amperage and time are

given for each case. In the first experiment 525 volts, 2
amperes were applied for eight seconds; in the second, 220
volts, 1.2 amperes; in the third, 106 volts, .4 ampere, 10
seconds; in the fifth, 96 volts, .35 ampere, two seconds; in

the sixth, 52 volts, .3 ampere for one, two and four
seconds; in the seventh, 70 volts, .32 ampere, one-half, one
and two seconds.

Before the application of the current a canuala was put
into the trachea so "arranged that it could at once be con-
nected with a bellows for the purpose of giving very com-
plete artificial respiration. Respiration was set up as soon
as the current was off and this was continued for periods
varying from 20 minutes in the first case to 2)4 hours in the
last, and in no instance was resuscitation accomplished.
Further work was carried on for the sole object of studying
the effect of the current.

Our electrodes consisted of oval copper plates threeby two
inches, covered with sponges moistened with salt water.

One electrode was applied at the base of the skull, and the

other over the middle of the back, the hair of the animal
having been previously well moistened with the salt solution.

The current used was the alternating current of 130 periods
per second. While the details of each experiment are given
in the table subjoined, a few are selected for special present-

ation. The larger voltages were abandoned for 100 volts,

70 and 50, as near as could be reached.

Ninety-eight volts with .32 ampere was applied first one-
halfsecond, then one second with recovery, but in two seconds
produced death. Fifty- two volts with .3 ampere was ap-
plied one second, later two seconds, with recovery, then four
seconds, producing death. Fifty-two volts, .24 ampere, ap-
plied three seconds produced death. Fifty-one volts, .12
ampere, four seconds, and 51 volts, . iS ampere, four seconds,

I. Read at the twelfth general meeting of the American Institute gf~
F,!cc[rical Engineers, >|iagara Falls, N. Y., June cy, 1895.
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were not fatal. Fifty-one volts, .2 ampere, four seconds pro-

duced death. From these figures and similar ones to be ob-
tained from the table, it is evident that the result depends,
somewhat independently ol the weight of the animal, on three

factors: On the voltage, on the amperage and upon the

time of application. A variation of either one of these

factors may change the result—that is, a lower voltage with
lesser amperage applied for a longer time will have the same
effect as a current of higher voltage or more amperage ap-

plied for a shorter time. In this connection it was sug-

gested by Professor Thomas that the joules necessary would
be found the same in each case, and calculations show that

this is approximately true. To prove this absolutely it

would, of course, be necessarj' to work with the minimum
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quantities as to voltage, amperage and time in each case,

and no doubt one or another of these factors will be found
in excess in most cases. In these experiments it is of great

interest to point out this approximate relation between the

results and the absolute amount of mechanical energy used.

The results found on post mortem examination of the ani-

mals were so uniform that they can be very briefly described.

In all cases this examination was made immediately after

death, and at first we wished to study the changes prcduced
upon the heart, so that the incision was made through the

chest walls and the heart exposed as rapidly as possible.

This organ presented the following peculiar conditions. The
left side was completely relaxed, the right side was intensely

gorged with blood, as were also the large veins in the imme-
diate vicinity of the heart, and the little appendages of the

upper portion of the heart were found beating regularly,

strongly and synchronously. Pressure on the heart caused a

contraction of the other parts, and from this it was evident

the death was not due primarily to the destruction of the

FIG. 2. MUNICIPAL PLANT OK THE CITY OF BRUSSELS.
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heart fibers. In addition it was noted that the deep and
extensive cuts made in the tissues were free from blood,

and that the arteries were quite small and contracted.

This excluded a direct effect upon the heart, and having
shown by artificial respiration that the stoppage of this

function was not the cause oi death, other causes were' to be
looked for.

It was supposed that the current immediately struck the

pneumogastric nerve stimulating those fibers which control

the heart in that they have the power of arresting its beat,

when strongly stimulated. To test this view, resort was

WESTERN ELECTRICIAN.

had to the hypodermic injection of atropine, the action of
which drug is to paralyze the nerve fibers, and thus prevent
their action on the heart when :stimulaled. In one case

'A" grains of atropine was given, 52 volts with .25 ampere
was applied first for two seconds, then for four seconds, and
this resulted in death. In a second case ^"g grain of atro-
pine was given, 52 volts with ,29 ampere" was applied first

two seconds, then four seconds, again resulting in death.
These animals were not therelore rendered more resistant

by the drug, and the theory as to the role of the pneumo-
gastric nerve was abandoned.

I now recall the fact already mentioned, that after death
incisions into the animal are not followed by bleeding, that
the arteries are contracted down to a very small caliber,

and that the blood is crowded into the very large veins in

the trunk. Taking these facts, it was suggested that the

current acted upon the arteries through the nervous center
which controls their diameter. It is well known that the
arteries are supplied with a middle muscular coat in which
the fibers are circular, and their contraction would, of
course, cause a narrowing of the artery, rise of the blood
pressure, and a consequent impediment of the heart's ac-

tion; in fact, it has been experimentally demonstrated that

the arteries can be constricted to such an extent as to pro-
duce a rise of blood pressure which the hed.rt is unabie to

overcome, and that the circulation will stop from this cause.

It is further known that we have in the brain most of the
nerve matter whose function it is to control the vaso-motor
nerves, the arteries at one time and in one place contracting
and thus decreasing the amount of blood; at another time
and in another place dilating and thus increasing the

amount of blood getting to another particular part. To
test this view, that the action of the vascular nervous sys-

tem was the cause of death, we resorted to the hypodermic
use of nitroglycerine. It is known of this drug that it

powerfully affects the arterial system, causing, when given

FIG. 3. MUNICIPAL PLANT OF THE CITV OF BRUSSELS.
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in larger doses, an extreme dilatation of the arteries, and a

consequent great lowering of the blood pressure.

The first animal received ^V of a grain of nitroglycerine,

and when the effects were fully established, a current, which
was known to be fatal, was thrown in, namely 50
volts, .24 ampere, for four seconds, but the effects pro-

duced by this current soon passed off and there was com-
plete recovery. Then 97 volts, with .54 ampere, was
thrown in for one second, but this caused death. In an-

other case ^g of a grain of nitroglycerine was used; here

25 volts, .22 ampere, a fatal dose, was thrown in for

four seconds with recovery. One hundred and four volts,

.6 ampere, was thrown in for four seconds, producing
death, but after the current was taken off there was noted

eight deep, although irregular, respirations. In other cases

where the nitroglycerine was used, there was no apparent

effect, but some investigation led me to attribute this to

the unreliability of the tablets of nitroglycerine used, and
this drug was thus abandoned for nitrite of amyl, a sub-

stance which has the same physiological etTects as nitro-

glycerine, but which can be always obtained pure, and the

effects of which can be more accurately regulated because

it is given by inhalation. In the first case the animal was
brought moderately under the influence of the nitrite of

amy], 52 volls with .24 ampere was thrown in for three

seconds (this, by the way, being a fatal dose ordinarily),

without producing death Fifty-two volts, .25 of an am-
pere for four seconds, also a fatal dose, failed to produce

death. Fifty-two volts, .3 of an ampere for six seconds,

produced death, but al^ter the current was taken off, the

animal made 22 deep, regular respirations, though not a

trace of the heart beat could be made out, this incidentally

proving that stoppage of the respiration is not the primary

cause of death.

Three more experiments may be selected—numbers 24,

26 and 27 of the lable.

No. 24 was a pointer dog in excellent condition, weighing

34 pounds. Nitrite of amyl was given until the effects were

iully marked. Fifty and five-tenths volts with .2 ampere

was given for three second:-; after a pause the same

quantity was given for six seconds, followed by recovery.

Three days later the same dog, who showed no effects at all

of the previous treatment, was given—without the nitrite

of amyl—51 volts, .2 ampere, four seconds, producing death.

In the last case a dog weighing only 12 pounds and of
such general condition of weakness that the assistant pro-
tested against his use as not being competent to demon-
strate anything, was given a full dose of nitrite, then 50
volts with .6 ampere was applied for four seconds and
followed by recovery. The dose applied for six seconds pro-
duced death and here again several respirations were noted.
The statements made in regard to the cause of death by

electricity are so at variance with one another that it is un-
necessary to review them here. Among other plausible
reasons it has been stated that the current has a direct dis-
integrating effect on the brain and nerve tissues and that
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herein is to be found the cause of the fataliiy. The dis-

integrating effects of the current on the brain and nerve
tissue said to follow are not to be seen microscopically, and
the microscopic examination of these organs so far as made
by us failed to reveal any change in their structure. It

would appear therefore that death in electric shock is en-
tirely due to the fact that the current produces a contrac-
tion of the arteries through an influence on the nervous
system, and that this constriction of the arteries throws in

such a mechanical impediment to the flow of the blood as

the heart is unable to overcome, and that, where drugs are
given to counteract this effect, much larger doses or elec-

tricity than the ordinary can be borne. While artificial

respiration may be of value in simple stunning, when
larger doses have been taken, no rational means of resusci-

tation have as yet been suggested.

I was enabled to carry out the above experiments by the
loan of apparatus kindly furnished by Professor Thomas
and was greatly assisted in the work by Mr. Boyd, of the
Physical Department, who was present at every experiment
and who made the measurements for us.

The current was obtained from a surface wound alterna-

tor giving an approximate sine-curve. For potentials of
ICO volls or less, connection was made with the secondary
of a suitable transformer.. Potentials of over 100 volts

were taken directly from the primary circuit, adjustment be-
ing made by varying the generator field.

Voltages were measured by means of a Weston alternat-

ing current voltmeter. The mains supplying the current
were of low resistance, so that the drop when the circuit

was closed was found to be negligible. The figures given
are the actual potential differences of the electrodes, while
the current was flowing through the animal, correct to
within one-half volt. A Siemens dynamometer was used
for measuring the current when the time of contact was
less than four seconds. It was somewhat difficult to make
a setting, so that readings for those short times can not be
taken as correct within five per cent.

Electric Pump that Follows the Water.
A novel electrical pumping plant is shown in the accom-

panying illustration of an installation at Monroe, La., de-

scribed by the Engineering and Mining Journal.

The great variation in .height of water in the river

rendered it necessary to have a changeable location for

the pumps in order that the suction pipe should be always

sufficiently submerged. With this end in view a tramway

reaching well into the river at low water was built. Upon
this tramway, mounted on a four-wheeled truck, a pump
house was constructed. This house contains an eight by

10 inch triplex power pump, made by the Goulds Manu-

facturing company, driven by a 15 horse power slow-speed

Westinghouse electric motor.

With the rise and fall of the water the position of the

pump house on the tramway is changed by means of the

windlass shown at the head of the tramway. This view

shows the pump house at the lower end of the tramway, the

water being low.

Necessarily in such an installation as this provision had

to be made for connecting the pumps and discharge pipe,

and this has been accomplished, as may be seen, by ex-

tending the main the entire length of the tramway and put-

ting flanged tees at regular intervals.

At these points the connection between the pump and

main is made. In order to supply the necessary current

for operating the motor a pole line was erected alongside

the tramway. On this are strung the wires which carry

current to the motors.

This electrical pumping installation is the property of

the Monroe Water & Light company, from whose central

station the current for the motors is obtained. In spite

of the conditions under which the pump is operated and

the frequent changes of the pump house, it has been quite

satisfactory from the start.
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He who attempts to lead the blind should have toler-

ably good eyesight, lest he make himself ridiculous. In cor-

recting "the popular ignorance of the terms voltage and

amperage" the All>aiiy Journal informs its readers that

"voltage is stated to be the speed of the current." It would

be mildly interesting to know who made this statement and

how he came to make it.

Street railway managers will follow the experiments

now being conducted on an underground conduit railway

system in New York with more interest than they have

given other enterprises in this line, as it appears,that in this

case the operating company as -well as the construction

company look upon the project as giving promise of sohdng

the question of electric surface railways in sections of large

cities where the trolley would not be admitted. There have

been so many projects in this line that have iailed in com-

mercial application, that street railway managers have good
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rea.son to be skeptical, ^ut the present trial is being made

in good faith and by a company that seems to be really de-

• sirous of getting such a system. This fact established, the

public will await the result of the experiments with interest.

The fact that so much attention has been given to the me-

chanical details would indicate that all engaged in the enter-

prise realize that something must be done to satisfy the pub-

lic demand. The promoters of the system say that it will

work satisfactorily, but they admit that the cost of construc-

tion is far greater than the overhead trolley and that this may
prove an unsurmountable obstacle to the success of the pro-

iect.

An interesting question has been raised at Evansville,

Ind., where the Board of Public Works has been restrained

from awarding a contract for street lighting to a company

whose bid was not in accordance with the specifications

printed. The story is told in another column. The point

of interest to electrical men is the attempt to introduce the

AVelsbach burner in competition with arc lamps for

street lighting. Tlie promoters of the Welsbach have

learned that for obvious reasons there is no room for the

device in interior lighting when considerable light is

necessary. That field is already occupied by the incan-

descent lamp, and all the efforts of the gas companies have

failed to dislodge it. It is not to be expected that the Wels-

bach will find a permanent place in street lighting, although

it may be given a trial in small towns, where the rosy-hued

claims of salesmen may impose upon the credulous village

trustees. But it will not take the taxpayers long to dis-

cover that the newcomer's claims are fraudulent, that it is

not in reality an economical lamp for such purposes, and

this point once established it is bound to be discarded, for

no one would think of employing such a hideous form of

illumination excepting under the impression that a consid-

erable saving would thereby be effected.

Wires and insulators which are used in forming and

completing the connection between an electric light and

powerplant and dwellings, stores and other public places

for the purpose of conveying or transmitting light and heat

thereto, the Court of Chancery of New Jersey hulds, in the

case of Hughes against the Lambertville Electric Light,

Heat & Power company, are fixtures within the purview of a

mechanic's lien law, which provides' that "any fi.-ced ma-

chinery or gearing, or other fixtures for manufacturing pur-

poses shall be considered a building for the purpose of this

act," as does the New Jersey statute. The fact that the

poles which support the wires along the streets stand upon

land, the title to which may be in others, and that the wires

which connect the main wires with the several dwellings,

stores, and other public places pass into and are fixed to the

dwellings and stores and public buildings of persons who
were strangers to the company, except as they gave their

consent to such erection and the making of such connec-

tion, the court further declares, does not alter the rights of

the hen claimants, no effort being made by them to enforce

the lien against the land upon which the poles are erected,

nor against the dwellings, stores or other places into which

the connected wires are extended, but only against the

plant itself and land upon which it stai.ds. It is this which

the lien law here considered makes liable for materials and

labor, ani not the thing which becomes a fixture.

This decision is interesting in connection with the ruling

of the Supreme Court of Minnesota in the case ot Capeheart

against Foster, to which attention was called in the West-

ern Electrician of June 22d. Central station managers,

construction companies and supply men should familiarize

themselves with these and similar decrees and their applica-

tion, in order that they may guard against unscrupulous and

irresponsible persons who may attempt to prey upon them.

There seems to be a tendency among writers of reputa-

tion on electrical subjects to adopt a much more conserva-

tive course than that formerly followed, and this is nowhere

more noticeable than in the consideration of the use of

electricity in transportation. Dr. Duncan's paper, published

in the last issue of the Western Electrician, is an

excellent example of the moderate tone that now prevails,

and is in striking contrast to the policy pursued in the early

days of the trolley, when it was deemed necessary to claim

everything in sight. Those who remember the extravagant

claims that accompanied the opening of the Richmond line

in February, iSSS, will look with amazement upon the fol-

lowing -paragraph with which Frank J. Sprague closes an

article entitled, "Will Trunk Lines be Operated by Elec-

tricity?" in the July number of the E/igificcring I\Iagazi77e:

Let us lay aside, then, some of the visionary prophecies
concerning electric railways. Perhaps no one has been
more actively identified with them than myself; no one, I

think, has greater faith in the future of the electric railway

than I; but its future is not in the wholesale destruction of

existing great systems. It is in the development of a field
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of its own, with recognized limitations, but of vast possi-

bilities. It will fill that field to the practical exclusion of all

other methods of transmitting energy; it will replace the

locomotive on many suburban and branch lines; it will

operate almost all street railway systems and elevated and
underground roads; it will prove a valuable auxiliary to

trunk systems; but it has not sounded the death knell of

the locomotive any more than the dynamo has sounded that

of the stationary steam engine. Each has its own legiti-

mate field which will play its proper part in the needs of all

civilization.

The change in tone which is here so strikingly illustrated

is certainly encouraging, and the tendency which it marks

should be cultivated, as its general adoption will be com-

mended by all thoughtful men. Dr. Duncan and Lieuten-

ant Sprague are not one whit less positive in their belief in

the great future of the electric motor in railway work

because they are temperate in their utterances and do not

allow their enthusiasm in its advocacy to outweigh their

cooler judgment as engineers and experts.

Managers of street railways introducing improved

methods of propulsion on their lines, by which it is possible

to give better service, should profit by the experience of

those who have already accomplished this transformation

and avoid the trouble and annoyance that were in a measure

inevitable in the pioneer work. There is no excuse to-day

for any street railway company employing incompetent

motor and gripmen. When the first cable and electric

lines were equipped it was necessary to employ men who
were not familiar with the operation of cable and electrical

apparatus, and, as might be expected, many serious acci-

dents marked the opening of these roads. The people of

Chicago will not forget their first year's experience with the

cable roads, especially the North Side system, which aroused

opposition as great as that manifested by the people of

Brooklyn and Philadelphia against the trolley lines. Repeti-

tion of these accidents to-day is only avoided by constant

watchfulness on the part of the company. The same care

must be exercised in the operation of the electric lines which

now form such an important part of this company's plant.

None but experienced men should be placed in control of

motor cars. Moreover, these men should be of a higher de-

gree of intelligence than those generally employed as driv-

ers on horse cars, from which, in many cities, the ranks of

motor and gripmen have been recruited. The idea so prev-

alent that an electric motor, whether in a factory or on a

street car, requires no attention, must be modified. True,

if started it will run itself, but the result is liable to be dis-

astrous. Mr. Yerkes should instruct the men in charge of

the operation of the road, the superintendents and their

assistants, to employ none but competent men for handling

motor cars and not to place any man in charge of a IroUey

car who has not been thoroughly instructed in its operation

and drilled in the manipulation of the devices by which the

motor is controlled. Great care should be exercised by

these employes, too, at street crossings and in turning

curves. This is a point that is not fully appreciated. Con-

ductors, gripmen and motormen apparently delight in

jolting passengers over crossings and violently plunging them

headlong into the aisles of the cars in rounding curves. All

such practices should be severely rebuked by the company,

for their continuance not only subjects passengers to great

annoyance but places them in constant danger. In order to

prevent serious accidents the company should preserve per-

fect discipline among employes, exacting close attention to

minor details as well as matters of greater importance. One
much needed reform is in the prevailing custom of racing

over a cross street upon which there is a car line. This

practice, by the way, was primarily the cause of the first ac-

cident on the North Side electric lines. According to the

most satisfactory reports, an electric car was going east on

North avenue near the intersection at Wells street when a

Wells street limits car, going south, appeared at the cross-

ing a few feet distant. The grip car succeeded in getting

over the crossing, but the electric car struck the trailer

squarely in the middle, knocking part of the flanges off the

wheels. The cable train continued nearly 100 feet south of

North avenue with the trailer off the tracks. Upon this

statement of the case, which by the way seems to be com-

plete and accurate in every particular, it is evident that both

the gripman and motorman were at fault, as they did not have

their cars under control. Both should be dismissed. It

is just such reckless conduct that has brought the trolley

into ill-repute in other places, and that will make it feared

and shunned by the public in Chicago and elsewhere if these

irresponsible employes are not held in check. Street railway

companies must impress on their employes the importance

of their positions—that of a motor or gripman being not

one whit less responsible than that of a locomotive engineer.

And, by the way, it might be opportune to mention that

competent men, faithful to the interests of their employers

and mindful of their duty toward the public, can only be

secured and retained by companies paying fair wages and

dealing justly.
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Storage Batteries for Telegraph Work.
Bv Maurice Barnett.

As an economical substitute for primary batteries in tele-

graph, police, fire alarm telegraph, railway signal and

burglar alarm systems, storage batteries are coming more

and more to the front, and are thredteDing to displace, in

locations where charging current is available, the cumber-

some, primitive, and consequently unsatisfactory gravity

cell which for years and years has been the chief source of

electric power used in these systems. This change has

come about naturally, as a result of comparisons between

the economies and effi iency of these classes of cells. A
consideration of the relative first cost aad maintenance cost,

the performance, and the floor space required by primary

and secondary' batteries respectively, will indicate how in-

dubitable are the advantages possessed by the latter for this

kind of work.

In order to get at the relative first cost of primary and

secondary batteries the most satisfactory method will be to

take the number of accumulators of given size in certain

stations thus equipped and compare that with the number

of gravity cells displaced. We find the following list of

Western Union Telegraph offices equipped with chloride

accumulators and the number of gravity cells which these

have displaced:

company, in a paper read at the convention of the Association

of Railway Telegraph Superintendents held at Montreal,

Quebec, June 12th and i3ih of this year, gave as the cost of

maintenance of the gravUy batteries used in the West Shore

Railway telegraph system $1.65 per cell per annum. As-

suming that the average of these figures is correct, we may
put the cost of maintenance of these cells at $i.37|2 per cell

per annum. The cost of maintaining accumulators is the

sum of the cost of charging current plus interest on first cost

plus depreciation of cell. The cost of charging current wiU

vary according as it is bought from an electric light or

power company or furnished by the regular light or power

plant at the telegraph station. In the latter case the cost is

practically nil. Speaking of this, Mr. Stewart, whose paper

we have already cited, says: " There is practically no ex-

pense for charging—the amount of coal used is just the same

as before the battery was put on and the ammeter is not

deflected when the battery is switched in or out—in fact,

we cannot detect that the feeding of these cells has added

anything to the load of the machine. " C. F. Annet, super-

intendent of telegraph of the Illinois Central Railroad com-

pany, Chicago, says, in a paper read at the Montreal conven-

tion: "The current absorbed by the charging batteries is

not enough to materially affect the light given by the lamps,

and as it is furnished by our own lighting plant the cost is

Western I'nion Ojffice at—
Number oJ
Cliloride

Accumula-
tors in Us-.

Capacity of Celt.

Number 0/ Gravity
Cells Displaced. Purpose Required.

I

I

I

I

I

2

96

68

48

90
=52

42
225
240
240

6
100

4

40
344
172

172
12

100 ampere hours,
100
100 "

75
100 "

75
100 "
ICO "

75
'I

100 "
75

150

6

12 "
e

12 "
12 "
6 '_^

6

100 "
50

50
6

75
50
25 "
250

6

30

56

75

33

60
28

30
101

56
8

i8

58

40
3'=

330
120

450
8co
84
4'5
810
480
200
150

50
16

iz

ICO

400

For '"local" working.
l-'or "local" working.

16 liroad Street, New York For "local" working.

For "local" working.

5j/« Office, New York
16 IJroad Street, New York...
;K'r/if Office, ^ew York

For "local" working.
For "pony" wires.

For "local" working.
For "local" working.
For "local" working.

Produce Exchange, New York
Central Railroad Ferry House, New York
Main Office, Brooklyn
Wain Office, Jersey City.

Central Railroad Depot, Jersey City ;

For "local" working.
For "local" working.
For "local" working.
For "local" working.
For "local" working.

W. S. R. R., Weehawken For "local" working.

Easton, Pa For "main line" working.

For "main line" working.
For "main" intermediate.

Long Island Railroad Depot. Long Island City
Long Island Railroad Depot, Long Island City

For "main line" working.
For locals.

For locals.

For locals.

16 Broad Street, New York For "pony" wires.

For main line only.

For main line only.

For locals.

Long Branch, N. J For main line.

An addition of the twocolumns, (i)"Number of Chloride

Accumulators in Use," and (2) " Number of Gravity Cells

Displaced," shows that 2,392 secondary battery cells were

capable of performing the work of 13,007 primary battery

cells. As near as can be ascertained, the cost of the accu-

mulators was $6,071.50, as against $7,804.20 for the gravity

'
cells. These prices are for the elements, electrolyte and

connections for these two classes of cells, but do not include

cost of auxihary apparatus for the accumulators, or battery

stands. With regard to the cost of the former this will de-

pend on the source of the charging current. If this were a

current from a trolley wire, a motor-generator, switches and

recording instruments would be required in addition to the

battery. If no electric current were at hand, but mechanical

power was available, a small dynamo with suitable switches

and recording instruments would be required for charging

battery. Ordinarily, however, the cells may be charged

from any local incandescent lighting plant, when the only

auxiliary apparatus needed would consist of suitable lamp

or other resistance, switches and recording instruments. As

each installation has certain conditions peculiar to itself,

which govern the nature of the auxiliary apparatus required,

no precise statement can be made regarding expense for ad-

ditional apparatus needed in installing secondary batteries.

In any case this is not a formidable figure. Even allowing

15 per cent, in addition to cost of battery to go toward ac-

count of accessory apparatus, the cost of accumulator in-

stallation would still be well within that of primary bat-

teries. On the other hand, as accumulators require consider-

ably less than one-tenth the floor space required by primary

batteries, the cost of installing the latter is considerably

greater so far as the stands are concerned. This enables

the friends of accumulators to made a good showing in any

comparison of cost for installing these two classes of cells.

Regarding cost of maintenance of primary batteries and

accumulators the showing is even more favorable to the ac-

cumulators. Estimates differ as to cost of material con-

sumed yearly in a gravity cell. An authoritative statement

on this point, published some time since in the Telegraph Age,

gives the cost of maintenance at $1.10 a year. J. B. Stew-

art, superintendent of telegraph of the West Shore Railroad

hardly sufficient to justify the estimate.*' As not all com-

panies have their own lighting plant from which to get

cheap charging current, we may take as a basis the cost at

which this current could be bought from regular electric

light companies. From two independent sources it is found

that an amount of current equivalent to that furnished by a

gravity cell during one year can be bought for 9 cents. Add
to this 2/2 cents for interest on equivalent accumulator cell

and 2)^2 cents for depreciation of such cell, and we have ap-

proximate cost of maintaining accumulators, even under un-

favorable conditions, at 14 cents a year, as against $1 .37^ for

the maintenance of the gravity cells.

Regarding floor space required for the primary and sec -

ondary batteries, we can do no better than publish the testi-

mony of J. B. Stewart: "Prior to the installation of this

plant (the chloride accumulator plant now in use) we had

two banks of main battery of the gravity type, one of 140

cells, another of 50 cells, and one also of 48 cells for locals.

Ther^e batteries required a room 12 by 12 feet; our present

main battery of 70 cells (chloride accumulators) is kept in a

closet five feet long, four feet wide and 10 inches deep and

located in the dynamo room."

The explanation of the low first cost and small floor space

required by the secondary batteries, as compared with

gravity cells, is to be found in the circumstance of the high

ampere capacity of the former type of cell—acquired both

by large amounts of active surface in each cell and low in-

ternal resistance. Besides, the electromotive force of the

accumulator cells is two volts, or double that of the gravity

cell, which further increases the efficiency of the former over

the latter type. The high ampere capacity and the prac-

tically constant electromotive force of accumulators pre-emi-

nently adapt them for telegraphic work, especially for local

circuits, for on account of these qualities it is possible to

operate a large number of local circuits from the same cell

without having the fluctuations on any line orlines interfering

with the proper working of the others. It is well known

that with the low-capacity gravity cells it is impracticable to

operate more than a few lines from each cell, and even then

fluctuation on any line is sure to produce disturbances on the

others.

The Western Union Telegraph company installed its

first storage battery about two years ago by putting in a

single cell at the oflice, 21 Cortlandt street. New York
city. This cell was charged by a current sent through a

wire from the main office. The discharge of the cell fur-

nished current for operating 12 local circuits, displacing the 30
giavity cells which had previously been used for this work.

Since then the Western Union Telegraph company has in-

stalled accumulators in many important stations, the largest

installation being at Atlanta, Ga., where S.ooo gravity

cells were displaced. The Postal Telegraph Cable com-

pany has also begun to substitute accumulators for primary

batteries. Last, but not least, the fire-alarm telegraph

companies are recognizing the economy of secondary over

primary batteries and are installing the former in many
alarm systems throughout the country.

By reference to the table showing the number and size of

accumulators in use by the Western Union Telegraph com-

pany, it will be noticed that the ampere hour capacity of

the cells used on" the main line is very much less than that

of the local circuit cells, though in number they greatly ex-

ceed the latter. The explanation of this is found in the

fact that the current on the main line is not used for "en-

ergizing" the receiving relay instruments, and although

many lines may be operated from the same main circuit

battery, the amount of current required does not, as a rule,

reach more than one-eighth the amount required for sup-

plying local circuits. On the other hand, it has to have a

very high electromotive force lobe enabled to overcome the

resistance of the main lines. On local circuits the resist-

ance is very small, hence a single cell will furnish sufficient

pressure to force the current through these lines, while the

fact that from 12 to 20 local instruments are worked off

such a cell necessitates giving to it a large ampere capacity.

Speaking generally, it may be said that for main line work

a current of .04 ampere per relay is sufficient, while for

local circuit work, for each relay, from five to eight times

that amount is required. For local work there is also the

proportionately larger number of instruments at work.

The number of cells and capacity required to perform a

given work on local and main line circuits is ascertained as

follows: Taking local circuit work first, suppose it be re-

quired to know the ampere hour capacity of a battery to

operate a certain number of instruments for a certain num-

ber of hours on each charge. The rule is: Multiply the

number of instruments by the current required for each and

the product by the number of hours battery must discharge.

To ascertain the number of cells to be placed in series,

multiply resistance of each instrument by current required

to operate it and divide product by two. In practice, how-

ever, a sufficient margin is allowed over and above the

theoretical capacity as a safeguard against the variations in

daily work. Thus if theoretical considerations led to the

conclusion that a 36 ampere hour cell at 1.25 volts was

needed, it would be well to put in a cell of 50 ampere hour

capacity. This would furnish current for 50 ampere hours

at a pressure of two volts. For main line work the rules

are practically the same. For capacity, multiply the num-

ber of lines by current required on each line and the prod-

uct by the number of hours battery is to be worked on

one charge. For number of cells in series: Multiply cur-

rent required on each line by resistance of such line and

divide product by two. As before stated, a sufficient mar-

gin will have to be allowed for variations in daily work.

Thus if theoretical considerations led to the selection of

120 cells of 7.2 ampere hour capacity each, experience

would dictate using say 120 cells of 10 ampere hour capacity

each.

In conclusion, it may be stated that it is only a matter of

time when accumulators will displace gravity cells in loca-

tions where a charging current is available. The grounds

for such a conclusion are to be found in the advantages

which accumulators possesses over primary batteries.

These are: First, that the'^first cost is less; second, that

cost of maintenance is about one-tenth; third, that floor

space required is about one-tenth; fourth, that electro-

motive force and internal resistance are nearly constant;

fifth, that numerous circuits maybe worked off the same

cell or group of cells; sixth, that evaporation of electrolyte

is small; seventh, that there are no corroded connections;

eighth, that there are no "creeping salts;" ninth, that the

only attention required is to see that the battery receives the

proper charge.

The Ottawa, Ont., Electric Railway company, of which
T. Ahearn is managing director, makes a fine showing in

its annual report. For the year ended May 31, 1895, the

gross revenue was $193,991-36 and the total expenses

$122,335.67, leaving a net profit of $71,655.69, or about

10^ per cent, on the average paid-up capital stock. During
the year 8 per cent, was paid in dividends and $16,570.37
was carried forward to the credit of the profit and loss ac-

count. The percentage of expenses to receipts was 63. The
profit per car mile was 5.61 cents and the profit per passen-

ger carried 1.60 cents.
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Manistee Steam Pump.
The improved steam pump illustrated by tlie accompa-

nying cuts was designed by R. L. Frost, M. E., and is

manufactured by the Manistee Iron Works company of

Manistee, Mich. Mr. Frost has had much experience in de-

signing and constructing steam pumps, and he considers that

the Manistee pump has new and valuable features.

Fig. I shows the general appearance of the boiler-feed

pumps. Pamps for other purposes have the same special

features, although the general appearance may vary. The

steam chegt is placed on the side of the steam cylinder, and

the ports run to the bottom of the cylinder, as shown in

Fig. 2; this causes any condensation from the steam to be

automatically ejected with the exhaust at each stroke, thus

doing away with the necessity for pet cocks. On this ac-

count, when the pump is set to run at a certain number of

strokes per minute, it will continue to run at that speed

without any care to draw off the condensation, which in

most pumps would cause them to slow down if not attended

to when running sl&w.

Fig. 3 shows a cross-section horizontally of the steam

cylinder with the valve in position as when admitting steam

to drive the piston to the rigtit, and Fig. 4 shows the ver-

tical section through center of pump. The steam is admit-

ted to the pump at V and passes through ports F and F'

;

thence through port M in valve; thence through ports S
and N into left-hand end of steam cylinder A at bottom.

Each end of the cylinder is exhausted, respectively, through

the ports /Vand N' into the exit port through the exhaust

cavity, or reduced central portion ot steam valve.

There is only one steam valve, and this valve has no me-

chanical connections with other moving parts of the pump,

but it is actuated by live steam passing through the passage

F in the trip tube i'and crosshead and hollow piston rod,

and thence into groove /around piston; when this groove

reaches the proper point near the end of stroke it passes

over a small port H, which allows enough steam to pass into

the steam chest to trip the steam valve and reverse the

stroke. This arrangement gives the pump a positive, full

stroke, as it cannot reverse until the piston reaches the end

of stroke so as to allow the steam to pass through the

port H.

The tappets T are only for use in starting the valve

should it refuse to move when steam is first turned on, be-

cause of cold water in the steam pipe or other cause.

The steam valve is also a perfect automatic governor,

'regulating the steam admitted.

The governing element of the steam valve is in the steam-

cushioning chambers /r" and //'". While valve is passing

from left to right a portion of live steam from port F' enters

the chamber IV" through a reduced portion of valve body

near the head A', and is confined in -said chamber and com-

pressed by the pressure of steam in chamber IF on the

larger area of the outer end of valve head A".

When the steam piston C meets a higher resistance, the

increased or reduced to suit the resistance, which causes the

pump to run at a uniform speed under all conditions and to

reverse quickly, quietly, and without jar or vibration, and

also makes it impossible for the pump to lun too fast or

strike the heads, even, should the supply to the suction sud-

denly give out or the load be suddenly taken off while the

throttle is wide open.

The steam valve does not reciprocate rapidly while ad-

mitting the steam as it does in some makes of steam actu-

ated pumps, but makes one movement of sufficient length to

give the proper steam port opening to suit the load, and

stands there until reversed for the return stroke. This

fact, tojjether with the fact that the valve has only its own
weight bearing it against the face, makes the valve very dur-

while at the World's Fair in Chicago they received the
diploma of honor.
The Hardtmuth factory was increased from time to time

as the demands upon it increased, so that to-day it is one of
the largest of its kind, and it may be mentioned that the
firm is now building apother one In Germany, which will
soon be in operation. Outside of being an expert chemist,
Fritz von Hardtmuth is also a mechanical genius, having
invented many labor-saving appliances that are used in con-
nection witli the carbon manufacture, so that to-day the

prices of carbons have so decreased as to bring them within
reach of all tliat desire a good and steady light, whi'e for-

merly only gilt-edged concerns used them. M. von Hardt-
muth, before he went into partnership with his brother, was
a prominent figure in his uncle's works at Budweiss, where
the great lead-pencil works are situated, and it may be
mentioned that a great deal of the success of the carbon
works is due to his executive ability in handling the busi-

ness.

The Hardtmuths are well known in Austria, and their

pedigi-ee can be traced back to the fourteenth century. In
the seventeenth century they were associated with Faber, the
first lead-pencil maker in Germany, but later on separated
and established the Budweiss factory, which is still retained
by the Hardtmuths, That fine old castle on the Danube,
about one hour's drive from Linz, facing the Crags on the

FIGS. I AN I MANISTEE STEAM PUMP.

able. There are no inside packed stuffing boxes, but all

are outside where they can be easily looked after and kept

tight.

The water cylinders are made either with or without

brass linings, and are so arranged that brass lining can be

put in at any time if desired. The water pistons are of cast

iron or gun metal, with fibrous packing, or solid pistons

water packed, if for pumping hot water.

All parts are made interchangeable, and in case of break-

age a new part can be quickly substituted for the broken

one. These pumps are made extra heavy and. strong and

average 20 per cent, heavier than other makes of similar

sizes.

opposite bank of the river, and which has many a time been
a subject for artists' sketches, is the paternal home of the

Hardtmuths.
The New York office of this concern will be in charge of

Francis Jehl, who will be remembered as one of the pioneer
electricians of this country and one of Edison's assistants

at Menlo Park thirteen years ago, after which time he went
to Europe and had charge of the Edison electric light meter
in England, France and Italy. In 1.SS2 he installed the

first theater that was completely lighted by electricity, at

Briinn, and several other important places of amusement
through Europe. He is an inventor of a number of im-
portant electric appliances. His large circle of friends will

wish him success, upon his return to America.

American Branch of F. Hardtmuth & Co.
of Vienna, Austria.

F. Hardtmuth is; Co., electric light carbon manufacturers

of Europe, have opened a branch office at 60 Liberty street,

New York. It will be interesting to know that the firm of

Report of Dr. Fleming on Okonite.
Following are extracts from the report of Dr. J. A.

Fleming, F. R. S., professor of electrical engineering in

University College, London, England, under date of De-

cember, 1S94, to Laing, Wharton & Down, 82(7 New Bond
street, W., London:

The cables sent to me were in large coils of about

pressure of steam driving the same is corrfspondingly aug-

mented, and the cylinder being connected to chamber /F by

the port N, the pressure in said chamber is likewise aug-

mented, which tends to move the valve farther to the right

and open the steam port M farther and increase the flow

of steam to the cylinder, and at the same time compress the

confined steam in the innerend of chamber JV" to a very

high pressure.

When the resistance to the steam piston is lessened the

pressure of steam driving it will be correspondingly re-

duced, and the compressed steam in chamber JV" is al-

lowed to force the valve to the left, reducing the opening

of port HI to the proper size to admit only enough steam to

drive the piston against the reduced resistance.

By this arrangement the supply of steam is automatically

FIGS. 3 AND 4. MANISTEE STEAM PUMP.

F. Hardtmuth & Co. was established as far back as iSSo,

when arc lighting was in its infancy, and it can be justly

called the pioneer of the carbon industry. It was 'way
back in the seventies that the well known Frenchman, Mon-
sieur Carre (whose work in the electrical science did so

much to help its advancement), made carbons by sawing them
out of the blocks of gas retort carbons, but which was a
very tedious process, outside of the fact tliat such carbons
contained many foreign and impure substances. A little

after this time Fritz von Hardtmuth, a prominent chemist,

turned his attention to the subject, and al'ter two years of

hard study and experiment eslablishetl. with his brother,

Maurice von Hardtmuth, a factory in \'ienna. It was not

long before the merits of their carbons were known, and
to-day there is hardly a place on the globe where there is

arc lighting that their carbons are not in use. Old-timers

in the electrical profession can no doubt remember the

praise bestowed upon the Hardtmuth carbons at the exhi-

iDJtions of Paris, London, Munich, ^^ienna and Turin,

half-mile lengths, and came just as they were for-
warded by the makers. * * *^

j ^^ve found in this

Okonite cable a very marked increase of insulation resist-

ance with time of charging, and have, therefore, given all

the results in the form of curves on a chart appended to
this report, in which the insulation resistance of the sam-
ples is shown in megohms per mile of cable after one to five

minutes' charging. * ^ * yiy opinion of these cables
is, therefore, that the Okonite material is a remarkably
good insulator, and that the samples of Okonite cable sub-
mitted to me represent a very high degree of excellence in

the manufacture of insulated cable. I do not lay much
stress on mere megohms per mile in a cable. The real

practical test of a cable is the electrical pressure it will

withstand after prolonged soaking in water and such gen-
eral rough usage as the cable will experience in actual
handhng. In order to test the mechanical toughness of the
Okonite material, I bent and kinked several samples at
such sharp angles as to break the copper strand inside the
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Okonite insulation. This mechanical toughness combined
with its flexibility is a great point in its favor.

I consider that this Okonite cable is a very excellent and
high class cable for all outdoor, overhead, or underground
electrical work, with high electric pressures, whether alter-

natmg or continuous.
I regard it also as an excellent material for indoor wiring

work, in cases in which the conductors are necessarily
exposed to moisture and under conditions in which a very
large factor of safety must be employed. The standard
copper conductor, being tinned and twisted, was not in a
form suitable for a verj* accurate test of the copper con-
ductivity, but the figures given for the resistance per mile
of the coils A, E and C, jhow that the copper employed is

not less than 9S per cent. conducti\'ity in all probability.

I consider that the behavior of these samples of Okonite
cables places it in the front rank as a class of cable for

electric lighting and transmission work.

Under date of February 15, 1S95, Dr. Fleming writes as
follows: The next question to which I have directed my
attention is the power of the Okonite material to withstand
the action of chemical agents. For this purpose fair sam-
ples of the Okonite cables were put to soak on January 12,

1S95, in the following chemical snlutions: (a) was put into

strong salt and water; (bl, parafine oil; (c), linseed oil; (d),

caustic soda solution; (3), dilute sulphuric acid, i.io or

battery acid. These samples were left soaking in these
solutions until February iSth, or for 34 days. They were
then tested for insulation at loo volts and found to be in

excellent condition. The samples were then submitted to

the electric pressures test, the pressure being taken up at

3,360 volts by the use of an alternatmg current having a
mean pressure of 2,400 volts, and all of these showed no
signs of failure when exposed to this pressure for five

minutes.
This forms an exceedingly severe test of the high insu-

lating quahiy of Okonite, that after this soaking in oils,

brine, acids and alkaH for more than a month all the sam-
ples withstood 2,400 alternating pressure perfectly.

I have no hesitation, therefore, in saying that I think
the Okonite insulation is a remarkably fine insulating ma-
terial and one which by its electrical and mechanical quali-

ties is well fitted for use in electric cables for high or low
])ressures. I have not found that the severe cold of the

last month has rendered it at all brittle.

Garlock High Pressure Packing.
It is but a few yeais s'nce that steam at six atmospheres

was considered a high pressure and was about the limit on

steam plants. To-day, on the modern steam plant, with

GARLOCK HIGH PRESSURE PACKING.

triple expansion or compound engines, I5opounds is a com-

mon pressure, and on many of the larger engines a pressure

of 225 pounds is used. The Garlock Packing company of

Palmyra, N. Y., has produced a high pressure packing,

made of selected fiber and metal, in combination with the

Garlock packing compound, which has successfully with-

stood the trials and hardships of stuffing-box life on the

largest engines for many years. This packing, shown in the

cut, is especially adapted to high pressure work on locomo-

tive, stationary and marine engines. The construction is

without question designed to Insure long service. The ma-

terial is made in sixteenth and eighth sizes, from one-fourth

of an inch to two inches square.

Slowgoing New York.
[From the New 'Vork WorU.}

When the people of Chicago boast of the achievements

of their city New York is apt to look on them with that

pity which springs from the consciousness of superiority.

But it must be confessed that at least in the matter of pro-

viding public facilities and accommodations of various kinds

Chicago and other cities are able to do things which seem

impossible of accomplishment in New York. It is not

pleasant Lo read, for instance, that the Lake Street Elevated

Railroad company of Chicago has made a contract to equip

its line with electricity and that the motors which are to be

furnished wthin 60 days are to be duplicates of those al-

ready in use on the ]VIetropolitan elevated railroad in the

same city. The laws of nature are the same in Chicago and

in New York, and a method of traction which can be prof-

itably operated there would be equally available here. But

while the second Chicago elevated road is making its con-

tract for electrical equipment our "L" road managers are

"considering the question,'' a performance they have been

engaged in for many years. New York was the last of the

great cities of this country to get rid uf the street-car horse

in favor of a better method of surface traction. Is it also

to be the last to adopt electricity in any form of rapid

transit?

The Greenwich & Schuylerville, N. Y., Electric Railroad

company has been incorporated to construct a street sur-

face road from Greenwich, Washington county, to Schuy-

lerville, Saratoga county, a distance of six miles. The cap-

ital stock is $200,000, divided into 2,000 shares,
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Electric Heating Pad.
One of the latest advances in real electro-therapeutics is

the production by the H. W. Johns Manufacturing com-
pany of the electric heating pad shown by the cut. The
tradename "electrotherm'' is adopted, and the device is

simply a flexible sheet or pad of asbestos, in which is em-
bedded wire of sufficient resistance to produce a constant

and uniform degree of heat when attached by lamp cord to

an incandescent socket or other source of current.

This pad will be found a great convenience in relief of

general chilliness, cold feet, etc., as well as cramps and other

local pains. By its use the risk and discomfort of frequent

changes of temperature incident to'the renewal of ordinary

ELECTRIC HEATING PAD.

hot applications are entirely obviated. It can be moist-

ened without injury, but when the effect of a poultice or

moist heat is desired it should be applied over one or two

thicknesses of wet flannel. It can be safely used by any-

one, and the simplicity and convenience of this means of

applying heat render it especially valuable for medical use.

The cost of maintaining a constant heat in this pad is

said not to exceed one cent per hour. The electrotherm is

made for any voltage, from five to 125, and can be used with

either direct or alternating current. The voltage required

IS printed on each article. By the use of a newly patented

switch, the temperature can be regulated to almost any de-

sired degree; the regular heating pads can be thus maintained

at approximately 130°, 170*^ and 220*^ Fahrenheit, when cov-

ered with ordinary bed clothing, but these temperatures

can be modified by the interposition of a blanket. For
general use the electrotherm is supplied in pads 11 by 15

inches, one-quarter inch thick, with regulating switch, plug

and 15 feet of conducting wire.

Telephone Rates in Milwaukee.
[From the Mihvaukeo cor espondent of the Western Electrician.]

New telephone rates, long promised, have gone into effect

jn Milwaukee. The principal reduction is that of the

standard rate, on a basis of i,ood calls within a radius of

three-quarters of a mile of the telephone exchange, from $90
to $75 a year. Practically this is a reduction of $15 a year

in the rate for telephones in the down-town business sec-

tion of the city. The charges for all calls in excess of

1,000 a year are the same as they have been for some time.

Under the schedule now in force every subscriber pavs $Io

additional for every quarter of a mile beyond this limit, so

that a person whose telephone is lyi miles from the ex-

change has to pay $120 a year. Under the new schedule

the rate is $75 a year for the first mile and $20 a year for

the additional half mile, so that the rate makes a saving of

$25 a year, and of course there is a similar reduction in the

rates for telephones two or more miles from the exchange.

Under the old rate a man could not have a telephone with

a metallic circuit at his residence for less than $go a year.

The new rate is $50 a year for private residences, the tele-

phones to be provided wi'.h metallic circuits, but the usual

extra charge will be made for all calls in excess of i,ogo a

year.

A device by which two persons can have telephones

on one Hne, without ringing both telephones, has been

adopted by the company. One instrument is shut off while

the other is in use. The rate for this is $40 a year. The

rate for a clock-line telephone has been reduced from $50 to

$45 a year. Hitherto the company has published in its di-

rectory only the names of persons who were paying the full

rates. Now anybody can have his name published in the

telephone directory by paying $20 a year, so that two or

three persons in the same office, for instance, can enjoy all

the privileges of telephone subscribers upon paying $20 a

year, provided that there is a telephone in the office to begin

with, for somebody must pay the full charge of $75 a year.

A committee of directors of the company worked for some

time on the new schedule, and they claim that the new rates

are among the lowest in force anywhere in the country.

The establishment of sub-exchanges is a most important

matter that has been decided upon by the company. It is

projected to establish three or four such exchanges during

the coming year, the first one to be on the South Side.

These sub-exchanges, it is claimed, will greatly reduce the

cost of the telephone to people who live any great dis-

tance from the central exchange. Each sub-exchange will

of course, be connected by cable with central exchange. The

rates of subscribers who depend upon the sub-exchanges will

be figured upon the s^ime ba§is as the r£Vte§ of subscribers
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connected directly with the central exchange; that is to say,
subscribers who live or have their office within three-quar-
ters of a mile of the sub-exchange will pay only $75 a year
and $20 a year additional for every half mile above
the limit. The directors of the company think that this

plan will greatly increase the use of the telephone.

Government Telephone Service.
[From Ihe Washingtjn correspondent of the Western Electrici.-\>j.]

The Interior Department will hereafter use its own tele-

phone system, ihe new service havuig been formally turned
over to it. The contract has been filled by the Western
Telephone Construction company, Chicago. For the most
part the apparatus is that of the Running transmitter. A
somewhat amusing incident occurred the other day in con-
nection with this service. It was before the lines were
working smoothly, and a substitute operator was at the
main switchboard when Central was called up by a lady who
desired *'to see" one of the officials. "Strictly official busi-

ness," she said, but somehow the operator could not get
connection with the official in question. The lady did not
understand the trouble and rang for about fifteen minutes.

When the situation was finally explained to her she ceased

ringing, but evidently continued vviih her ear to the receiver at

her endof the Hne. The operator forgot to turn the key which
shuts of the sound and a few moments later when he had
related the story as a joke, he added to his companion: "Just
bet the woman was not on 'strictly official business,' but a

sweetheart or wife of the official, who wanted him to take
her out to lunch or some other place of amusement." "I
hear every word you say," suddenly came a voice oui of the

telephone, "and I am going to report you." Evidently she

did not, however, for nothing was heard of the matter, but

hereafter all listening keys will be carefully adjusted when
interviews have ceased.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Et.ectrician.I

The Wisconsin Telephone company is putting in a metallic

line between Ashland, Bayfield and Washburn.

The Creston, la., council has passed an ordinance reduc-

ing telephone rates, which are now $5 and $3, to $3 and

$1.50. This is a blow at the Iowa Union Telephone com-
pany which operates the exchange there.

A telephone line is being built between Virginia City,

via Sheridan, to Twin Bridge?, Monl.

The Conway Telephone company of Conway, la., has in-

corporated with $5,000 capital stock.

Cleveland, Minn., people want telephone communication

with Le Seuer Center, Minn.

The Merrill Telephone company of Merrill, Wis., has in-

corporated with $10,000 capital stock.

The Phcenix National Telephone company oflndianapoHs,

Ind., has secured a telephone franchise at Mason City, la.

The Globe Telephone & Construction company will be

incorporated at Des Moines, la., soon to make telephones

and equipments. The instrument is the invention of J. Ser-

dinke, a Hungarian who has been living at San Antonio,

Tex.

The Northwest Engineering company of St. Paul has

secured 35 subscribers for a telephone system at Fairmont,

Minn., and will put in an automatic system and have it in

operation in 40 days.

Capital Stock of the Harrison Telephone
Company Reduced.

At a meeting of the directors of the Harrison Telephone

company last week it was decided to reduce the capital

stock, which is $40,000,000, to $20,000,000. The directors

of the company held a three days' session, and devoted most
of the time to the consideration of details in connection

with exchanges in 'the course of" construction. The com-
pany's stock was originally $So,coo,ooo. It was reduced

one-half about a year ago. Other matters considered were
questions as- to the bonds to be taken in part payment for

the exchanges building at Erie, Pa., Toledo, O., and De-
troit, Mich. The directors will meet again next week,

and it is announced that the plan of building a manufactory

lo turn out instruments may be settled.

Milwaukee Two-phase Power Plant.

An interesting two-phase, alternating power transmission

plant is in process of installation at the works of the Mil-

waukee Harvester company, of which G. H. Schulte is

superintendent. A Ball & Wood engine of 1 10 horse power
will be directly connected to a 75 kilowatt Westinghouse

two-phase generator, making 7,200 alternations at 300
revolutions per minute and designed for 400 volts. From a

marble switchboard power circuits will supply the current to

six two-phase motors, assigned to work as follows: Foun-

dry fan, 30 horse power; mower room, 20 horse power; oil

house, 10 horse power; elevator, 7J/2 horse power; ware-



house, 7>4 horse power; harvester room, five horse power

The entire equipment is to be ready for operat.ouby August

icth Charles G. Armstrong of Chicago, the consuhmg

electrical engineer, prepared the plans and specifications.

Trolley Cars ^ITcilHTiti^et to Adams.

On Monday evening, at the meeting of the Chicago City

Council, the ordinance permitting the Chicago City Ra.

-

way company to build an overhead trolley line on Clark

street in the down-town district, was amended in some par-

ticulars at the suggestion of Mayor Swift, and then re-

adopted The ordinance, which will now undoubtedly

recrive the mayor's signature, permits the company to erect

the line in Clark street to Adams street, three blocks south

of Washington street, which the company wished to be the

terminus of the road. The end of the first electnc street

railway to penetrate the business district of Chicago will be

directly in front of the office of the Western Ei.ectri-

CIAN. ^
Mr Swift secured from the street railway company :t.25,-

000 for the city, to be used for street lighting. He also

secured $30,000 to be applied toward the construction of a

viaduct over the railroad tracks crossing Clark street, near

sixteenth street. In his message to the council he told how

he had tried to get concessions Irom the railway company.

He said it had been a hard task, but that the corporation

officials had shown a willingness to give the city something

for street lighting and for the construction of the viaduct,

but when he proposed an amendment providing for an

underground system in the heart of the city, they had abso-

lutely refused to consider it.

The amended ordinance was adopted by a vote of 56 to

The Chicago City Railway company will begin work on

the new line" as soon as the ordinance is signed. Center

posts and 85 pound rails will be used, and the company will

endeavor to make the road a credit to its conspicuous loca-

tion. Superintendent Bowen says that, in his opinion, not

one horse car wUl be running on the South Side one year

from date. At present the company is using about 800

horses, whereas during the World's Fair more than 4,000

were at work carrying passengers on the crosstown lines.

WESTERN ELECTRICIAN.

which must carry at least two persons the entire distance.

Competing vehicles which derive their power from petro-

leum, gasoline, electricity or steam will be permitted to re-

plenish or recharge at Waukegan, 111., and at Kenosha,

Wis., but at no other points. Entries must be made not

later than September 15th. The prizes are $2,000, $1,500,

$1,000 and $500. Competition is open to all comers, but

the conditions are such that either the first or second prize

must go to an American.

Electrical Aid in Newspaper Making.

Within a year or two there will be important changes in

the mode and means of newspaper making, says the Chicago

Tiiiu-s-HeraU. The reporter will send both description

and picture by telautograph; and the reporter of the future

is going to draw as well as to write. The editor, whether

in his office or temporarily residing at a distant point, will

telautograph his orders and ideas, and, by an improvement

now being perfected, he will receive telautographic proofs

in return. Writers on newspapers will become users of a

machine in process of construction by which the present

typewriter keyboard will not only set their ideas into print,

but will also instantaneously put them into type, eliminating

the machine typesetter, as the machine itself has eliminated

the hand-compositor, and as the steam press eliminated the

hand-press. These are only a few of the changes in the near

future of journalism. These and others bound to come will

not injure any one, but will divert to other profitable fields la-

bor now occupied intermediately between the writer and the

press. By cheapening the cost of producing a newspaper,

these changes will improve the business and make it more

beneficial to mankind.

CORRESPONDENCE.

Northwestern Electrical Association.

The programme for the third semi-annual convention ot

the Northwestern Electrical association of July 17th, iSth

and 19th is now complete. It is as follows:
.

Widiiesday Morning— J o'clock.

Roll call.

Address of president.

Reports of committees.
, ^ „ .

"Central Station Economies;" by J. S. Stephens.

"Electrical Interference;" by A. V. Abbott.

Wednesday Afternoon.—2 dclock.

Visit Edison plant and Metropolitan power house.

Thursday Morning^g o'clock.

"Boiler Feedwaters; their Treatment;" by W. D. Jame-

"Electric Street Lighting;" by Geo. Cutter.

Thnrsday Afternoon—2 o'clock.

Visit drainage canal.

8 o'clock.

Columbia theater.

Friday Morning—g o'clock.

"I. The Choice of Transformers; 2. The •'Vdvanlage to

be Derived by Testing every Transformer Before Placing It

on the Line;'' by Prof. D.C. Jackson.

"Boilers and Practical Specifications for Building the

Same;" by J. C. McMynn.

Friday Afternoon—2 o'clock.

Drive through the parks.

Atlanta Exposition.

The Department of Electricily of the Atlanta Exposition

has received the first shipment of machinery for installation.

It consists of the General Electric company's alternator ot

250 kilowatts capacity for incandescent, arc lighting and

poiver. The wiring lor electric lights, both external and

internal, has been begun. Orders have been placed with the

General Electric and Westinghouse companies for all the

incandescent lamps and fixtures, and with the Safety In-

sulated Wire & Cable company of New York for the under-

ground cables. _^.^__^^^^^—

Race of Automatic Carriages.

The Chicago Times-IIeraid announces that it will give

$5,000 in prizes for a race between Chicago and Milwaukee

on Saturday, November 2, 1S95, open to all types of

"horseless carriages." This race is similar to the one re-

cently held in France, where the successful competitor oper-

ated a petroleum motor. Vehicles must have three or more

wheels and be self-contained as" to power. Muscular exer-

tion cannot be used to increase the speed 01 the vehicle,

New York Notes.

New York, July 13.—There has been some complaint

recently against the illegal stringing of wires in the neigh-

borhood of Wall street, across streets and buildmgs, for

stockbrokers' use. Speaking of this practice, a member of

the Board of Electrical Control said: "Our inspectors

have found wires in the Wall street district as fine almost as

the hairs in one's head, insulated with green thread, so that

it was almost impossible to see them, and so cleverly run

into dark corners that they were traced with the utmost

difficulty. They have been run between brokers' offices

and poolrooms and used for purposes that we would not

permit, even if the wires were put into the subways."

Electric lighting at Newport comes too high, even for the

Vanderbilts, it seems. It is reported to have been Cor-

nelius Vanderbilfs intention to use electricity in lighting his

new mansion, the "Breakers," but when the Newport Illu-

minating company asked, it is alleged, $2,000 for laying a

cable from its pov/er house to the Vanderbilt residence,

Mr. Vanderbilt offered what he considered a fair price,

which was refused. He then gave orders to have the gas

lighting arrangements completed.

The Edison Electric Light company of Brooklyn, which

recently purchased the entire capital stock of the Citizens'

Electric Light company of that city, has taken possession of

its new property and elected the following board of direc-

tors: R. C. Peabody, W. S. Barstow, F. H. Field, A. N.

Nielsen and W. W. Freeman. It is likely that Royal C.

Peabody will be chosen president. It is the intention of

the Edison company to use the Citizens' plant and its wires,

which are strung on poles, for supplying the outlying dis-

tricts with electric light, while the customers of the Citi-

zens' company, in the districts where the Edison has sub-

ways, will be connected with the wires of the latter com-

pany and supplied with its current.

The latest proposed electric line in Westchester county

will run from Mount Vernon along the old turnpike road to

White Plains. Surveys have been made, and representa-

tives of the new road are now busy securing permits from

property owners. It has not been decided definitely what

the name of the corporation shall be. At present the

rights and franchises are being sought by the North Mount

Vernon Railroad company, which owns and operates a

horse car line from the New York, New Haven and Hart-

ford station in Mount Vernon over the White Plains turn-

pike to a point near Corcoran Manor. This line will form

a part of the proposed electric railway. It was in financial

straits recently and was bought in by the capitalists who are

behind the trolley venture.

The Sun is responsible for this story: During a recent

heavy shower lightning played a queer prank on Peter F.

Sexton, at the Hotel Minot, Eighth avenue and One Hun-

dred'and Twenty-sixth street. Sexton, who works in the

hotel, was sitting talking with a friend at an open window on

the second floor. In the heaviest part of the storm there

came a blinding flash. Sexton simultaneously jumped to his

feet, giving a yell, and clutching at his trousers in the

region of his left-hand pocket. Flame seemed to burst from

the pocket, and as the alarmed man tore away part of that

side of his trousers, the contents of the pocket fell to the

floor. They were four cents, a door key, a knife, and a box
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of safety matches. Sexton's friend picked up the knife, but

found it so hot that his fingers were burned. The key was

charred as though it had been in a fire, and the leather to

which -it was fastened was scorched. Each of the cents

burned a circular spot on the carpet where they fell. The

matchbox was charred all along one side, but not a match

was fired. There were two slight burns on the man's left

leg, but neither was serious enough to raise a blister. The

trousers were badly scorched. Sexton says that he felt otly

a slight shock, and thought at first that the matches in his

pocket had in some way been ignited. W F. O.

New England News.

Boston, July 13.—Among the systems of rapid transit

abroad that attracted- the attention of Chief Engineer

Howard S. Carson of the Boston Transit Commission was a

suspended railway invented by M. Langen. A trial line

has been erected and is in operation in Dentz, across the

Rhine from Cologne. The cars are suspended and are

operated by electricity. It is claimed by the inventor that

m this form of aerial traveling derailment is out of the

question. This system has been designed for Berlin, and

Mr. Carson said that if he remembered correctly a commis-

sion had recommended the system for the city of Hamburg.

A speed of 1S6 miles an hour, it is asserted, may be attained

by this system, which, if correct, beats the record for rapid

transit. Boston people, however, would hardly desire to

travel through the air at this lightning-like rate of speed.

The suspended car is operated by an electric motor, derail-

ment being prevented by friction plates. The wheels are

secured to the motor, and the car is fastened to the

motor by means ot a center pin. Springs make the

car easy to ride in, each truck having four wheels,

and each car being supplied with two motors. Brakes are

also provided, which grasp the rail both at the top and bot-

tom. The system, it is claimed, is not so expensive as the

usual aerial constructions designed for like purposes. The

cars move along very smoothly, almost noiselessly, in fact,

if the admirers of the system tell the truth about it. The

girders which support the cars are built on the cantilever

plan, secured to iron columns of various designs, suiting the

fancy of the most fastidious. About 50 persons can be

carried in a car, which is reached by an tievated station.

The supply of electricity is so regulated that if one car gets

stalled the car following it is not supplied with any more

motive power until the stalled car is started on its journey

again, thus reducing the possibility ofcollision. The brakes

work automatically. The cities of Elberfield and Barmen

are going to try the system, the contract having already

been signed for the building of the road.

The Plymouth (N. H.) & Compton Telephone Ex-

change company has declared an annual dividend of 6 per

cent, and elected the following directors: D. B. Keniston,

George H. Adams, Plummer Fox, Moodcy Dole and H. I.

Lee. They have purchased the properly of the Franconia

Telephone company, including a service of 25 miles through

the famous Franconia Notch. This will give through tele-

phone service up the Pemigewasset Valley through the Notch

to the mountains beyond, which has long been needed.

The subscribers of the West Roxbury& RosUndale Elec

trie Street Railroad company have organized and elected

these officers: Piesident, Clifford Devens; clerk and treas-

urer, William P. Whittemore; directors, Thomas H. Dun-

ham, Jr.; Charles G. Davis, Joseph Halstrick, William P.

Whittemore, Clifford Devens, Charles H. Wise and George

J. Morse.

J. E. Sewell, dfvision superintendent of the Chelsea di-

vision of the Lynn & Boston railroad, has resigned to as-

sume the general management of the Waterbury Traction

company.

The earnings of the West End Street Railway company

upon Decoration Day were by far the largest ever recorded

and aggregated $29,000. No previous day exceeding

$25,000 is remembered. G.

Milwaukee, Wis.

Milwaukee, July 13.—The pilots and assistan s em-

ployed on the electric launches on the Milwaukee river

struck for higher wages recently. They claimed that they

got only $1.25 a day for very long days; that they received

no extra pay for overtime and were laid off without pay on

rainy days. Manager Ran discharged all the strikers and

put new men in their places as soon as possible.

A. ]. Shaw, formerly of Milwaukee, more recently of Mus-

kegon, Mich., died recently. He was the inventor of the

electric traveling crane. While he was in the employment of

the E. P. .^llis conpany of this city some years ago a large

steam traveling crane broke down and he was directed to de-

sign a new one. The electric crane was the result. Shortly

afterward Mr. Shaw retired from the Allis company's serv-

ice and established himself in business. Later he removed

to Muskegon, where the .Shaw Electric Crane company
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bailt a large factory. Mr. Shaw was president of the com-

pany.

Men employed in laying tracks for the State Fair Park and

North Greenfield extension of the Milwaukee street railway

struck a few days ago. They were getting $1.50 a day, 25

cents more than the ordinary laborer, and they demanded

free transportation to and from their work and other con-

cessions. The number that struck was about 100. The

management refused to grant thera the concessions anc^ sev-

eral of the subordinate officers of the company were sworn

in to protect its property. The men soon regretted their

action, and some of them were taken back to work, but the

ringleaders were told that their serii-ices would not be wanted

any longer.

E\-er since the idea of building a manufacturing town

where South Milwaukee is now located was first conceived,

real estate men have planned to build an electric street rail-

way from Bay View to thai place, and last year the officials

of the South Milwaukee company thought the time had

come for such a movement. Owing to the hard times, how-

ever, nothing was done daring the summer of 1894. About

six months ago William M. Williams of Bay View began

to interest Milwaukee capital in the project, with the result

that a month ago the supervisors of the town of Lake were

asked to grant a franchise to the company which has recently

been incorporated as the South Milwaukee &: Cudahy

Street Railway company. The town was to give a bonus to

the road, and owing to this condition many meetings were

held without any result beyond the promise of a franchise if

the company would give $5,000 bonds that the road would

be in operation within a year and a half and the condition

that at least 50 per cent, of the capital stock be paid in.

The company was willing to fulfill these conditions when

the town board guaranteed the payment of the bonus. When
the South Milwaukee & Cudahy company's plans became

public, those who had first suggested the plan afterward

adopted by the company made an application to the South

Milwaukee village board for a franchise for street cars in that

village, but the application has not yet been formally acted

upon, though the village is not averse to giving a franchise

to any company that actually intends to build. An associa-

tion composed of real estate men interested in Cudahy

property has also taken a leading part in securing the pro-

posed road. The association has corresponded with a num-

ber of possible builders and has even asked the South Mil-

waukee & Cudahy Street Car company to turn over its

application to the board of the tovm of Lake to the associa-

tion, as some of the members think another plan more feasi-

ble. Patrick Cudahy has desired the erection of a hne dis-

tinct from the Milwaukee Street Railway company from

Cudahy to the business district of Milwaukee, with the ob-

ject of persuading workmen in the city to build suburban

homes. The Cudahy Advancement association is anxious

to secure a road, and if nothingbetter can be secured will co-

operate with either of the other companies, whose plans

greatly resemble each other both as to the route and the

manner of operating the line in conjunction with the Milwau-

kee Street Railway company. At present it seems that four

different parties are in the field trying to get the franchise.

Congressman McOann of Chicago is said to be willing to

build the line if a franchise clear through the city of Mil-

waukee, one line on the east side and the other on the west

side, these to be the nucleus of a complete system, can be

secured. It is understood that he is willing to make a four

cent rate. This would mean the end of the monoply now

enjoyed by the Milwaukee Street Railway company. The

Cudahy Advancement association is inclined to favor Mr.

McGann and his proposition. The four cent fare will be a

strong argument with the public and it is not impossible

that the Milwaukee Street Railway company will experience

considerable trouble in the near future. At any rate the

Milwaukee company, which a short time ago had no idea of

building to Cudahy and South Milwaukee for several years,

is now reported to be taking active steps in the matter.

Receiver Henry C. Payne will go to New York in a few

days to lay the project before his associates. H. C. C.

est rank and of international authority as a steam engineer,
and on account of his greac ability and success as a designer
and inventor. The other recipient of this honor is Oon J.
Whittemore, also of Mi'.waukee, chief engineer of the Chi-
<SLgo, Milwaukee & St. Paul railway. The degree was con-
ferred upon him in recognition of his distinguished services

in the railway interests of the countrj*.

NEW INCORPORATIONS.
Reed City Electric company. West Reed City, III. ; capital

stock, $10,000; Chas. A. kimniel. Reed City, III.

Oregon Electric Light iS: Power company, Oregon, 111.;

capital stock, $50,000; to generate and sell electric light and
power; Albert H. Knodle, Oregon, III.

Metropolitan Gas & Electric Light company, San Jose,
Cal.; capital stock, $500,000; to do a general illuminating

business; J. V. McKiernan, San' Jose, Cal.

Pocatello Electric Lii;ht iS: Power company, Chicago, HI.;

capital stock $150,000; to operate an electric light plant

and telephones; Charles W. Spalding, Chicago.

ELECTRIC LIGHTING.
The Chattanooga Tenn., Light «^ Power company will

build a new plant in the center of the city at a cost of about

$50,000. The General Electric company practically owns
the plant. There will be no needless delay in commencing
work on the new plant. Artesian wells will furnish the

water supply. New compound condensing ?ngines will be

put in, with the latest improved electrical machinery. The
plant will be greatly enlarged.

On a capital stock of $645,000 the Ottawa, Ont., Electric

company reports the revenue from all sources for the year

ended April 30,1895, as $152,018.74, and the total expendi-

ture $86,283.42, leaving a net revenue for the year of $65.-

735-3-' heing earnings of over 10 per cent, on the paid-up

capital stock of the company. The directors, while recom-

mending the payment of a dividend of 8 per cent, for the

year, inform the stockholders that after paying two divi-

dends of 4 per cent, each, on December ist and June loth,

there will still be at the credit of rest account $48,820.12

and at credit of profit and loss account $14,135.32, a

total of $62,955.44 after writmg off for bad and doubtful

debts $3,654.52. The total installations of incandescent

lights on April 30th last were 48,797, an increase over the

previous year (of the Chaudiere and Standard companies

combined) of 6,645 lights; the ^"^'^^ increase of arc lights

during the year was 28, and there are at present installed

8i motors, an increase of 13 for the year, representing 229

horse power in actual use. For a city of 50,000 inhabitants

the showing is excellent.

machines are being sold to the lads at $39 each, to be paid

for in easy installments. In order to assist the boys to pay

for their wheels a new plan has been introduced whereby

they may secure more money daily. Heretofore each mes-

senger was given 60 cents a day; now he will be given 5
cents for each message he delivers, which will bring him in

more money, as the boys say they average from 12 to 25
messages a day.

It is calculated that typewriters have increased the

capacity of busy press wires from 30 to 50 per cent, and that

in the case of ordinal y cornmercial dispatches the gain has

been at least lo per cent. An instance is given by the Chi-

cago superintendent of one of the telegraph companies

where one man received on a typewriter nearly 26.000

words of election news from the East in one night. This

was an extraordinary feat, says the C/iicago /Utrori/y but it

shows what can be done when it is known that the best

work bf the expert penman was never above 15,000 words

for the same time, and rarely more than 12,060 words.

Such a speed for one night -frequently paralyzed the arm or

hand of the most experienced of operators, and stories are

told, when, after a. night's siege of that kind, the telegraph

receivers would be unable, because of lame arms, to lock the

doors. Typewriters score yet another triumph in telegraph

offices in the matter of manifolding messages. By the old

method of the stylus pen 30 copies of press matter was

the limit, and the operator had to press very heavily on the

pen to obtain that number. With the machine 30

copies can be duplicated with ease, and even 60 at times.

PERSONAL.
James Partridge, general manager of the Partridge Car-

bon company of Sandusky, O., was in Chicago last week.

S H Goddard of the Electrical Review of New York

is in Chicago to attend the convention of the Northwestern

Electrical association.

Joseph B. Stearns, inventor ot the duplex system of tele-

graphy, and at onetime president of the Frankhn lele-

graph company, died at Camden, Me., recently.

The University of Wisconsin has conferred the honorary

decree of LL. D. upon two men of national reputation on

account of their great services in the interest of engmeermg

and the industries. The first of these is Edwm R. Rey-

nolds of Milwaukee, designer and builder of the Reynolds-

Corliss engine. The degree was conferred iipon^r. Rey-

nolds in recognition of his position as an expert of the higli-

ELECTRIC RAILWAYS.
Detroit and Mt. Clemens, Mich., are to be connected by

an electric railway.

The North State street line in Chicago is now operated

by electric power, horses having been done away with.

The road extends from Lake street to Di-vision street and

thence west to Clark. Cars are operated at intervals of

four minutes.

Mayor Pingree, who has for several years contended for

three cent street car fares, witnessed the first practical success

of his fight on July Sth, when he acted as motorman on the

first car run over the new lines of the Detroit railway. The

mayor was cheered enthusiastically along the entire route.

Sweetzer & Smith of Marion, Ind., have been granted a

franchise by the Grant county commissioners to construct

an electric railway through that county to connect with the

electric road being built in Howard county, taking in the

towns of Roseburg. Swayzee, Herbst, Sycamore, Green-

town and other villnges.

The introduction of the trolley on the Philadelphia street

railway lines has been a source of inconvenience and ex-

pense to the bureau of fire, necessitating the reduction

in size of all the wheels on the engines and trucks in the

bureau The trouble has been caused by the new style of

heavy rails that are made necessary by the use of electricity.

The old flat rails were six inchi s in width, while these are

but four, and the gauge of the track is narrower. Jhe

trouble was obviated by taking all the wheels off and bring-

ing them to the repair shops. They were put on a lathe

and a half inch taken off on either side. .This was done on

46 engines.

Concerning the mooted change of motive power on the

suburban tracks ofthelUinois Central at Chicago, John

Dunn, assistant to President Fish, says: "It is true the

officers of the Illinois Central are seriously considering a

chan<Te to the electric system on the suburban tracks, but 1

am afmost positive no definite arrangements have yet been

made. Of course I am not an operating man and the mat-

ter mieht progress further than I think wUhom my hearing

of it but it is not likely. Vou are safe in saying, however,

we would like to adopt electricity, and have been making

extensive inquiries with this intention. From \ an Buren

street south it would be a comparatively ea=y matter to rig

up a trolley system on the tracks use_d exclusively for sub-

urban service, so it would not mi

through express trains."

nterfere with the pular

TELEGRAPH.
A very desirable innovation has been inaugurated by the

Philadelphia superintendent of the Western Union 1 ele-

eraph company'^in its Germantown branch office on Wes

CheUen avenue, by equipping the messenger boys loca ed

there with up-to da?e bicycles, to be used m t'le service.

The ma ket pri'^e of the wheels is $50 each, but the

TRADE NEWS,
Kohler Bros, of Chicago have sold to C. E. Loss & Co.,

for the Sheboygan, Wis., Light, Power & Railway com-

pany, six double 30 horse power car equipments ami a 200

horse power generator, all of the Walker make.

Business with the Metropolitan Electric company, 1S6-

iSS Fifth avenue, Chicago, in the fan motor line is better

than ever before. The Metropolitan incandescent lamp is

giving excellent satisfaction, and the company is making
large sales constantly.

The new shops of the Louisville, New Albany & Chicago

Railroad company at Lafayette, Ind., will be eriuipped with

a 60 kilowatt Thompson-Ryan power generator to supply

current for lights and for transfer table motors. The sale

was made by the William Sharp company of Chicago.

Bowers Brothers, Chicago, have found it necessary to

move into larger quarters, owing to the great increase

in business which it has been their good fortune to meet.

They are now located at 117 and 119 Lake street, where

they have ample facilities for filling all orders promptly.

Bowers Brothers are well known mica dealers who can

furnish segments in any shape.

The Cutler-Hammer Manufacturing company of Chi-

cago says that its automatic motor-starting rheostats are as

essential. for a motor as a safety valve for a steam boiler.

This automatic rheostat is designed as a protection to the

armature, and the company contends that "one burned-out

armature will cause an outlay ten times greater than the

price of our automatic protection, in addition to the incon-

venience suffered while repairs are being made."

The Louisville Electrical Works of Louisville, Ky., re-

port that they are experiencing a most gratifying demand
for their Phoenix transformers, recently placed upon the

market, and in order to" promptly care for their rapidly in-

creasing orders they have found it necessary to largely in-

crease their manufacturing facilities. Tliey have estab-

lished the following agencies for the sale of their excellent

apparatus: J. A. Machado, No. 203 Broadway, New
York; Vallee Bros. & Co., No. 617 Arch street, Philadel-

phia; W. T. M. Mottram, Dallas, Texas; Russell & Officer

Electrical Construction company, Denver.

The Sunbeam Incandescent Lamp company of Chicago

has recently made a new discovery in the manufacture of

its filament, which enables it to furnish lamps from 5 per

cent, to 10 per cent, more efficient than formerly, and with

the same life and maintenance ot candle power. It is sup-

plying to some large continuous current central stations a

110 volt 16 candle power lamp, consuming but 45 watts,

and a suitable lamp for alternating stations, taking but 50
watts. Although it has been but a few months since the

factory of the Sunbeam company was again started after

having been closed on account of the injunction obtained by

the Edison company, it is now running a full force and its

business each month has shown a handsome increase.

While prices have been greatly reduced, the claim is made
for the Sunbeam lamp that it" is manufactured and tested

with the same care, and in every respect is not only equal to

but superior to the lamps which had become so well known
and had such an excellent reputation two years ago, when
the factory was closed.

An important consolidation in the electrical trade took

place last week, when the Brooklyn Electric Manufacturing

company and the Sola Arc Lamp company of New York
city filed papers completing the transfer to, and getting a

charter for, the Sola Electric company, which will be the

name of the new concern. The officers elected for this

new company are Hewitt Boice, president; Andrew R.

Eaird, vice-president; Geo. A. Muller, secretary; St. Louis

Wintner, general manager, and Samuel O'Connor, treasurer.

This new company brings in some men well known about

New York in other lines of business. Mr. Boice has been

at the head of the Blue Stone association and is identified

with many of the railway and banking interests of New
York. Mr. Baird has been connected with many business

institutions of Brooklyn. Senator Rice is extensively in-

terested in the shipping interests in New York, and Mr.

O'Connor is a well-known contractor. The Sola Electric

company is located at 65 and 67 Duane street, New York,

where it has offices and show-room accommodations, with a

shop occupying the rear building on Pearl street. It is in-

staUing a large amount of new machinery and is placing
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itself in condition to do an extensive business, and with

Messrs. Wintner and Muller to care for its business in-

terests, it would seem that there would be no question of

the success of this concern.

BUSINESS.
The Abendroth & Root Manufacturing company, maker

of the Root improved water-tube boiler, recently received a

cable order for three 113 horse power Root toilers, to be

shipped to Tohannesburg, South Africa. Export trade is

looking up "with this company.

Stanley Green, western manager of the Fuel Economizer
company, Matteawan, N. Y.,lias just sold to the Tuttle

Manufacturing & Supply company, Anaconda, Montana,

2,500 horse power of economizers. W. G. Gailler, assistant

to Mr. Green, closed the deal in Montana last week.

The Western Electric Heating company of St. Paul,

Minn., with Chicago office at 1634 Monadnock Block, sup-

plies all kinds of electric heating and cooking utensils.

A recent catalogue describes polishing irons, cooking appli-

ances, coffee pots, ranges, curling iron heaters, glue pots,

radiators and rheostats.

The Electric Appliance company is securing some very

pleasing results from the Upton arc lamps, which have re-

ceived a number of flattering compliments. The direct and
alternating constant current lamps appear to meet every re-

quirement, and the regular series arc lamp is apparently fill-

ing the demand for a first-class series arc lamp at a low
price.

The Eigelow Electrical Supply company, electrical engi-

neer, contractor and dealer in general electrical supplies

at Lincoln, Neb., has been awarded the contract for putting

in the electric light plant for the city of Fremont, Neb. The
company will proceed with the work at once and have the

plant operating before October ist. It will put in two 50
light 1,200 candle power arc dynamos and one 1,000 light

alternator, with tandem compound Corliss engine.

The Graifd Crossing Tack company of Chicago has just

completed its large wire nail mill and is now moving into

it, the wire nail machines which the company has here-

tofore operated in the tack factory, and also putting into

position in this mill the wire nail machinery which
was purchased last spring from the receivers of the Mc-
Cash plant at Burlington, la. The mill, as soon as in com-
plete operation, will have a capacity of 1,200 kegs of wire
nails per day.

The Erie City Iron Works. 30-34 West !Monroe street,

Chicago, have lately installed a number of their engines in

electric lighting plants, and have been doing a handsome
business. Among the more recent urders which this com-
pany has received may be mentioned a 50 horse power cen-

ter crank automatic engine, with tubular boiler, which will

be installed in Buffalo, N. Y., and a 100 horse power engine
and boiler to be placed in Fowler, Ind.

Julius Andrae &: Sons company. Milwaukee, is wiring and
installing a complete 250 incandescent light plant on
Steamer No. 3 of the F, & P. M. Ry. The company is

also wiring the new residence of Mr. Wilbur at Wauke-
sha for electric light, gas lighting, electric bells and speak-
ing tubes, and is installing warehouse telephones at St. ,

Paul for a large commercial house, as well as installing a
central station plant at Camp Douglas, Wis. Many
smaller contracts have been secured, and on the w^hole the
summer season promises to be a profitable one.

W. F. Parish, general sales manager for the Racine
Hardware company, Marquette building, Chicago, received

an order for a 17 horse power Racine vertical automatic
engine at four o'clock Friday afternoon last week for quick
shipment. The engine was tested, inspected, crated and
shipped from the Works at Racine, arriving in Chicago at

fiveo clock Saturdaymorningand delivered at found ation by
7:30. This substantiates the company's claim for prompt
shipments. Mr. Parish announces that the company has
now a stock of 300 engines ready for final test and ship-

ment. Business prospects are favorable, and all depart-
ments are running over lime.

Among the many standard hues of material for which
the Central Electric company is agent, the Billings &
Spencer commutator bars and overhead materials are being
given great prominence and are giving gratifying results.

The company has also lately procured the western agency for

a new device known as the automatic trolley wire cut-out.

Tills is attached to the hanger, and in case of the wire
breaking between any of the spans, the wire which falls to

the ground is not charged, as is usually the case, but as soon
as the break occurs the current is immediately cut off so
that liabihty of accident is done away with. This device is

very simple in construction, and roads are already being
equipped with it. One of these devices is on exhibition

in the railway department of the Central Electric company,
173 Adams street, Chicago. Although the company is

doing an immense business in this department, it has been
enabled to make very prompt shipments.

The Viaduct Manufacturing company of Baltimore, Md.,
is reconstructing its works at Relay House on the Balti-

more & Ohio railroad, nine miles from Baltimore, and they
will be ready for occupation within a very few months.
This extensive company will then have greater facilities

than ever before. The complete destruction of the works
by fire in June, 1S94, now enables the company to rebuild

on a much larger scale, and with special reference to the

line of goods that it manufactures. It will continue to

utilize its magnificent water power. The works will con-

sist of a wood-working establishment, dry house, machine
shop, magnetizing department, varnish room, foundry,

nickel plating department, etc., under separate roofs, and
each will be erected in the most thorough manner possible.

The machinery now used by this company is all of the very

latest improved pattern, and the facilities for turning out

large quantities of goods are greater than heretofore. Since

the fire the company has been running quite a large establish-

ment in the city of Baltimore, but, owing to increasing

trade, it has been very much hampered for room and ade-

quate facilties. This company, as is well known, makes a

specialty of manufacturing magneto bells, telephone instru-

ments of every description, district telegraph boxes and
supplies, and fire alarm apparatus. The company has

many patents of its own and is always on the lookout for

improvements. Sales are not confined to the United
States, but goods are shipped to all parts of the world, recent

large consignments having been made of telephone appa-
ratus to Venezuela, South America, and the island of

Java.

ILLUSTRATED ELECTRICAL PATENT REC0RD.
542,228. Trolley Breaker. Henry P. Ball and Charles

A. Lieb, New York, N. Y. Application filed August

8, 1S94.

The device comprises end metallic pieces to receive the

trolley and feed wires, having sockets on their lower inner face,

a bar of insulating material sheathed with metal at its ends and
dctachably secured in the sockets of the end pieces, an inter-

mediate metallic rod detachably secured to the end pieces and
itisulated therefrom, and a removable top-bar of msulating ma-
terial carrying a metallic span wire bracket, the end pieces of

the insulator being provided with plates and bolts for clamping
the feed wires thereto.

542,240. Electric Meter. Frank P. Cox, Lynn, Mass.

Application filed February 15, 1895.

The method of operating this electric meter consists in estab-

lishing an initial starting torque for overcoming the friction of

the moving, element of the meter, and gradually diminishing or
removing the torque as the load c

542.249. Telephone Switchboard. James F. Gilliland,

Adrian, Mich. Application filed October 26, 1S94.
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NO. 542,240.

The cut shows a telephone switchboard, in which there is the

combination with telephone lines terminating at movable plugs at

which the lines are normally closed, of a pair of connector

plates, insulated from each other, and connected wiih the call-

ing generator, and other similar pairs of plates, without any
circuit connection, such plates being adapted to engatie with

the plug conta' ts, =0 as to open them and connect them with

any other circuit connected with the same pair of plates,

542,258. Electrical Measuring Instrument. Frank Holden,
Schenectady, N. Y. Application filed January 22,

1895.

A field coil, an index mounted in the axis of the roil, and a

yoke of magnetic material carried by the index, the sides of the

yoke being parallel to the axis of the coil.

542,279. Arc Light Support. Barton Pickering, Dayton,

O. Application filed November 15, 1S90.

One chim follows: In combination with the spring-actuated

catch, having an inclosing case, the shouldered hanger head to

engage said catch, the gravitative dog held in the ears of said

catch to hold said head out of engagement with said catch when,

by bearing against the face of the same, the same is withdrawn
from contact with said hanger.

542,295. Transformer for Alternating Current Systems.

Elihu Thomson, Swampscott, Mass. Application filed

March 6, 1895.

A transformer for alternating currents is shown, comprising

two laminated cores, primary coils wound upon one of the

cores, secondarj' coils upon the other, and plates or links of

copper connecting the cores and adjacent to the primary and
secondary coils, the plates being connected to earth.

542,309. Electric Brake. William B. Potter, Schenectady,

N. Y. Application filed March 20, 1S95.

A brake shoe normally engaging with a wheel or moving ele-

ment when manually actuated, and having then a certain area

of engagement, but co-operating with the moving element over

a greater area when actuated by power!

542,406. Electric Alarm Gauge. William H. Bradt, Troy,

N. Y. Application filed February 23, 1S94.

In this device there is the combination with the index, of a
cap having a rotary perforated rim, a contact insulated from
such rim and fixed thereon to project through the rim aperture

into the path of the index, and means for connecting the index
and contact with the battery wires.

Issued July g, iSg^.

542,434. Underground Trolley. Leedham Binns, Phila-

delphia, Pa. Application filed April 11, 1894.

The base plate is formed with integral longitudinal flanges,

and a non-conducting rail is fastened in the flanges and covered
at its head with a conducting plate.

542,444. Telephonic Transmitter. Charles C. Hughes,
Baltimore, Md. Application filed September 12, 1S94.

There are an electrode, having a cavitj' whose sections on
planes perpendicular to the direction of motion are arcs of
circles of gradually varying radii, and the co-operating elec-

trode having an exterior surface whose sections in the same
planes are also arcs of circles of varying radii, the radii of the

arcs of normal contact of the electrodes differing in value.

542,459. Electric Battery and Application Thereof to

Medicinal Purposes. Seth R. Beckwith, Orange, N. J.
Application filed April 3, 1S95.

The electric battery consists of a frame open at the sides and
a plurality of battery elements composed of metallic plates, in

width equal to the thickness of the frame laid lengthwise, so as
to be entirely surrounded thereby or locked together and held
in position by friction.

542,462. Electric Insulating Material. James O. Brown,
Chicago, 111. Application filed May 5, 1S94.

The composition consists of quartz, pyrites of iron and oxide
of manganese, made Into a vitrified mass,

542,471. Electric Bath Apparatus. William E. Golden,
Auburndale, O. Application filed March 5, 1S95.

In this apparatus a clockwork mechanism, a winding device
therefor, and a registering device in connection with and
operated by the winding mechanism are utilized.

542,487. Electric Lighting System and Dynamo Therefor.
Morris Moskowitz, Newark, N. J. Application filed

. May II, 1S95.

This device is a dynamo-electric machine, subject to variable
armaturespeed, having a self-excited field coil in shunt with its

armature, an opposing differential high resistance field coil
also in shunt with the armature, and a differential series field

coil in main circuit, co-acting with the differential high resist-
ance coil to cut down the field magnetism of the dynamo.
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NO. 542,249.

542,490. Electric Arc Lamp. Samuel E. Nutting, Oak
Park, III. Application filed September S, 1S94.

A short-circuiting device is placed between fixed cross heads
connected by a thermo-electric conductor, and is adapted to

automatically close and relieve the conductor of excessive
current.

542,505. Arc Lamp. Albert C. Seibold, Mount Vernon,
N. Y. Application filed January 7, 1S95.

A closed globe and an internal foraminous guard surround
the arc and extending throughout the length of the globe.

542,508. Medical Electrode. Andrew P. Van Tuyl, Jr.-,

Brooklyn, N. Y. Application filed May 15, 1895.

An electrode for medical electro-therapeutic use, having a
spon?e plate to which the conductor is connected, and the
corners of which plate are turned over to form hooks, and the
removable felt or sponge secured by the hooks,

542,512. Electric Railway System. Robert B. Wilson;
Cincinnati, O. Application filed January 2, 1894.

A trolley for underground ele:tric railways is described, con-
sisting of two vertical supports connected to the respective
brushes of an ele :tric motor, arms pivotally connected with the
supports and provided with coil springs, whesls mounted on
the arms, and pins whereby the upward movement of the arms
is limited.

542,543. Electrically Controlled Motor. George L. Thomas,
Brooklyn, N. Y. Application filed April 25, 1895.

An electro-magnet is utilized to move a rocking lever for
opening the valves.

NO. 542,295.

542,550. Railway Block Signal System. George M.
Brown, Galesburg, III. AppUcation filed May 4,
1895.

This arrangement comprises a source of electricity for every
block, two traffic rails, the one continuous and the other broken
into sections insulated from each other; two conducting rails,

the one continuous throughout the entire block and the other
broken into a plurality of sections insulated from each other,
an electro-magnet connecting the two adjacent ends of the
broken traffic rail, and a circuit-breaker operated by the
magnets and connecting the insulated sections of the broken
conducting rail, and signals carried by the cab and operated by
the conducting rails.

542,589. Electric Arc Lamp. Frank M. Hildebrandt,
Edwin S. Hildebrandt and Henry F. Hildebrandt,
Baltimore, Md. Application filed JDecember 27, 1893.

Claim I reads: An arc lamp, having the electrodes around
the arc inclosed in a small uansparent or translucent normally
air-tight casing, said casing being provided in its upper end
with a valve or valves normally closed, whereby the casing is

filled with a highly luminous gas and the longevity' of the elec-
trodes is extended.

542,591. Trolley Finder. Charles C. Lynde, Buffalo,

N. Y. Application filed November 28, 1S94.

This is a trolley guide, consistingof a frame centrally pivoted
to the trolley pole, its lower portion haWng a loop encircling the
trolley pole to limit its swinging movement, and its upper swing-
mg portion having a cross-piece adapted for contact with the
lower side of the trolley wire.

REISSUES.

11,503. Automatic Electric Weighing Scale. Charles F.
Wood, Richmond, Va. Application filed January 29,
1894.

The combinatiofi.comprises a scale beam, a hopper or recep-
tacle, and a transfer hopper or funnel,- electrical devices for
controlling the discharge door of the hopper or receptacle, elec-
trical devices for controlling the transfer hopper or funnel, and
two circuit closers controlled by the movements of the scale
beam and included in an electric circuit with the electrical de-
vices and a generator.
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The Northwestern Electrical Association
at Chicago.

The ihird summer meetiog and si.vth convention of the

Xorthwestem Electrical association was held in the Leland

Hotel, Chicago, on Wednesday, Thursday and Friday of

last week. About i6o visitors were in attendance, and the

gathering was one of the most successful thus far held by

this young and vigorous organization, despite the fact that

the recent death of H. C. Thorn, the president elected in

Milwaukee last Januarj', cast a tinge of sadness over the

proceeclings. Vice-president Grimm of Jefferson, Wis.,

was elected president for the une.xpired term, and he proved

worthy successor of Mr. Thom.

and were entertained in the office of the Dearborn Drug
& Chemical Works in the Rialto building by General Man-
ager Edgar.

The trip along the drainage canal by special train on the

Sante Fe road, on Thursday afternoon, proved a jolly out-

ing. The "boys" took in the points of interest as far as

Lemont and had a fine time, with none to molest or make

them afraid. At Lemont a considerable stop was made,

and here W. J. Ferris of the General Electric company
made the excellent group photograph of a portion of the

company which is reproduced on page43. In the evening

the electrical men were In possession of the Columbia

theater, having braved a drenching rain-storm, and

The exhibits were held in the parlors on the second floor.

They represented a wide range of apjiaratus, as will be seen

by the views on page 42.

The next convention will be held in Milwankee in Jan-

uary, 1896.

Siemens & Halske Electric Company of
A merica

The annual meeting of the stockholders of the Siemens

& Halske Electric company of America was held at the

general offices of the company in the Monadnock building,

Chicago, on July 15th. It was decided that the object

for which this corporation was formed be enlarged so as

THE NORTHWESTERN ELECTRICAL ASSOCIATION IN SESSION AT THE LELAND

Six papers were read and discussed in the three sessions of

the convention. AU the business could have been easily trans-

acted in two days, but, as at previous semi-annual conven-

tions, much time was devoted to relaxation and sight-seeing.

The entertainment features were carried out according to

programme and proved very enjoyable. On Wednesday

afternoon some fifty of the members and visitors inspected

the West Side plan's of the Metropolitan elevated electric

railway and the Chicago Edison company. These two great

installations were viewed with great interest and carefully

inspected. M. H. Gerry, Jr., piloted the visitors through

the Metropolitan plant,'and L- A. Ferguson, Thomas H.

Creden and C. G. Y. King did the honors at the Harrison

street station. The latter plant, in particular, was highly

commended, and a smaller party later inspected the distrib-

uting station on Adams street.
.
Many of those in attend-

ance, however, accepted the invitation of W. D. Jameson,

witnessed the production of "The Merry World." The

actors introduced several convention "hits," as when

Napoleon^ in the burlesque on "Madame Sans Gene," in re-

proving an obstreperous character, commanded: "Be silent;

you make more noise than 'Noisy Bunce. '" Another char-

acter, on being reprimanded for smoking on the stage, re-

marked that it was all right; he had the permission of "Sam"

Morse.

On Friday afternoon a drive through the South Side parks

and boulevards completed the merry-making. The party

had an enjoyable trip and was entertained by S. F. B. Morse,

G. E. Bailey and others at the Chicago Beach hotel and

the Hyde Park club.

The meetings of the association were held in the hotel

ordinary. A view of the coennvtion in session is presente i

on this page. The speaker represented is W. D. Jameson,

who read a paper on "Boiler Feedwaters."

HOTEL, CHICAGO,

to include the manufacture arid sale of motors, electric

and other locomotives, steam engines and apparatus con-

nected therewith. Thereupon it wa5 decided to increase

the number of directors from live to nine, and the follow-

ing named gentlemen were elected: Arnold von Siemens,

Georg Wilhelm von Siemens, O. W. Meysenburg, W. F.

Furbeck, A. W. Wright, Martin Maloney, Francis E.

Badt, David B. Lyman and Charles E. Yerkes.

It will be noted that one of the old directors, Sir Wil-

liam Van Home, president of the Canadian Pacific Rail-

way company, is not on the new board. Mr. Van Home,
however, retains all his old financial interest in the com-

pany, but, owing to his multiplicity of duties, he declined

to serve on the new board. The new directors are:

Charles E. Yerkes, W. F. Furbeck and Martin Maloney,

who represent the Yerkes interest in the company; David

B. Lyman, representing the Grant interests, and F. B.
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Badt, who has been actively connected with the Siemens

& Halske company for over a year.

Immediately after the stockholders' meeting, a meeting

ot the new board of directors took place, and the follow-

ing officers were elected to serve for the ensuing year:

President—Augustine W. Wright.

Vice-president—Charles E. Yerkes.

Secretary—Francis B. Badt.

Treasurer—O. W. Meysenburg.

It was announced that the former president of the com-

pany, O. W. Meysenburg, absolutely refused to be re-elected

to that position, as he found it would be necessary to give

more of his time in the future to other interests. He is

president of the Wells & French company, car builders.

The company does a large business and expects to do a very

large business in the street railway line besides. The for-

mer vice-president of the Siemens & Halske company, Au-

gustine W. Wright, is also well known to the readers of the

Western Electrician. He is a practical railway engineer

and is considered an authority on all questions of railroad-

ing. He is stillinterested in many .of his former enterprises,

covering especially the construction of railways, and is also

a partner of Mr. Meysenburg in the Wells & French corn-

quarters, have been bought and are now the property of the

Siemens & Halske company.

With the new capital and the many new interests, it may be

expected that the company will enter into new Waea and will

be a powerful factor in street railway work especially. With

its allied interests, this company will now be. able to take

complete contracts for electric railways. Without going

outside its own companies, it can construct the track, build

the power plant, furnish engines and generators and com-

plete electric car equipments, car trucks and car bodies. It

maybe said that no other company in the United States has

similar facilities. Mr. Meysenburg and Mr. Wright, it will

be remembered, have been pioneers in the building of cable

roads in this country, and are just carrying out a large con-

tract on the drainage canal.

THE CONVENTION
Of the Northwestern Electrical Associa-

tion at Chicago.
On Wednesday morning, July 17th, the third summer

gathering of the Northwestern Electrical association was

full, firm and pleasing, it becomes hard for us to realize

that we shall never see him again. There is that in the
character of a truly noble man that casts its hallowing
influence upon all those who approach within its circle and
irresistibly compels the heart to love and trust. An influ-

ence emanates from him that leaves its charm forever potent
m the memory; that gladdens while we weep, and enriches
our lives, though impoverished by loss.

I knew Mr. Thom for many years. I saw him steadily

and resistlessly, by his force of character, win high posi-
tion, and by his sterling manhood win friend after friend,

until few men, if any, could find a warmer or wider wel-
come in his state. Eulogy in words seems weak and futile

to those whose hearts offer a eulogy more tender, more
loving, more eloquent than their lips can utter. Those
who have looked upon his countenance and heard his voice
cannot forget him if they would, and those who did not
know him cannot by any description of him, however
truthful, form an opinion that would do him justice. He
has gone from us; we grieve at our loss, and the world is

better for his having lived in it. What more should be
said, what better tribute can we pay? Though his years
were few, his inHuence will remain and perform the good
work which he could not complete. It is a blessed truth

that even the bitterest sorrow for a departed friend is

leavened with sweetness; and though the heart may bleed,

it turns again and again to recall his memory and its con-
trolling power, until, like an influence from beyond the

General Electric company,

6. Mason Electric Equipi

2. Sioux City Elei irical Supjjly tompany.
5. Staff of hlectric Appliance company,

nt company. 7. Hayes-Fife company.
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Allen Soldering Stick.

pany. Charles E. Yerkes is the son of Charles T. Yerkes,

the well-known street railway magnate. It is understood

that Mr. Yerkes will actively engage in the promotion of

Siemens & Halske machinery in the East. F. B. Badt

has been identified with the progress of electrical engineer-

ing in this country since iSSi, and the responsible position to

which he has been elected may be considered as an acknowl-

edgment of the satisfactory and effective service he has given

his company. Mr. Badt is well known to the readers of the

Western Electrician as a contributor of many valuable

articles and as the author of hand-books for dynamo tenders,

bell hangers, incandescent wiring and power transmis.

sion.

It will be remembered that the capital stock of the Sie-

men l^ Halske Electric company was increased to $2,000,000

some time ago, of which $700,000 is preferred stock and

$1,300,000 common stock. The Grant Locomotive Works,

which were leased afcer the great fire last year as temporary

convened in the ordinary of the Leland Hotel, Chicago.

Owing to the death of President H. C. Thom, the chair

was occupied by the first vice-president, George Grimm,
who called the delegates to order. After the roll-call by

Secretary Goltz, Vice-President Grimm delivered an intro-

ductory address. It is as follows:

Mr. Grimm's Address.

Since custom demands that your presiding officer shall

present a brief address at the opening of the convention, I

will endeavor to perform my duty. Were it not for the

sad event which has touched our hearts with deepest sor-

row, this duty would to-dav devolve upon another; and
were it not for the love I bore for my departed friend and
the wish to pay tribute to his memory, I would prefer to

ask one more competent to the chair.

When memory takes us back to last January, when, by
unanimous consent, Henry C. Thom was elected president

of this association; when we see his cheerful, ruddy, kindly
face beaming with good will and whole-souled manhood, his

sturdy form erect as a young oak, and hear his voice so

grave, it slowly melts the most poignant grief and leaves
only the sweetness of loving remembrance.
To those who stood so near to him and cherished him as

no others can, to the wife of his bosom and his loving chil-

dren, we extend the sympathy of friendship, and pay him
that tribute all strive to merit, but few with success, that

the world is better for his having lived in it.

I do not know whether it is incumbent upon me to pre-

sent any views as lo the work this association should under-
take in the future or make any recommendations in regard
thereto. My knowledge of >lectrical matters is limited to

those things which I have deemed necessary to successfully

manage a small plant. If you will permit me I will, how-
ever, make a few suggestions that common sense and sound
business principles demand should not be ignored by this

convention if we wish to promote the purposes of its organ-
ization and the welfare of our business.

Your former president, Mr. Paige, in his last annual ad-
dress, forcibly called attention to the magnitude and import-
ance of the electrical industries of the country, represent-

ing an investment of several hundred millions of dollars,

and creating results so pre-eminently beneficial to the public
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that simple jastice demanded an honest consideration from
every government, municipality and individual. Instead,

Mr. Paige pointed our, there was constantly waged against

these and kindred enterprises an infamous and communistic
warfare, antagonistic to I he true principles of our institu-

tions and government. At the conclusion of the address it

was remarked that it presented rich food for reflection.

And it does—reflection on our part as well as on the part

of the general public. We may lake it as an indispensable

truth that no evil, no sentiment destructive of or foreign to

common fairness, can live and grow under a government
based upon and deriving its power from the consent of the

governed, without the existence of a Hke ev-il to give it

nourishment. The ver>' basis of this government is equal
justice to one and all, not as an idle phrase printed upon a
statute book, but as a principle living in the heart of each
individual. If, therefore, we see an evil growing in the

community, one that works injustice or injury, we should
find the cause that has dulled the sense of justice in the

people and permits the evil to exist. In our case the cause
should not be hard to find. How many corporations who
are enjoying valuable franchises granted to them as gifts by
municipalities conduct their business with any other thought
or object in view than the profits to be made ? They will

improve the service or extend their lines if they must, or if

they can grain additional patronage; but every move is

actuated either bv expected gain or public (municipal) com-
pulsion. Complaints of poor service", irregularity, over-

charge, and the like arc utterly ignored, until recognition is

compelled by public sentiment or authority. Competition
is kept out, destroyed or made harmless by combinations.

Every effort is directed to the earning capacity, frequently

for the porpose of forcing, by its dividend-paying qualitie?,

a stock, originally watered, up to par. Every concession

requested by the community that gave it the possibility of

existence is resisted until the patience of the public is ex-

hausted and sentiment becomes inimical to an industry that

should have received united support and commendation.
The sentiment of dislike and clamor for municipal owner-

ship of the quasi-public industries like electric lighting, gas

works, water works, and the like, is the natural outgrowth
of either unduly large profits extorted by the line of policy

above referred to, or by lack on part of the managers ofproper

regard lor the rights of the people. I fail to find any other

cause. The root of it all is that some of these corporations

seem unable to realize that their business is not strictly pri-

vate, but semi- public in its character, and should be man-
aged accordingly. While undoubtedly most of these in-

dustries are run upon a broad gauge plan, regardful and
mindful of the rights and wishes of the public, yet it must

be evident to all that there are many that are liable to every

charge of the evils complained of The public never stops

to discriminate in passing judgment, and the result is that

the general sentiment becomes hostile to all alike, and
ready to accept any plan of relief or retaliation which may
be suggested, even as against industries which are not at

fault arid which would innocently suffer. Thus the agitator

and pot-house politician find ready soil to receive their

seeds of communistic doctrine and willing ears for the abuse

of others and self-glorification.*

It is to this subject that I invite your consideration both

as individuals and as a body. We are dependent upon the

public good will; a contest is destructive to our interests.

We should use our influence in every possible direction to

gain and hold this good will. The bu--iness is hazardous at

best and we cannot afford to add additional risks, such as

public ill will would bring.

This convention promises to be most successful. The
programme will be lound very interesting; and the enter-

The committee on entertainment reported the programme
of entertainment, and then J. S. Stephens' paper on "Cen-

tral Station Economies" was read and discussed. The
reading of A. V. Abbott's paper on "Electrical Interfer-

ence'* followed. The discussion on this paper lasted until

adjournment.
TutTRSDAY'S Sf.SSION.

The association first listened to a short report of the

committee on legislation, and then W, D. Jameson read a

paper on "Boiler Feedwaters; Their Treatment."

Action was taken to straighten out the financial relations

GEORGE GRIM.M, THE NEW PRF.SIDEXI Ol' 1 HE NOU I II-

WESTERN EI.EC1R1CAL ASSOCIATION.

of the association and' the estate of the late president, and

then Vice-president Grimm took occasion to thank those

firms advertising in the pamphlet report of the proceedings.

George Cutter read his paper on "Electric Street Light-

ing," and an exhaustive discussion tbllowed.

The dejLth of Mr. Thorn having caused a vacancy in the

list of officers, an election resulted as follows:

President—George Grimm.
l''irst vice-president—Pliny Norcross.
Second vice-president— P. PI. Korst.

William Goliz and John Schuetie, as secretary and treas-

urer, respectively, were, of course, undisturbed by the

changes.

DELEGATES TO THE CHICAGO COxWENTION OF THE NORTHWESTERN ELECTRICAL ASSOCIATION INSPECTING THE
DRAINAGE CANAL AT LEMONT, ILL.

tainment committee seems to have prepared a list of pleas-

ures fully in accord with the famed hospitality of the city of

Chicago.

Miscellaneous Business.

On motion F. A. Copeland, Pliny Norcross and Irving

P. Lord were appointed a committee to draft resolutions on

ihe death of President Thom. A suitable memorial was

afterward adopted. Letters from Mrs. Thom, expressive

ol heartfelt appreciation nf the sympathy of the association,

were read.

The question of provid'ng an automatic cut-out for trans-

formers was brought up.

W. H. Ti-iORP: I am interested in an alternating light

station at home, and 1 think from my experience, and from

the registration of the instruments at the station, that there

is a considerable current consumed at the transformers, or

converters. And I would like to know whether anything

has been invented that will automatically cut out the con-

verter when it ceases to !]e of use, when the family goes to

bed, for instance—or if something cannot be invented that

will cut the converter off from the mains when the last light

is cut off. It would be a boon to central stations if there

were such an iiivehtion, and If there is one, I would like to
know where it can be obtained. If there is not, 1 make the
suggestion that mventors study up some such a plan. There
must be some way of getting at it, either directly or indi-

rectly, and if something could be done that would auto-
matically cut them out, I think it would be a saving at the
coal pile. I have seen circulars of apparatus by which a
person at the station can automatically cut in arc lights on
the line, and if they can do that, I cannot see why some-
thing could not be made to cut in and out the transformers
or converters.

A Member: I presume there are ten thousand men on the
road to the insane asylum trying to work it out.
Another Member: There is a man in Chicago studying

a device of that kind. Ife is now in Washington making
application for his patent. It is working in Chicago to-day.

Friday's Session.

Twelve applications tor membership were received and
favorably acted upon.

John C. McMynn read a paper on "Boilers and Sugges-

tions for Boiler Specifications." An interesting discussion

followed.

In the absence of Prof. D. C.Jackson, T. R. Mercein
read the paper on transformers prepared by the former.

There was little discussion.

Mr. Schuette gave an entertaining talk upon his experi-

ence since coming to Chicago.

The president then appointed as an entertainment com-
mittee, for the January meeting in Milwaukee, Herman
Andrae, O. M. Rau and Walter C. Smith, and as the com-
mittee on transportation Thomas R. Mercein, to be as-

sisted by the president and secretary of the association.

A programme committee of five, with Fred De Land as

chairman, was appointed, ^n especial effort will be made
to secure valuable papers and studied discussion for the

winter convention at Milwaukee.

Municipal Ownership.
Mr. De Land: I hold in my hand a report of the elec-

trician of the city of Chicago, and in view of the interest
that is being taken in the establishment of municipal light-
ing plants, I will read k. [Mr. De Land read the repo'rt.]
The matter of interest on the amount of capital invested
does not appear in the report, nor is there any allowance
made for depreciation and taxes, or other i;ems that a
commercial company would have to pjy. Plere is a com-
pany opi^rating- 1,484 lamps under conditions that would
appear to be excellent, and It is costing $96.72 per lamp
per year for labor and material alone.

Adjournment.
President Grimm, stating that there was no further busi-

ness before the convention, announced that the next con-

vention, M Milwaukee, would be strictly devoted to educa-
tion and mutual improvement. After passing the usual

re.solutitms of thanks the assodiation adjourned.

The New President.
Henry C. Thorn's successor as president of the North-.

western Electrjcal association ;s George Grimm of Jef-

ferson, Wis., who had been first vice-president. Mr.
Grimm is president and manager of the Jefferson Elec-

tric company, and takes a lively interest in the af-

fairs of the association. He is a practicing lawyer and
was born in Jefferson in 1S59. He is well known
in politics and has been a member of the State Legislature,

He organized his central station company in 1S93. As an
instance of his energy and tact, it is related that three times

previously attempts-had baen made to introduce electric

lighting m the city, blit each time the effort failed. Mr.
Grimm's ability promptly secured tLie necessary capital and
support, and the company has been upon a good paying-

basis since its orgatrization. Mr. Grimm has all the qualifi-

cations of a competent executive.

Delegates and Visitors.
The following is believed to be a complete list of the

names of delegates and visitors at the convention :

Abbott, A.. V,, Chicjig.> Telephone company Chrcaeo
Altxtinder, P. H., Electric S^'lector it Signal company. New lork'
Allen. L B ~.;

Cliicago'.
AltlsoQ, M. H., Son .earn locaodesceDt Lamp coEupaoy Chica°-o
Aroolcf, B. J Cbicalo'
Au-tii], M. B., bafety losuiaied Wire A Chble c m^aoy. . Ohicaeo.
Bdk-iF. G. 0., Chicago General Fixture company Ghica"o
Ball, W. D.,BalI& Allen

.
'/ Chicago

Bartholnmew, Wm. M., Adams k Westlake compapy Chicago.*
Bi etle, Geo, L,, Western Iilectric company Chicago!
Boyer, r. M., General Electiic company ichicaso
Brittan, Louis, WaBhburn & Moen Manuiacturing com-

pany Waukesan, lit.
Eucbley, W. J., ^ort Wayne Electric corporation. ....... .Chicago.
Bunce, A. C , General Electric company Chlta^o!
ijurch, L. W., Metropolitan Electric company Chicago',
Burllngham. C. L., McDtrmid Manufacturing company.. Chicago.'
Barton, Chas. G., Central Electric company Chicago.'
Carey, P. H., Phrenix- Iron Works company "'.Cbic^o.
Carney, J. E., Western Llectrician Chicaeo*
Church, W. L :.,.:. ;:Chicalo'.
ChUTch, .J. Y.S., Electrical World Chicago.
Cote, G. L.^ Beloit. Wis!
Collins, L. W., Lee lA: Collins Chicafo.
Collins, W. F., Western Electeiciam '.Chicago*
Collins, Carroll Mnrfrecsboro, Tenn.
Connor, John F Chicago.
Conover, G. W., Perkins Electric Switch MaQufactiiring

company ..Chicago.
Cooke, J. H . , Buckeye Electric company Chicago.
Gopelaod, F. A., Edison Li^ht company La Crosae, Wis.'
Cravalh. J. K., Street RaUivmj Review :.ChJciigo.
Credeo, Thos. H., Chicago Edison company Chicago!
Cutter, George Chicago.'
Drake, F. E , Standard Electric company Chicago
Be Land, Fred, Electrical Enr/ineei inu Chicago.
Ponohoe, Francis E., American Electrical Works Chicaeo.
Edgar, Wm. H., Dearborn Drug & Chemical Works Chicago,
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Farwell, Geo A
.
, WaakeBha Electric Light company

Waukesha, Wis.
FergnsoD, L. A., Chicago Edison company Chicago.
Ferris, W. J-, General Electric company Chicago.
Forbrich, C. W., Westeen Electbioian Chicago.
Foster, Geo. B ...-: Chicaso.
Frinfe, M. W., A W. Harris Oil company Chicago.
Fyfe, John C, Hayee-Fyfe company,

,
Chicago.

Gage, C. S., Washburn A Moen Manufactaring company. Chicago.
Gllie, H . J

.
, General Electric company Chicago.

Goddard, S. E., Electrical Review New York.
Goliz, Wm . G0U2 & Sinclair . . Milwaukee, Wis.
Gregory, Chaa. E Chicago.
Grier, Thos. G., Grier Bros Chica<?o.
Grimm, Geo., Jeflferson Electric company Jefferson, Wis,
Qrover, T. F., Milwaukee A Wauwatosa Electric company.

Waowatosa Wis.
Gunderson, C, Four Lakes Light it Power company. Madison, Wis.
Gutmann, I.udwig... .. Chicago.
Haear, E. M., Soutbwark Foundry A Machine company. . Chicago.
Ha'l, Engene Boilington, Wis,
Harding, J. H,, La Porte Electric Lighc company. .La Porte. lud.
Hartley, B., Hartley Electrical Works Chicago.
Raskins CO Chicago.
Hayes, James. Hayes-Fy fe company - - ChicBgn.
Healy. J. S., American Electric Manufacturing company.Chicago
Highlands, Edward M., Clinton Gas Light & Coke com-

pany Clinlon, la.

Hill, Joseph M , Columbia Incandescent L^mp company
and Wagner Electric Manufacturing company Chicago.

Hixon, H . R., Simplex Electrical company Chicago.
Hood, Wm - Chicapo.
Huey, Arthur S.. General Electric company. ChjcaL;ii

Hull, W. 8-, White Manufacturing company Chica^n.
Hussey, M Waukegan. Ill

Jameson, Willis D., Dearborn Drng k Chemical Works .Chicasn
Jnnkersfeld, P.. El<-vtrical World ...Chicatin.

Just, Paul C Chicas"
Keily, W. E., Westebn Eleoteioian Chicago
King, C. Y, G., Chicago Edison company Chic«gn
Enutesen, J. B La Crosse, Wie.
Korst, P. H., Badger Electric company ...Hacine, Wis.
Kountz, B.'F NeillBville, Wis.
Latimer, H. D., Centra! Electric company Chicago.
Lee, Chas. E., Lee & Collins Chicaso.
Lewis. Ales. H., H. E.Gotllns&Co Chicasn.
Lord, Irvjng P., Electric Light association Waupaca, Wis.
Low. W. W., Electric Appliance company Chicago.
Lnthy, G. G., Royal Electric company .Peoria, III.

Markle, John R., Electric Storage Batteiy company Chicago.
Marshall. Chas. S.. Chicago Crosa-arm company .Chicago.
Mason. W. R., Mason Electric Equipment company Chicago.
Maxwell, E. P Dixon, III

Merceln, T., Milwaukee Auxiliary Fire Alarm company.
Milwaub ee. Wis

Millard, A. L, Electric Appliance company Chic-go.
Morse. S. F. B .

, S . F . B - Morse & Co Chicago.
Munson. Chas. A., Fort Wayne Electric corporation Chicago.
Murphy. J, C, Fort Wayne Electric corporation .Chicago.
McArthur, A. W Rockford, 111.

McGlll, J. H., Peru Electric Manufacturing company Chicago.
McKinlock, Wm. H . Metropolitan Electric company Chicago
McKinlock, Walter C., Metropolitan Electric company.. Chicago.
McKinlock, Geo. A., Central Electric company Chicago
McLaren, Geo S Milwaukee, « is.

McMaster, Frank, Electric Appliance company Chicago.
McMillan, R. S. ( L B. Allen > Chicago.
McMynn, John C, R. T. Hunt & Co... Chicago.
Naehold, E., Nashold Cleat company Chicago.
Nahm, LouiB,American Electric Manufacturing company..St Louis.
Newton, Geo. M Sparta, Wis.
Key, Robt W Waukegan, 111.

Nilson, L. G. Sioux City Electrical Supply company, Sioux Cicy, la,

Norcross, Pliny, and son. Electric Light company Janesville, Wis.
Osburn, H. G. , Osburn Electric Supply company Chicago.
Overbagh. Franklin, Chicago General Fixture company .Chicago.
Paige, C. C... Oehkosh.Wis.
Pattereon, G. W., S F. B. Morse &Co Chicago.
PaulioD, J, 8 Chicago.
Pomeroy, J. G. . Swan Lamp company Valparaiso, Ind,
Porter, C . G Milwaukee, Wis,
Randolph, R. J., Excelsior Electric company Chicago.
Rau, O. M., EdlsonElertric lllumloating company, Milwaukee, Wis.
Reid. J. H., Westlneh.-.-i^n niRP= Fn.f- rv . ..rhicnijo.

Stevenson, M. L , National Carbon company Cleveland, O.
Stiles, Aaron K., Gas A Light company Streator, 111.

Stine.Prof. W. F., Armour Institute Chicago.
Sullivan. W. P., Electrical Engineer Chicago.
Sunny, B E , General Electric company Chicago.
Tatnall, W. F , Hawley Down-draft Furnace company .Chicago.
Terry, F. S., Sunbeam Incandescent Lamp company Chicago.
Terry, A. S, Sunbeam Incandescent Lamp company Chicago.
Terry, B. S.. A. W. Harris Oil company Providence, R, I.

Thone. Frank, Eoyal Electric company Peoria, III.

Thorp, W. H Beaver D.im. Wi-».

Trott. Wm. J., City Water and Light Station Holland, Mich.
npham, W. H. Marshfield, Wis.
Valentine, John, Valenline-Clnrk company Ctiicago.
Warner, Harry J Milwaukee, Wis.
Walker, I, B., Slonx City Traction company Sioux City, la.

Warren, M. A,, Light, Heat & Power company Baraboo, Wis.
Weberling, Theo Peru, 111

Wells, Ohas. G , Electric Appliance company Cliicago.
West, J, E. B. HlUman A Co Peoria, 111

Wheatou. M. C. General Electric company Chicago.
Whalen. John B Sycamore, III.

If' ^ -

ELECTRICALLY ORERATED COLLIERY .\T WYOMING, PA.

—

ELECTRIC DRILL.

White R. J., R. J. White Miinufacluring company Chicago.
Why te, Geo. S. , Eureka Cleat Chicago.
Wiley, J. R., Standard Underground Cable company Chicago.
Wiley J. F Stevens Point, Wis.
Wilkinson. O. D,, Western Electric company Chicago.
Willson, R. A,. Light & Power commiasioo Marquette, Mich,
Wilson, Wm,, Electric Appliance compaay Chicago.
Wilson. Chas. h".. Fort Wayne ^ lectric corporation Chicago
Wolff, James, New York Insulated Wire company Chicago.
Woodruff, H. , Sioux City Electrical Supply company.

Sioux City, la.

Electrically Operated Colliery at Wyom-
ing, Pa.

An excellent example of coal mine operation is the elec-

trical installation at the Mount Lookout colliery at Wyom-
in;^. Pa,, wliL-Ti, l'>..ijiii' :i\ L-^, pumps and drills are being

LLl:.ClklL.ALL^" Qi'LRAItJ COLLILKV AL \\Vu-MliN\. L0C'J.MU1'I\'E.

Remington, W. A , Electrical Indusfriea Chicago.
Roberts, H. J., H. J. Roberts & Co . Chicago.
Robinson, N. W., Buckeye Engine company Chicago.
Scheible, Albert (Geo. Cutter) Chicago.
Schuette, John, Electric Light company MaQltowoc. Wig.
Scott, Campbell, Louisville Electrical Works LonisvUlt), Ky.
Scribner, Jesse, General Electric company Chicago.
Scrlbner, E. M., Western Electric company Chicago.
Searing, Geo. S., Hart & Hegeman Manufacturing com-

pany Chicago.
Smith, Chas. L., Montana Electric company Butte, Mont.
Smith, H, v., Western Electric company Chicago,
Stedman, J., Page Belting company Chicago.
Stephens, J. S Chicago.

successfully and economically operated by electricity. This

plant was installed by the General Electric company and all

the electrical apparatus employed is of its manufacture. The
source of power is a McEwen high speed engine making 21S

revolutions per minute. It is located in the power house—

a

brick building 200 feet from the main shaft, and about 100

feet from the air shaft. Belted to this engine are two multi-

polar General Electric generators, one of loo kilowatts ca-

pacity, the other of 20 kilowatts capacity. Haulage, drill-

ing and pumping in the mine are accomplished by employ-

ing current from the larger generator, while that from the

smaller is taken for the incandescent and arc lighting circuits

on the surface. In case of accident to the larger generator,

the current from the smaller one can be utilized for power
purposes.

From the two skeleton switchboards in the power house
the circuits are led, one to the surface the other to the mine.

The office, engine and boiler houses are lighted by incandes-

cent lamps; the breaker and surrounding grounds by 2,000
candle power arc lamps.

The conductors for the mine operations are strung 300
feet down to the bottom of the air shaft and consist of lead

covered cables for the feeders and returns. The feeders are

carried along the main gangivays parallel to the trolley wire,

or through old workings or airways. Tlie feeders are water-

proof rubber-covered copper wires strung on glass insulators

attached to roof blocks.

At the bottom of the shaft the feeders divide, one branch
supplying current to the north working% the other to the

south workings. No. o hard drawn wire is used for the

trolley wire, the rails being bonded for the return. The trol-

ley is suspended from oak roof blocks by a special mining
ear which clamps the wire but is not soldered to it.

Haulage in the north workings is effected by one electric

locomotive which weigh? about 6'< tons, equipped

with two single reduction waterproof motors. It has a draw-

bar pull of 1,500 pounds on the level at six miles an hour,

while at starting it will exert a pull of 3,500 or 4,000 pounds
without slipping the wheels. The extreme dimensions of

this locomotive are 11 feet four inches long, 57 inches wide
and 34 inches high. The total length of the gangway over

which it operates is about 2,800 feet, although, including sid-

ings, and turnouts about 3,000 feet of trolley wire is sus-

pended in the north workings. The locomotive makes be-

tween 20 and 25 round trips per day. It is hauling at

present seven loaded cars, but is capable of easily handling

twice this number. The grades vary from the level to 2.S

per cent, and all are against the empties.

Haulage in the south workings is effected by a locomotive

equipped with two single reduction motors, and having a

drawbar pull of 2,500 pounds on the straight level at a

speed of six miles an hour. At starting, however, it can

exert a drawbar pull of 4,000 to 5,000 pounds without slip-

ping the wheels. The total weight of the machine is about

10^^ tons. It is II feet four inches long, 58 inches wide

over ali and 34 inches high. The maximum run made by
this locomotive is about 1,200 feet, and the length of the

wire used, including turnouts andsidings, is about i,Soo feet.

At present this machine is hauling 10 cars and makmg from

40 ;o 45 round trips, pushing in the empties and hauling out

the loaded cars. In starting from the entries Z', G, //and

/, shown on the map, where the trips are made up, the loco-

motive does its hardest work, as there is a sharp grade

and curve against the loaded cars. Each mine car empty
weighs 3,000 pound.=, and loaded S,ooo pounds.

The south workings haulage line is to be extended from

/:{ to A' and through a rock tunnel at Z. The branches 7^,

C7 and /will then be abandoned and the locomotive will

then operate over about 3,500 feet, hauling 400 cars per day

from the head of the rock tunnel at L.

The electric pump is situated in the workings off the

branch /. It is a standard duplex double-acting piston

Knowles pump operated by a General Electric motor, and

has a capacity of 300 gallons of water against a 40 foot head.

The pistoi. speed is constant and should the water fall below

the mouth of the suction pipe, the pump does not race.

This pump has been in operation for more than a year,

working 23 hours a day. It requires no attention, except

at starting and stopping, and an occasional oiling.

Two General Electric rotary coal drills are also in a low

seam in the southeast workings of the mine. These are run

from 1 circuit taken from that connected with the feeders in

the main gangway. The length of this is about 1,400 feet.

The drills are working a three-foot seam of coal and taking

up a two-foot slate bottoin. They make about six feet per

minute, with an inch and a half bit in the coal and four feet

per minute in slate or *'boney."

Since this electric plant was started it has operated with-

out hitch or accident. Its installation has induced a decided

economy in the operation of the mine, and is exciting con-

siderable interest among coal operators, to whom it stands

as an object lesson in the economical operation of mines.

Telephone System for the Metropolitan

Elevated Road, Chicago.

The telegraph has been recognized as an almost indispen-

sable feature of every great railway system, but there are

times when it is very unsatisfactory. It can readily be seen

that the telephone possesses many admirable features as an

auxiliary in the system for controlling the movement of trains

and for other purposes. The management of the Metropoli-
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tan EIera.ted Electric Railway Company of Chicago recog-

nized the necessity of introducing a telephone system in this

plant, and as a result the Western Telephone Construction

company has been awarded a contract for installing thirty

instruments at once, connecting all the stations now in use

with the main offices. H. M. Brinkerhoff, electrical engi-
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members and one western member, giving the East two to

one. This shows how little credit these statements de-
serve.

The membership of the association is quite as largely in

the East as in the West, so far as the directors are con-
cerned. It so happens that there are considerable more
telephone manufacturers in the West than in the East, and,
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neer for the West Side Construction company, reported

favorably upon the system, and it was accordingly adopted.

l\\.—KLEcrKjC IHM!'.

Dissensions Among Anti-Bell Com-
panies.

There liave been several statements published of late indi-

cating that the organization of anti-Bell companies at Pitts-

burg was not affected without some dissatisfaction among

these who had hoped to have a voice in the councils of the

new association. These announcements have been inaccu-

rate and in most cases misleading. There has evidently been

a desire to misrepresent the new organization, its purpose

and plans, for it has been described as a "company," capital-

ized at $50,000,000, with the purpose of manufacturing and

installing telephones in opposition to the Bell company.

Of course no such organization as that thus described in the

eastern'papers exists. The Electric Age of New York has

been misled by these announcements, for it refers to the

organization as a company in the following item;

There is some talk of organizing an association of inde-

pendent telephone companies and telephone manufacturers

in the East, for mutual benefit. This proposed action is

due to the failure of the National Independent Telephone

company, just organized in Pittsburg, to grant eastern tele-

phone interests as strong a voice in the affairs of the new
association as the representatives from that section thought

they should have.

These matters were brought to the attention of President

Keelyn of the Telephone Protective /Vssociation of America

and he has authorized the following statement:

There are a great many items floating around with ref-

erence to the amount of capital stock and the mission of the

new Telephone association. I am unable to give you, at

this moment, the financial strength of the combined com-

panies in the new Telephone association, as quite a num-

ber have applied for admission since the meeting at Pitts-

burg, and will undoubtedly be admitted to membership.

The new association proposes to protect its members in

such suits as may be brought against them upon patents

alleging infringement in a more conservative manner than

is generally supposed. If any member of the association

is making a device which infringes the valid claims of Bell

or other patents, the association will hardly consider it in

duty bound to offer its protection. Each member should

look well into what he produces and avoid infringement, or

he will have to take care of himself However, notwith-

standing this, the association will render its aid to keep a

properly constructed telephone apparatus in the market for

the public.

Referring to the statement of " talk of organizmg an as-

sociation of independent telephone companies and telephone

manufacturers in the East for mutual benefit," and the

statement that "this proposed action is due to the failure of

the National Independent Telephone company, just organ-

ized in Pittsburg, to grant eastern telephone interests as

strong a voice in the affairs of the new association as the

representatives from that section thought they should

have," I may say that the eastern telephone interests are as

largely represented in the new association as the western

interests. The executive committee, which has practical

control of the association's affairs, is made up ol two eastern

therefore, the membership is larger; however, the eastern

concerns were all given a reasonable opportunity of ad-

mission.

This question between the East and the West, in my
opinion, has been raised because of the soreheadedness of

two men who were given a full opportunity of equal repre-

sentation in the association with other members, but who
proposed to have the association run upon their own terms,

and as the other members disagreed) with their ideas, they

felt cliagrined evidently. These men have undertaken to

establish an eastern association, and have written the eastern

members of the new association to this effect. 7^he eastern

members of the association so approached have advised
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Telephone News from the Northwest.
LFrom the Minneapolis correspondent of the Western Electrician. 1

The Home Telephone company has about 250 instruments

in operation at Sioux. City, Iowa, and has contracts for 600

subscribers. President A. H. Hazen ot the company says

it is not engaged in a war with the Bell company, but merely

trying to give good service. The indications are that the

Bell company will indulge in a war with it, as a reduction in

rates, taking effect July ist, was announced some time since,

but the amount has not been made public. E. A. Clark, die

manager of the Sioux City office, has therefore been unable

to send out bills for the quarter due July ist, owing to hav-

ing no schedule of rates. It is supposed that General Man-
ager Cutter of the Iowa Union will personally inspect the

field before making the reduction, which bodes no good for

the independent company.

The Wisconsin Telephone company has applied for a tel-

ephone franchise at Baraboo, Wis.

The Globe Telephone ^: Construction company is the

name of the company formed in Des Moines, Iowa, to man-
ufacture and establish telephones and e.xchanges, using the

invention of J- Serdinko, who has invented other electrical

appliances. The company expects to sell the instruments at

$10 each. The claim is made that they in no way infringe

[he Bell patents.

The Phrenix National Telephone company of Indianapolis

has been granted a franchise in Eagle Grove, Iowa.

The Iowa Union Telephone company is building a line

between Independence and Fairbank. It promises a con-

siderable reduction in rates in Independence. A local tele-

phone company has been formed there lately.

Manager Lashway of the Chippewa Falls, Wis., exchange

is soliciting subscribers in Bloomer, Wis., with a view to

putting in an exchange.

Joseph G. End, Arthur Winters and W. J. Johann have

been granted a telephone franchise at Sheboygan, Wis.

The Southwestern Telephone company of Fairmont,

Minn., proposes to connect with all the towns in six coun-

ties. It has applied for a 20 year franchise in Fair-

mont.

The village of South Sioux City, Neb., has granted a tele-

phone and telegraph franchise to the Home Telephone com-

pany of Sioux City.

The Wausau Telephone company of Wausau, Wis., has

purchased materials for the exchange and will rush work to

completion as fast as possible.

The Blue Earth Valley Telephone company of Winnebago

City, Minn., has been requested to extend east as far as

Albert Lea and possibly Austin, and west to Jackson an(j

TROLLEY WIRE

TROLLEY FEED WIRES
pump line .

scalE=&oo ft.

ELECTRICALLY OPERATED COLLIERY AT

me that they would not think of going into another con-

cern and were well satisfied that the present association

would be successful. They thought the eastern sectional

deal would prove a failure, which it undoubtedly will._

The new association is organized on broad, good business

plans, and any soreheadednei^s on the part of any one eastern

or western or southern or northern concern will cut no fig-

ure with its success. It is an assured fact that the very men
who feel soreheaded at present will be very glad later on to

have an opportuhity of being identified with it if they con-

tinue m the telephone business.

WYOMING, PA.—MAP OF HAULAGE L IfF.

Worthington, taking in all the intermediate towns; also to

Mankato and to Wells. W. Z. Haight, proprietor of the

Winnebago, City exchange has turned his property into the

company and received stock in exchange.

City Electrician Palmer of Duluth has invented a switch-

board by which the chief of police can at once connect his

telephone with any point on the patrol system.

West BurUngton, Iowa, wants telephone connection with

Burlington.
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News comes from New York that another telephone

association, comprising eastern manulaclurers, is being or-

ganized by some of those who were dissatisfied with the

proceedings at Pittsburg. There have been numerous

statements to this effect published in the eastern papers,

and many of them have been inaccurate and misleading.

It is evident that there is some dissatisfaction, but it is lo

be hoped that the differences existing will not prevent co-

operation between the several interests in advancing the

general welfare of the telephone business. It must be

remembered that the anti-Bell companies will need all their

ability and resources to successfully oppose the old concern,

and they should not waste their time and energy in fighting

among themselves.

One energetic member of the electrical fraternity of Chi-

cago has already made arrangements for a trip to Japan

for the purpose of promoting the interests of American

electrical enterprises in that country, and there is no doubt

that before long there will be a small army of American

salesmen exploiting electrital apparatus in the domain of

the mikado. "We have already pointed out that there are

great possibilities opened to American electrical engineers

in the Orient by reason of the new Japanese treaty with

China. Japan is certainly an inviting field in which Ameri-

can manufacturers of electrical apparatus can extend their

export trade. The Japanese have shown a special desire

to cultivate close commercial relations with us, but it is

not to be expected that our exports to Japan will show

material increase unless Americans make extraordinary ef-

forts to push the sale of their manufacliued products in

Japanese markets. At the present time our Japanese

imports are five times as great as our exports to that coun-

try, while England, Germany and France have sold Japan

about twice the value of the products purchased from her.

The Japanese consider America the greatest market for

their wares and are anxious to cultivate her trade, and

here is no doubt that this country would be greatly

The sixth convention of the Northwestern Electrical

association, held in Chicago last week, again demonstrated

the vitality and usefulness of this young and growing organ-

ization. The visitors were well repaid for their attendance

at the meeting, and the out-of-town members can hardly

fail to retain pleasant memories of the Chicago gathering.

The papers were few in number, but practical topics were

well presented and intelligently discussed. Mr. Abbott of

the Chicago Telephone company advocated the double-

trolley system, or at least a complete metallic circuit, for

electric railways, and although many thought the idea com-

mercially impracticable, his interesting paper was received

with much attention. The addres5 of the new president,

George Grimm, who succeeds the lamented Henry C.

Thorn, is worthy of careful thought on the part of central

station managers. Mr. Grimm contends that electric light-

ing and street railway corporations are themselves to blame,

to a large extent, for tlie socialistic agitation in favor of mu-

nicipal and state ownership, by selfishly and foolishly neg-

lecting to pursue a broad, liberal policy toward the pub-

lic, on whose favor they dspend. This criticism is well de-

served, in many instances, and it would be better for the

electrical industry if it were taken to heart where needed.

Bkooklvn trolley cars have been creeping through the

streets of the City ofChurches recently at about the same rate

as the old horse cars, which they replaced, owing to the action

of the city council in regulating the speed of surface cars in

compliance with the demands of the public. Now there is

an organized movement among Brooklyn merchants to have

this action reconsidered, and petitions are being quite exten-

sively signed by those who are suffering from the slow-going

pace now in vogue. Dry goods merchants and the Mer-

chants' and Traders' Exchange are particularly interested in

having the ordinance modified. The merchants say that the

recent return to the old car horse rate of speed has had an

injurious efifect on their business, and that in view of the

recent improvements by the trolley companies, the speed of

the trolley cars can be safely increased. The members of

the exchange say that the present low rate of speed is se-

riously retarding building operations in the suburbs and they

recommend that a ten-mile-an-hour rate be allowed in the

outlying districts. In this connection it is interesting to

note that President Rossiter of the Heights road expects to

have each car in the system equipped with a real life-saving

fender within three months. Had the Brooklyn trolley

companies given more attention to the demands of the public,

even though they were at limes unreasonable, they would

have saved themselves considerable annoyance. The idea

of the city of Brooklyn going back to horse car speed is

really preposterous.

One of the latest discoveries in connection with the de-

velopment and extension of the telephone business is the

result which it has had upon the hotel business and conse-

quently upon railroad business. It is no doubt true that

much of the business that formerly required a trip to New
York or Boston by Chicago business men is now transacted

by means of the long-distance telephone. The rule works

both ways. An observer of Chicago hotel business ascribes

much of the dullness in the rotimdas to this cause, and many
of the hotel managers and clerks are disposed to believe

that the theory is not only plausible but founded upon stub-

born fact. It is explained that for some time there has been

an appreciable decrease in transient trade affecting a class of

business men who made it a point to arrange affairs within a

day or two after arrival. They came from as far as New
York, and the registers showed that they claimed most of

the enterprising business towns within a radius of 500 miles

as their homes. Business that could not well be consum-

mated by mail or telegraph, but required personal consulta-

tion, necessitated journeys to Chicago, and of course the

hotels and railroads benefited by these trips to the extent

of from one to several days' board, with side issues for

laundry, wine bills and extra meals. Now it is said that this

sort of trade is almost wholly lacking among the local

hotels. Many hotel managers have been interviewed by

local newspaper reporters, and all agree that the long-dis-

tance telephone has had a depressing effect upon their

business.

It is our pleasure and privilege to peruse with regularity

and attention the columns of our esteemed electrical con-

temporaries published in the city of New York. Notwith-

standing our diligence in this employment, we have failed

to observe the slightest intimation of a very remarkable

electrical achievement which, we are informed, can be seen

on the streets of that curious city. The innovation is so

extraordinary that we feel impelled to give the source of

our information, else we would not reveal the hurt to our

national pride due to the inexplicable negligence of our

eastern contemporaries. It is indeed annoying to await the

Australian mails' to get the electrical news from Gotham—

a

sad reflection on the enterprise of the technical journalists

of New York, many of whom are kind-hearted, well mean-
ing fellows—but one's patience is richly rewarded. Is it

not worth while, for example, to learn, as we do from the

Queensland Electric Telegraph Gazette of Brisbane, of the

creation of an electrical successor to Frankenstein's mon-
ster? The Gazette gives these details:

A figure moving by electricity, measuring six feet in
height and singing English songs and snatches from Italian
operas, has been perambulating the streets of New York.
The electric man moves his head, arms and legs as though
instinct with life, and can walk about twelve miles an hour.
The figure is attired in evening dress, with a white necktie,
the boots are made of iron, with soles of very strong and
durable leather. The motion of the arms and legs is per-
formed with the greatest regularity, so that the automaton
never loses its balance, eVen when going at a great speed.
When singing its mouth opens and closes as occasion re-

quires.

The electrical man is a fast walker, to be sure, and per-

haps our New York contemporaries are a little slow, but

we are still surprised that he got away from all of them. It

is possible that he is ihe author of the machine-made bal-

lads on electrical subjects that are turned out in New York;
at any rate he has the gift of song, and he opens his mouth
when he sings. He is an mterestmg creature, and we
should like to hear more about him.

It appears that the criticisms of this journal upon Supt.

Barrett, his record in connection with the establishment of

the city lighting plants, and his project to have the city se-

cure control of commercial Hghting plants and engage in the

business of furnishing current to private consumers, have

had the effect of stiring up that worthy official to something

like a realization of the position in which he has placed him-

self. Unable to refute the arguments against his project, or

deny the facts presented in support of the statement that the

street lighting scheme had prcjved a miserable failure, Supt.

Barrett endeavors to distract attention from the point at

issue, and in his organ says:

Until City Electrician Barrett of Chicago became inter-

ested in the publication of an electrical journal, the enormity
of his sins of omission and commission were not per-
ceptilile to the genial editor of the Western Electrician.

The city electrician of Chicago was never more mistaken

in his life. His "sins of omission and commission" have

long been perceptible to the editor of this journal and to

everybody else who has followed the course of events of

late years in electrical circles, but this journal, like many
others who were kindly disposed toward Supt. Barrett,

refrained from severely criticising that official, preferring to

give him every opportunity to thoroughly test his policy as

long as he kept within reasonable bounds. There has been

no doubt of the ultimate result of this experiment, and it

was expected that the cit)& electrician would manfully ac-

knowledge his failure to accomplish what he had set out to

do or silently discontinue his efforts when he had demon-

strated to his own satisfaction that he was mistaken. In-

stead, however, he now seems determined to continue, and

with a recklessness born of desperation he advocates the

adoption by the city of a policy that means ruin to vast

interests and disgrace to the city. By this means he hopes

to cover up his failure in the street lighting project.

It has been the object of the Western Electrician to

point out clearly and unmistakably the danger in the adoption

of such a policy. Heretofore, this journal has consistently

opposed the municipal ownership of electric plants for street

lighting, and now, when the greater danger is threatened, it

is but natural that it should oppose this socialistic scheme.

If Supt. Barrett's personal pride suffers by reason of the

public exposure of his failure in the street lighting project, he

has only himself to blame for the humiliation to which he

has been subjected.

There is another matter, to which we have heretofore

made no allusion, but which is now forced into this discus-

sion by the statemetit already quoted, namely, the policy of

\!cvft Electrical Journal liXiA. the connection of the city elec-

trician with that publication. It is not at all surprising that

there has been much unfavorable comment in the trade upon

the action of Supt. Barrett in permitting the use of his name
in connection with such an enterprise, and it is strange ifsome

of the uncomplimentary remarks with which his agents have

been greeted have not reached his ears. His best friends

deplore his action in this matter, for they realize the equiv-

ocal position in which it places him. It is certainly to be

regretted that after so many years of service and the enjoy-

ment of so many honors at the hands ofhis associates, Supt.

Barrett should allow his name and the influence ofhis position

as the city electrician of Chicago to be used in connection

with an enterprise that promises to bring him into discredit

in the community. Supt. Barrett should withdraw from the

newspaper enterprise or retire from the city service. As
president andchiel stockholder o{i\\Q Electrical Journal\\^

cannot with propriety solicit or accept advertising patron-

age for his paper from companies with which he has business

relations as the representative of the city of Chicago.
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Chicago Convention Hustlers.
Of course the supply men were in evidence at last week's

convention at the Leland, and naturally the Cliicago men
were at the fore. In fact, the Chicago salesmen formed the

most picturesque feature of the convention. They were all

life, joy, activity, good fellowship and—business. They

kept things booming, made everybody feel happy and con-

tented, did the honors of the town, and incidentally gath-

ered in not a few orders. An electrical convention without

a large contingent of irrepressible supply men would be a

dull affair. The Chicago convention was far from being

dull, and the faces of a few of those who were the life and

color of the commercial side of the gathering are depicted

below:

"Noisy" Bt'>'CE, more decorously known as A. C.

Bunce, looked after ihe

comfurt of visitors, as a

meml>er of the entertain-

ment committee, and the

interests of the General

Electric company at the

same time. He had his

hands full and was seen

and heard of all men.

Picturesque in raiment and

voluble of speech, Mr.

Bunce helped everybody

to have a good time and

made his exhibit a much-

frequented one. ''Noisy"

Bunce is supposed to be about 40 years old, and he has sold

supplies, as everybody knows, for the Edison General and

General Electric companies for years.

"Doc" Edgar and W. D. Jameson were the '

the long of it" in physical propor-

tions for the Dearborn Drug &:

Chemical Works, but both are

hustlers. This company made

an exceedingly effective repre-

sentation at the convention, and

everybody came to know that it

could supply a boiler compound

suitable for any sort of scale for-

mation. It is only lately that this

successful concern has come to

recognize the importance of the

trade of the electrical stations,

but it has now begun an active

campaign that promises success.

'short and

'Billy" Low looked after the interests of the Electric

Appliance company, of which

he is president, at the conven-

tion. Mr. Low is one of the

most experienced electrical sup-

ply salesmen in the West. Born

at Elint, Mich., be first became

known to the electrical frater-

nity 1 1 years ago through his

connection with the Detroit

Electrical Works, where he be-

gan as shipping clerk. Later

he came to Chicago and associated himself with the Central

Electric company, for which he traveled on the road a

number of years. Four years ago he organized the Electric

Appliance company. Daring the first two years of the ex-

istence of the company he was on the road, but owing to the

remarkable growth ot business, he gave up traveling to look

after the sales department in Chicago. Mr, Low is one of

the most popular men in the business and is a moving spirit

at every convention which he attends.

W. R. Mason, who represented the Fiberite company at

the convention, Is a familiar figure

in the electrical business of the

West. He was one of the first to

engage in the electric railway

supply business in Chicago. At

this convention Mr. Mason showed

his eminent quabties as a sales-

man by talking sockets, switches,

overhead railway material and

other specialties of the Medbery

insulation in a most convincing

manner. Mr. Mason is general

manager of the Mason Electric "^^

Equipment company, Chicago

agent for the Fiberite company. Mr. Mason claims that

he has always advocated and sold the highest grade of ma-

terial obtainable, and considers himself fortunate in repre-

senting a material standing so deservedly high in the esti-

mation of the trade.

WESTERN ELECTRICIAN.

Chas. D. Wilkinson- represented the Western Electric

company. Mr. Wilkinson is a

yooDg man, but his wide ac-

quaintance throughout the entire

country has made him a valuable

member of that company's large

staff of efficient representatives.

Mr. Wilkinson has been connected

with the Western Electric com-

pany for over 11 years, and at

present serves as its traveling sales-

man, his territory being the entire

portion of the United States west

of Cleveland. His courtesy and

geniality were especially noticeable

at the convent ion, where he seemed

to take particular pleasure in doing

bers and visitors alike.

all he could for mem-

Franklin Overbagh sells fixtures for the Chicago Gen-

eral Fixture company. He is an

experienced electrical salesman,

having been with the Weston,

Bergman, Edison General and

General Electric companies. Fie

was born in New York state

about 40 years ago, and is a

pioneer in the business. Mr.

Overbagh is modest where his

own achievements are con-

cerned, but he is considered one

of the best posted men in the

country on electric light fixtures.

Tie tiny souvenir which he dis-

tributed at the convention was

exceptionally neat and tasteful.

L. W. BuRCH, the energetic representative of the Met-

ropolitan Electric company at the

convention, is one of the most

conscientious workers in the

electrical supply trade. He was

formerly with the Central Elec-

tric company, but when the Met-

ropolitan company was organ-

ized Mr. Burch cast his lot with

that concern. M r. Burch has

made a large acquaintance in the

trade and is held in high esteem.

He has devoted most of his life

to electrical and kindred interests. He operated the first

telephone switchboard of ten telephones in Detroit. He is

a firm believer in the benefit to be derived from the gather-

ings of the National Electric Light association and the

Northwestern Electrical association.

H. D. Latimer represented the Central Electric company

at the convention. Mr. Latimer

is one of the most capable men in

the supply business and is well

known throughout the North-

west. He is at present travel-

ing salesman for the Central

. company and is recognized as

one of the most energetic in the

West. He has been connected .

with the Central company for

about four years and has secured

some of the largest orders which

that concern has received. Mr. Latimer at one time had

charge of the entire catalogue work of his company. He
was always on the lookout for customers at the convention,

and it is safe to say that no one who attended failed to hear

of the Central Electric company's specialties.

Convention Notes.

"Scrib" was "in it."

What was the matter with the searchlight ?

That was a funny story McMynn told on Tatnall.

W. H. and W. C. McKinlock spent some time at the con-
vention shaking hands with their friends.

The "yellow pine elephants" of the Chicago Cross-arm
company were in unmistakable evidence.

W. D. Ball of Ball & Allen, electrical engineers, did the

honors for his firm at the convention.

John Valentine, president of the Valentine-Clark conr-

pany, Chicago, did the honors for his company with the

greatest success.

H. R. Hixson, western selhng agent for the Simplex Elec-

trical company, Boston, extolled the merits of Simplex
wires at the convention.

" Billy" Low, " Noisy" Bunce and " Charlie" Gregory
formed the liveliest trio at the hotel. Mirth intermixed
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with ''Paranite," General electric machinery and second-
hand electrical apparatus, distinguished the peregrinations
of these gentlemen.

Yes; George Cutter was present, as he is at nearly every
convention. He was assisted by Albert Scheible in exploit-
ing the Cutter specialties.

The Osbum Electric Supply company had a complete
display of general electrical supplies, which was in charge of
Henry G. and M. R. Osburn.

Lundell fans, as well as General Electric, Western Electric
and many other makes, added greatly to the comfort of
those attending the convention.

E. Nashold, "the cleat man," seemed to be everywhere
at one time with his world of experience and innumerable
tales of the excellency of the Nashold cleat.

_ Hart & Hegeman specialties were heard of on every side.
Geo. S. Searing, their representative, lost no opportunity
to give these specialties the credit which they deserve.

" Billy" Buckley of the Fort Wayne Electric corpora-
tion and author of *' Electric Lighting Plants; Their Cost
and Operation," favored the convention with a pleasant call.

H. O. Woodruff and L. G. Nilson represented the Sioux
City Electrical Supply company and made an attractive

exhibit of general electrical supplies, illustrated on page 42.

The Columbia Incandescent Lamp company distributed

a circular of comparative lamp tests of Columbia and a
competitor's lamps, in which the Columbia seems to have
much the best of it.

Of course no convention would be complete without Geo.
Conover, the western representative of the Perkins com-
pany. Energetic but unassuming, Mr. Conover is held in
high esteem by his associates.

Few men labored harder than Secretary Wm. Goltz. Mr.
Goltz not only performed his clerical duties with neatness
and dispatch, but in addition had an eye to the comfort of

his fellow members and visitors.

The Peru Electric Manufacturing company of Peru, Ind.,
was represented by its Chicago manager, J. H, McGill.
This gentleman is a popular member of the electrical fra-

ternity and was warmly welcomed.

Fred DeLand performed the duties of press secretary
with ready discernment and good judgment. His services

were highly appreciated both by Secretary Goltz and the
representatives of the technical press.

L. W. Burch, of the Metropolitan Electric company, was
constantly in attendance looking carefully after the interests

of Metropolitan specialties, which found many heretofore
unknown abiding places through Mr. Burch's untiring
efforts.

F. Overbagh, manager of the Chicago General Fixture
company, lound time to drop in on the convention occasion-
ally, although Mr. Overbagh has his hands full attending to

the demand for the goods which this enterprising firm

handles.

Jolly "Jim" WollT, of Grimshaw and Black Raven
renown, was one of the greatest favorites at the convention
and was always in demand, Mr. Wolff, it is said, added
several more "scalps" to the recent large orders for his well

known wire.

The association honored itself and conferred a worthy
distinction by electing Arthur V. Abbott, chief engineer of
the Chicago Telephone company, to honorary membership.
Mr. Abbott's paper on "Electrical Interference" received
close attention.

S. F. B. Morse Sc Co. distributed a souvenir bearing the
Kerite wire trademark, on which was printed the lamp
series method of measuring high electrical pressure with a
low-reading voltmeter, designed by F. L. Perry. This was -

appreciated by the lighting men.

C. L. Smith, of the Montana Electric company, Butte,
Montana, was one of the visitors to the convention. He
has been on an extended business trip for the last two
months and has secured a handsome batch of orders. He
reports business prospects as bright.

The Chicago General Fixture company distributed a neat
little pamphlet, calling the attention of delegates and visitors,

in a brief though emphatic way, to its well-known specialties.

F. Overbagh and C. O. Baker were on hand to administer
to the wants of their customers and friends.

Jovial "Aleck" Lewis, who is alw^.ys sorely missed at

any convention which he fails to attend, favored his old-time
friends with a call at the Leiand. It is needless to say that

he was warmly greeted. Mr. Lewis is now representing

the Cahall vertical water-tube boiler, with oliices at 1105
Rookery, Chicago.

The members of the Northwestern Electrical association

unite in thanking C. W. Dabb, proprietor of the Leiand
hotel, for his kind and unremitting efforts in their behalf.

Mr. Dabb worked zealously to make every delegate to the
convention feel at home and extended every possible cour-

tesy to the members.

J. R. Wiley, western representative of the Standard
Underground Cable company, greatly enlarged his circle of

acquaintances at the convention. Mr. Wiley has met with

])ronounced success as representative for the .Standard

company in Chicago, and his cordiality has placed him in

high esteem in the trade.

To delegate^ who were familiar with the operation of the

huge electric light installation at the World's Fair, the face

of George B. Foster was familiar. Mr. Foster is now hus-

tling for Clark wires and cables and woven wire dynamo
brushes. He is glad to see all of his old friends at 165

1

Monadnock building, Chicago.

The Grier Brothers, western representatives of the Bry-
ant Electric company, were a little late in making their
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appearance at the Leland, but fully made up for lost time.

As a result some Bryant specialties are now on their way
to new places where they have been placed through the

efforts of these energetic hustlers.

Genial S. F. B. Morse of Kerite fame was here, there

and everywhere looking carefully after the interests of dele-

gates and visitors, and was equally impartial to both in be-

stowing his attentions. No one did more toward making
the convention a success than he, and all in attendance were

indebted to his thoughtful attention.

Robinson & Troutman, Chicago agents of the Buckeye
Engine company of Salem, O., exhibited a model of their

engine, in order to show prospective users just "how it

worked." The Buckeye engine is used by a large number
of electriclight plants in (he West, for which the Chicago

agents are in a large measure responsible.

C. E. Wilson ivas in charge of the interests of the Ft.

Wayne Electric corporation and had on hand a large col-

lection of photographs of his company's well-known ma-

chines, arc lamps and station instruments. Mr. Wilson was
always on the "go" and never failed to make his appear-

ance where he could do his company good.

H. J. Roberts & Co., electrical engineers and con-

tractors, exhibited a new and novel boring tool which can

be made to any desired height. Tliis tool will be found

very useful by wiremen. The company is located at 934
Monadnock, and it will be pleased to furnish any further

information. John l'"". Connor is associated with Mr.
Roberts.

The American incandescent lamp, manufactured by the

American Electrical Manufacturing' company, St. Louis,

was represented by Louis Nahm, secretary of the com-
pany. The American lamp bears an excellent reputation,

and is used throughout the entire United States. The
success of the company is due largely to the efforts of Mr.
Nahm.

George S. Searing, Chicago, sales agent for Gillespie &
Tartt of Edvvardsville, III, exhibited his company's new
adjustable incandescent light balance, which is probably the

latest novelty, in the market. It consists of an acorn-shaped

weight attach'ted to the lamp cord, by which the light can be

raised or lowered at *vill. This unique article should

find a ready sale.

M. B. Austin, the wide-awake representative of the Safety

Insulated Wire & Calile company of New York, was
always on hand to talk over Safety wire whenever some-
one could be found who was not aware of the excellent

qualities of that well-known friend of the construction man.
Mr. Austin h^s met with deserved success since becoming
western manager for his house.

F. E. Drake, ol the Standard Electric company, exhibited

one of his company's latest arc lamps which attracted uni-

versal attention for its simplicity. This company is snid to

be the first to introduce the feature of all-night lighting by

means of a single lamp mechanism, one carbon rod and a

single pair of carbons. Mr. Drake explained the superi-

ority of the Standard lamp to many interested attendants.

The Mason Electi-ic Equipment company was on hand
with a fine display of Medbery specialties, Phreni.x filters,

Knox circuit breakers, sockets, switches and a full line "of

general electric railway supplies. W. R. Mason looked

after the exhibit personally, and the happy smile which he

wore continually would indicate tliat considerable business

had already resulted from his efforts. This exliibit is illus-

trated on page 42.

L. B. Allen was on hand with his well-known soldering

stick to give a practical demonstration of the beauty of his

specialty. This article seems to be meeting with great

favor, judging from the large number of orders which he
has received lately, and if economy is any inducement the

soldering stick is certainly worth the attention of users.

Mr. Allen was assisted by R. S. McMillan. The exhibit

is shown on page 42.

J. M. Hill, Chicago representative of the Columbia In-

candescent Lamp company and the Wagner Electric Manu-
facturing company, both of St. Louis, made no exhibit, as

the Western Electric company, Chicago, which has adopted
both the Wagner transformer and the Columbia lamp,
looked carefully after these welbknown specialties. Mr.
Hill was kept busy looking after prospective customers, of

whom there seemed to be quite a number.

B. Hartley, manager of the Hartley Electrical Works of

373 Dearborn street, Chicago, put in an appearance at the

Leland and made the ac([uaintance of a number of the

members of the association and convention visitors. Mr.
Hartley is an old Westinghouse man and has had 12 years'

experience in the business. He now devotes his attention

to all branches of electrical repairing, making a specialty of

rewinding armatures, and he reports business as excellent.

C. E. Woodruff & Co., 235 Lake street, Chicago, had one
of the largest displays at the convention. It comprised
flexible American circular loom conduit for electric wiring,

which has become so favorably known throughout the West,
and Reliance rubber covered wire. The exhibit, which is

shown on page 42, was located at the Western Elec-
trician headquarters, where Mr. Woodruff .and. ^ his as-

sociates were kept busy explaining to' visitors', the .superior

points of their conduit. . .

The Royal Electric company, Peoria, 111., was ably rep-

resented byG. G. Luthy, Frank Thoneand J. West. These
gentlemen were active and alert, and as a consequence all

who had not known the strong points of the Royal appa-
ratus are fully aware of them now. The Royal company has
installed plants in the stations of a number of members of
the Northwestern Electrical association, and it is confidently

expected that the work of Mr. Luthy and his colleagues will

result in several new plants being added to ihe list.

At the head of the stairs leading to the convention head-
quarters were two handsome constant potential incandes-
cent arc lamps of the Western Electric company's make,
which attracted everyone's attention. These lamps are of
2,000 candle power, and many were the comments heard on

the steadiness of their burning. C. D, Wilkinson, who
was in charge of the Western Electric exhibits, assisted by
H. V. Smith, lost no opportunity in explaining the merits of
these lamps, as well as showing the excellent display of fan
motors, ammeters, voltmeters, switches, cut-outs, Columbia
lamps, Wagner transformers and other electrical supplies.

The company's new 25 ampere quick-break switches, together
with its new voltmeter and calibrating ammeter switches,
were attractive features of its exhibit.

J. Stedman, so well known to the electrical fraternity

through his long connection with the Thomson-Houston
and General Electric companies, is now western manager
for the Page Belting company, with offices at 165 Lake
street, Chicago. Mr. Stedman was on hand at the conven-
tion and exhibited a good many samples of slotted dynamo
and other belting for all purposes. The Page belting has
attained such a favorable reputation that success in his new
venture is assured Mr. Stedman. The exhibit is shown on
page 42.

A. C. Bunce, who has almost come to be considered the
life of a Northwestern convention, had charge of the General
Electric exhibit, with Messrs. Ferris and Wheaton. Two
Thomson '93 constant potential arc lamps greeted the Vis-

itors to the parlor floor, while the Thomson wattmeter
and a number of fine specialties were also in evidence, as

shown in the illustration on page 42. A large collection of
cut-outs, sockets, incandescent lamps of various candle
powers, switches, fan motors, etc., was shown in one of
the parlors.

The R. J. White Manufacturing company of 40 and 42
State street, Chicago, made one of the largest displays at

the convention, but unfortunately it was located away from
the main exhibits and probably was not seen by many of

those at the hotel. The view of this exhibit will give the

reader an excellent idea of the display. Handsome gas and
electric fixtures were shown in profusion, as well as blow
torches and furnaces for electrical workers, which are a spec-

ialty of this company. The exhibit was in charge of R. J.
White and W. S. Hull.

The Electric Appliance " exhibit" was undoubtedly the
most "magnetic" of all the attractions at the convention.
It took the combined efforts of President W. W. Low,
Frank McMaster, C. G. Wells, A. L. Millard and William
Wilson to supply the demand for liquid "Paranite," im-
ported and domestic "carbons," "Packard high-tension

punch," and several other equally meritorious specialties

which were furnished to consumers. It is needless to say
that the Appliance comj^any's room was a veritable Mecca.
The company's convention staff is shown in the group on
page 42.

The Hayes-Fyfe company, Pontiac building, Chicago,
showed the workings of its new motor-starting rheostat

which has just been put on ihe market. This device was
illustrated in the Western Electrician of July 6ih and
was viewed with interest by the delegates. Messrs. Hayes
and Fyfe were on hand to explain the working of their de-

vice and made a large number of new acquaintances. Al-

though this device has been on the market but a few weeks,
the company has no complaint to make of the number of

orders which it has received. A view of the exhibit is given
on page 42.

The Dearborn Drug &: Chemical Works of 29 Rialto
building, Chicago, made a large number of friends at the
convention. They are manufacturing and analytical chem-
ists and makers of boiler compounds, the latter being in use
in a large number of plants. The Dearborn company was
ably represented at the convention by General Manager
Wm. H. Edgar and W. D. Jameson, who were particularly

noticeable on account of their energetic "hustling" for their

company. Pamphlets, blotters and souvenirs were plenti-

fully supplied, but the generosity of the company was not
thus exhausted. On the return of the party from the visit

to the Metropolitan station Wednesday afternoon the entire

group was invited to the office and laboratory of the Dear-
born company in the Rialto, where the visitors were treated

to cigars andclaretpunch. A bottle of fine perfume was also

presented to each visitor.

Perhaps no exhibit at the convention attracted more at-

tention than the new arc lamp recently placed on the

market by the Standard Electric company of Chicago, and
of which more than a thousand are now in use. In ex-
terior appearance it is similar to the former type of Stand-
ard lamp, but when the cover is lowered the marked sim-
plicity of the mechanism is apparent. As this lamp is a

prime favorite with Mr. Perry, it was perfectly natural

that he should find pleasure in debating on its good quali-

ties; how the potential of ihe arc remained just the same
regardless of the position of the clutch, the lamp magnets
always being in perfect electrical balance; how an instan-

taneous and silent arc is always assured, and how the

present arrangement of the magnets does away with the
necessity of perfect cleanliness to insure economical and
satisfactory service. It is claimed that the potential of the

arc never rises above 50 volts or drops below 46, and though
the amperes should vary from five to 15 still the arc
will form silently and instantaneously at the normal voltage
and so remain. As the contact points in the automatic cut-

out are of platinum there can be no corrosion, and the lamp
cuts out without a spark. For conducting the current to

the carbon rod there is a substantial brush capable of carry-

ing more than 20 amperes. The brush is so arranged that

the friction upon the rod is reduced to a minimum. For
outdoor service each lamp is provided with a double-pole
weatherproof switch which is enclosed in a compact "de-
tachable cap," and is so constructed as to permit the lan.p
being instantly removed from the line without opening or
breaking the circuit.

Inflated and Irresponsible.
[From tin: Ehctrka! Journal, J. P. Barren's <j;clucatiojiaI publi-

cation.]

If our wind holds out—and we think it will—we can
safely promise that the road in our rear shall be left clear

for our friend.

Boiler Feedwaters, Their Treatment.'

By AV. D. Jameson,

Water is a wonderful agent produced and given us by
nature, and has its advantages and drawbacks; it is the
greatest solvent of all natural or artificial liquids known to
chemistry; it becomes impregnated with all different ele-
ments, in one form or other, in which it comes in contact,
and absorbs free carbonic acid gas from the air and ammo-
nia from the air and earth. Carbonic acid gas thus formed
becomes the fife of the water and enables it to take up the
otherwise insoluble carbonates of lime, magnesia, etc., hold-
ing them in solution as bicarbonate of lime, magnesia, etc.;
the colder the water and the heavier the pressure the more gas
it contains; consequently the larger the body of water or
the deeper the well the more heavily impregnated it is with
the salts of lime, magnesia, etc.

All natural waters are imbued with the salts of the follow-
ing mineral bases: lime, magnesia, sodium, potassium, iron,
silica and aluminum, combined with carbonate, hydrochloric
and sulphuric acids, and sometimes medicinal waters with
phosphoric acid, or all of them to a more or less extent,
according to the nature of the soil or the conditions in which
the water percolates the soil.

The calcium, commonly termed lime, is taken up in the
forms of sulphate and bicarbonate; the magnesia as bicar-
bonate, sulphate and chloride; the sodium and potassium as
chloride, sulphate and carbonate; the iron as bicarbonate.
Iron as well as copper is found in solution as a sidphate.
The aluminum e.xists in the water as 3. sulphate or in sus-
pension as an oxide; the silica as silicic acid. When we find
a water containing sulphate of iron or copper in solution
we generally find free sulphuric acid also.

The sails of lime and magnesia, iron, silica oxide, etc.

,

are scale-forming ingredients; the sulphate of lime forms a
very hard, compact incrustation, adhering very tenaciously
to the hot metal, is very hard to break up, decompose or
dissolve, and, like all sulphates, it is a very'.staple salt; it is

conveyed into the boiler by the water as a sulphate, and as
such enters the scale formation, and is not even soluble in

its own acid and it is impractical to dissolve it with hydro-
chloric acid except in Iabi)ratory work.
The only substances which can be successfuMy used in

the boiler to break up and convert sulphate of lime into a
form in which it can be readily washed out are sugars
properly blended, which, when used under the high heat
and the existing conditions of the steam boiler, convert this

sulphate of lime into a complex mixture of saccharates
and carbonate of lime, and this, in the presence of the
tannin matters, is practically converted into tannates of
lime.

Carbonates of lime and magnesia enter into the scale
formation as such, forming a very compact incrustation due
lothe great chemical affinity they have for hot metal, which is

also the cause of the adhesive properties of sulphate of lime
(gypsum). They can be readily and successfully converted
into a complex mixture of tannates of lime and magnesia
without any contamination to the steam or injurious effects

to the steam receptacle or its connections.
Silica enters the scale formation as such and also as sili-

cate of magnesia. Sodium salts enter into the scale forma-
tion only in small quantities. Being very soluble they re-
main in solution until the water in the boiler becomes
supersaturated and unable to hold a greater quantity; these
salts then cake on the hottest parts of the boiler, falling out
of solution; this is very dangerous, having been the cause of
the burning of a great many boilers in localities where the
feed water is highly impregnated with soda salts. They
cause internal corrosion, wasting away of the iron, eating
through the joints and connections and are the cause indi-

rectly of one class of corrosion of which I will speak later

under another head.

Chlorides of lime and magnesia, found in some feedwaters,
are very corrosive agents of the iron. Being very unstable
salts, they readily decompose with the high heat into oxides
of lime and magnesia, entering the scale formation as such.

The free chloride coinl>ines with the hydrogen of the
water as hydrochloric acid and has a direct corrosive action
on the iron. The action of sulphate magnesia is very sim-
ilar to that of the chloride under the influence of high heat.

The sulphates o( iron and copper are direct corrosive
agents to the iron and boiler connections and will not enter
the scale formation.

It is almost impossible to neutralize sulphates of iron,

copper or magnesia in a practical manner. If you do it

with soda, and convert the sulphuric acid into sulphate of
soda, you get an excess of soda salts, w^hich sets up gal-

vanic action. If you use lime, converting the sulphuric acid
into sulphate of lime, you get such large quantities of gyp-
sum that in a short time your boilers will be so full of a
hard incrustation that it will be impossible to run them.
The only thing which has been half way successful in the
handling of soluble sulphates and free sulphuric acid is a
mixture of sugars and starchy masters of a complex organic
nature, which have offset the action of the acid by breaking
up the acid radical, taking the sulphur and incorporating it

with the aid of some of its oxygen into its own organic com-
positions.

Speaking of sodium and potassium salts, I would ask if it

does not look unreasonable to endeavor to treat water for
the prevention of the scaling deposits by the use of sodium
and potassium salts, yet these salts are, in 99 cases out of
100, the principal ingredient of the so-called boiler com-
pounds and water purifiers, and it is these salts which cause
most of the internal corrosion of steam boilers by their gal-

vanic action.

Internal corrosion is the eating and wasting away of the
threads, plates and joints, causing leakage and also causing
the boilers and their connections to assume unsafe condi-
tions. Where the corrosion is due to chlorine, free hydro-
chloric or hydrolluoric acids in the water, we find the
pumps and feed pipes eaten through, the submerged parts
of the boiler beeing free from such action on account of
these acids readily passing off with the steam, and we get

I. Read at the convention of the Northwestern Electrical associ-
ation, Chicago, July 18, 1S95,
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a similar aciion again in the steara-exposed surfaces of the
boiler and the steam piping.

Free snlphuric acid has a very similar action, attacking
the feed pipes a great deal more rapidly than the boiler it-

self; its corrosive action in the boiler is more uniform and
not so much of a pitting and groo\'ing nature; its action in

the steam piping having almost entirely a grooving appear-
ance. Where the deleterious action is due to the presence
of an acid, it is called a direct corrosive action, and is

generally found prominent in the feed pipes (colder pipes)
and in the steam exposed surfaces. ^\ here the corrosion
takes place mostly in the submerged parts of the boiler, it

is generally an indirect action, due to an excess of salts or
too pure a water, coming under the head of galvanic action,
termed by electricians electrolysis.

The boiler, as it is generating steam, is also generating
a certain amount of galvanic current. The boiler is a gal-

vanic battery in itself, the valves and their brass connec-
tions, composed of copper, babbitt and other alloys, are
negative, the iron being positive, forming the negative and
positive poles, and under the high heat and other conditions
existing in the steam bailer we have a galvanic battery;
not only is copper negative to iron's positive, but the very
molecules of the iron in the plates ai.d tubes are negative
and positive to each other; but electrolysis does not take
place in the plate because the impurities, or we might say
foreign matter, such as silicon, oxygen and carbon com-
pounds, are not and do not act as conductors between these
negative and positive poles; the water in the natural con-
(htion, that is, its chemical affinities and solvent properties,
being satisfied with lime and other natural salts, will not
act as a conductor between these poles, consequently, hav-
ing no conductor, the battery is not counectei by water,
but when using distilled water, rain water, or water with an
exce=s of sodium salts, we then have a perfect conductor,
the water assuming the position of a battery and of a battery
solution, connecting our negative and positive poles, and
inciting and generating a galvanic current. We then have
a true galvanic battery existing, due to the general make-up
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boilers this is the easiest to handle, for you simply need to
satisfy that water with some vegetable starch and siccharine
matter, and in that way break up your conductor between
the negative and positive poles, whether they be brass con-
nections (negative) and the boiler plate and flues (positive)
or the molecules of the iron of the boiler plate. It is im-
possible to set up a galvanic action without the water
assuming the position of the battery and acting as the con-
ductor. This same saccharine inert matter in conjunction
with tannin extracts will cause these pits and grooves In the
iron plate (where the case hardening protective surface of
the plate and tube is broken and the raw steel or iron
exposed) to heal over, assuming that same case hardening
appearance as before. Do not understand me to say that
you can fill up the little holes, as that cannot be done, the
iron being gone, but the surface of these little zigzag holes
and pits will heal over, serving as a protection agahist the
water or the atmospheric oxidation.

Scaling ingredients are converted from crystallizable scale-
forming carbonates and sulphates, having a great affinity
for hot metal, into non-crysiallizible tannaies and saccha-
rates of lime and magnesia, being a complex mixture of
these with some carbonate, the '^odium salts being readily
handled in the same manner. This complex mixture of the
sacchrates, carbonates and partially converted tannatcs is of
an inert nature, having the physical properties of a soft
oozy mud of the same specific gravity as the water, and
no affinity for hot metals, neither has it the claylike proper-
ties, but it will readily wash out with the water when clean-
mg the boiler.

In conclusion I might say a few words relative to th.^ del-

eterious action of oil in steam boilers. Many of you to-
day are running large condensing plants with your hot-well
systems, and you are getting oil-, with the condensation, into
the boilers, possibly five to 15 drops per gallon. These oil

separators are a good thing and do, possibly, 50 or 60 per
cent, of the work. You often hear of the tubes in a water-
tube boiler buckUng up and having to bs taken oui; you
often hear of the baggingof the fire-sheet in tubular boilers.

FUJS. I TO SPECIAL FORMS OF ULCKEVE LAMI'S.

and influence in the steam boiler. The purer the water, or

the greater the excess of sodium salts, the stronger our
galvanic current, the more pronounced our electrolysis.

You well understand (hat water contains a very corrosive

radical in the nature of a hydrate; the hydrate radical is HO.
Water is composed of two atoms of hydrogen and one of
oxygen, which is a very slron^ chemical combination, not
readily decomposed except w th a soluble metallic base or

red hot melal, but in this case, under the influence of tlie

galvanic currenr, the positive metal, which is iron, exer-

cises a chemical affinity over the water, chemically combin-
ing with its hydrate, forming ferric hydrate, taking up the

ox\g(n and part of the hydrogen of the wattr, freeing part

nf the hydrogen, which goes off with the steam. This ferric

hydrate gradually converts into corresponding oxides, due to

the high heat and boiling of ihe solution, gradually convert-

ing inio the black magnetic oxide of iron, so named owingto
the galvanic action in its manufacture; its physical properties

are ihat of of a black grilly powder found at the bottom of

the boiler \\h5n washed out, when electrolysis is going on. If

you will lake a boiler that is pitting from this cause, you
generally find zigzag pits and grooves coated over with a
baked film, and by tapping these with a hammer you find a

reddish brown soft pow^der underneath, which is the more
freshly formed ferric hydrate; that of a lighter shade is the

partly converted oxides, and the few handsful of black gritty

powder from the bottom of the boiler, which you can ex-

amine after rinsing the other oxides from your hand, you
will find to be the black magnetic oxide of iron.

Speaking of electrolysis, which we, from our standpoint,

term galvanic action, we believe it truly exists as such, and
to prove it consider the large ocean-going vessels and think
of the trouble they have from this cause and how and why
they treat it. They use tons and tons of zinc to offset

this very action, due partially to using too pure a water on
account of the hot well system, and further by what salt

water they are compelled to use. We all know zinc to be
one of the most positive metals known in galvanic battery

work; it is more positive than iron. The zinc put into the

boiler assumes the position of (he positive pole, conse-

quently it is destroyed in place of the iron by the battery

solution in the steam boiler. Its reaction and conversion
into its oxide are similar to that of the iron, it being de-

stroyed under the same influences.

Of all the deleterious actions which take place in steam

Why is this? The specific gravity of the oil is lighter than
that of the water; the oil does not settle in its natural state.

We explain it as follows: The oil coming into the boiler

floats on the water; there is just a sufficient quantity of
fresh water coming in to convey salts of lime, magnesia,
etc., which are thrown out of solution, chemically combin-
ing with the animal oil as insoluble oleates, and mechanic-
ally combining wiih the mineral oils as a heavy mass, both
these chemical and mechanical combinations being of a
greater specific gravity than the water in the form oflittle

globules, sinking to the bottom, the great chemical affinity

and adhesive properties of this mixture causing them to ad-

here to the hot metal, and they,being a perfect non-conductor,
retarding the transmission of the heat units to the water,

concentrating the heat in that part of the plate, causing the

iron to melt, and the pressure in the boiler forces it

down.
Sodium salts, so commonly found in water, or where it is

used to counteract this action, saponifies the oil, causing
the boilers to foam and carry over into the engines, and
should not be used. This defect can be successlully han-
dled with tannin extracts, the lannates forming complex or-

ganic compositions with the oils of an inert, light, powdery
nature, having no chemical affinity or physical adhesive

properties and readily washing out wdth [he water at the

opening of the boiler. To prove this go to the tannery and
watch the tanner take the hides out of his vat after he is

through with the tanning process, and when he lets the

liquor run out of the vat you will find two or three scoop
shovels full of an inert powder, which readily dries out and
is termed pure tannin by the tanning experts. They claim

that this is insoluble and are in want of a solvent so that

they can successfully use it for its tanning properties. We
do not believe this to he the case, as the tannin in this mix-

ture is, chemically speaking, part of the mixture, and the

tannin is satisfied by the falty matters contained in the

hide. We aim to get this same reaction with the oil by
pumping into the boiler a properly blended mixture of slip-

pery elm, starches, sugars and tannin extracts.

We have found that we can successfully cope with most
of the deleterious actions taking place in steam boilers with

vegetable matters, and vegetable matters only, sometimes
using from 5 to 10 per cent, of carbonate of soda to par-

tially cut the starches and aid in the action of the sugars,

but, correctly speaking, we are vegetarians on this subject,
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and do not believe that perfect results can be obtained from
any other methods known to science.

Special Forms of Buckeye Lamps.
The Buckeye Electric company of ClevelancJ.T-ti^i^ctiitt-^

pleted a line of investigation and expeiimentiHg;'witfi^^D?c§I "';-..

forms of incandescent lamps, and as
''*-'^' ,-—=«— Ja^

arrangements to place on the market sevej';

for special work. These include lamps 83^^^
ornamental uses as well as unusual conVf

ments. The accompanying cuts give a faiX

pearance of these lamps. Fig. 4 shows ^^^$lyi^r5tSiJ

FIG. 2. CLIMAX IRON Cl.AD RESIiT.VNCK SPECIALTIES.

ornamental lamp, which is made frosted and plain in volt-

ages ranging from 4S to 130, and giving eight to 16 candle

pow.;r. A special commercial lamp for breweries and dis-

tilleries is illustrated in Fig. 5. It is known as the bung-

hole and is made both for high and low voltages, the for-

mer giving 16 candle power and the latter 10 candle power.

The short "candle flime'* and the long "candle flame,"

shown in Figs. 2 and 3, are designed for ornamental work

and are rated for 10 candle power. The lamp shown in

Fig. I is known as the imperial decorative lamp, eight to

r6 candle power and taking 4S to 130 volts. These lamps

are frosted or plain and are dipped in blue, green, ruby or

amber, as desired. In the tests that have been given these

lamps they have proved very satisfactory and the IJuckeye

company anticipates a lively demand for these special forms.

Climax Iron Clad Resistance Specialties.

The specialties of the George L. Colgate company of

New York have come to be regarded as standard for this

line.

In stage regulators (lamp dimmeis) the rheostat itself and

FIG. I. CLIMAX IRON CLAD RESISTANCE SPECIALTIES.

the switch with contact points are all in one. They are

particularly designed for the limited space in the wings of a

theater, taking up no more room than the switch alone of

the old style dimmers. The throw of the switch is so propor-

tioned that where several dimmers are installed any or all of

the dimmers may be thrown in simultaneoualj. Fig. i illus-

trates this device. The company makes motor starting

boxes, motor controlling rheostats, dynamo field regulating

rheostats, theater lamp dimmers, standard and special

electric resistance. All these boxes are made entirely of

cast-iron, inside of which, hermetically embedded and sealed
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jn a solid insulating material, are the resistance wires. These

are so disposed that, while thoroughly insulated from, they

are in the closest possible jaxtaposltion. to the iron shell.

This shell, acting as a radiator, safely and rapidly dissipates

the heat caused by the electric current passing through the

resistance wires. Starting boxes, Fig. 2, can be fitted,

wlien desired, with an automatic magnetic release, which is

a very valuable and efficient safeguard b 3th to the motor

and to the generator.

COMMUNICATION.
Regulation of Power Generators Driven

by Water.
To the Edifor of the Western Electrician:

I read with great interest an article in your issue of July
20, 1S95, entitled, " New Method for the Belter Regula-
tion of Power Generators Driven by Water." This method
is very good indeed, but it is not new, as the following

quotation from ray paper, "Practical Notes on the Electro-

lytic Refining of Copper," read before the American In-

stitute of Electrical Engineers, June 6, 1S92, wilt prove;
" A few words as to electric generators may not be out of

place. The author prefers separately excited machines for

the reason that they cannot be reversed and other inciden-

tal advantages. When water power is used as prime mover
a good deal of trouble has been experienced in the regula-

tion of the wheels. As a matter of fact there is no water
governor in existence which will regulate so perfectly as

the governor of a modern automaiic engine under varying

loads. Ijy running all the exciters from an independent
prime mover (either water or steam) the strength of the

fields of the generators will be uniform at all times whether
there are fluctuations in the external circuit or not. The
strength of the field of the generators which, with self-excit-

ing machines, is suljject to the fluctuations in the external

cnxuit, and is a variable, becomes a constant. The author
proposed this arrangement over three years ago for railway

and power stations with the very best results."

F. B. Badt.

CORRESPONDENCE.
New York Notes.

New York, July 20.—The success which has attended

the installation of the apparatus and electric locomotive to

be used in the tunnel of the Baltimore & Ohio railroad at

Baltimore, Md., has occasioneda large amount of discussion

among officers of steam railroads in the East, and it is rumored

that the Pennsylvania Railway company is now investigating

thepracticabilityof usingelectricity in connection with switch

engines at the Jersey City terminal, while the New York

Central Railroad company is considering the use of elec-

tricity on a number of suburban lines, having in view

especially the service between New York City and Yonkers

for its first trial. It is also said that the New York, New
Haven iS: Hartford Railroad company is receiving such good

reports of the Nantasket Beach route, of which mention has

been made in this' paper, thit the company has under con-

sideration placing electric service upon the suburban trains

between New York and New Rochelle and possibly Port

Chester. The pDssibilities for the use of electric locomo-

tives on the several branches of llie Long Island railroad

have also claimed the attention of ihis company, especially

in reaching Coney Island and i\'Ianhattan Beach.

, Nothing in the way of traction work has so occupied the

pablic mind as the successful operation of the electric loco-

moiive, and it is reported that a number of the most prom-

inent inventors and mechanical engineers are turning their

attention to this new branch of the business. In a recent

interview with Prof. Baxter, one of the pioneers in railroad

work, he stated that he had for the last year been spending

a large share of his time in looking up necessities required

for motor work of this kind, and that the encouragement

received from leading railroad officials of the country was

exceedingly gratifying, and also that not a few builders

of sieam locomotives were investigating tlie subject

with special reference to the adaptability of their plants

to har.dle this new line of work. Prof. Baxter has

a large amount of data and information, the results of ex-

periments that have been conducted abroad as well as in

this country, together wiih chat which he has gathered him-

self on this subject; and he believes that the improvement

and progress in this line of traction work will be fully as

rapid as that which has been seen in the street railways.

A number of the leading telephone manufacturers east of

Pittsburg had an informal meeting recently, with the view

of forming an association similar to that organized by their

western competitors. A meeting will be called in the near

future to complete this organization, wherein it will be

agreed to defend all interests which are mutual in the tele-

phone business. W, F. O.

New England News.
Bos'i ON, Julv 20.—One of the laws passed by the Massa-

chusetts Legislature at its last session provided that all poles

and posts for the transmission of electricity should be in-

sulated in such a manner as to protect employes and other

people from accidents. The commissioner of wires was em-

powered to enforce the law, and under the act he is also

"sole judge of what constitutes proper insulation." The

number of poles and posts carrying electric wires in this

city is nearly 14,000, of which the lamp department has 2,478

for the lighting of streets. Several weeks ago the superin-

tendent ot the lamp department began his study of )iow to

insulate these poles, and as a result ha> invented a device for

insulation which, he thinks, will save the ci:y many thou-

sands of dollars. Last month Superintendent Buckner

thought he had solved the problem, but the pole he had in-

sulated did not stand the test. A new method of insulation

has since been tested which has proven very satisfactory.

This pole was tested in the yard of the Brookline electric

power station, in Allston. It is in two parts of wrought-

iron pipe, about 20 feet high. From the first joint to the

top is about 10 feet. This is covered with a fiber jacket of

wood pulp and other material. Around it are clamped the

iron steps for climbing, none of the bolts entering the in-

sulating compound. At the top of the pole is a wooden plug

that goes down into the pole two feet, leaving nine inches

projecting above. To this plug is bolted two iron rod braces,

which support the hood of the arc lamp, but there are several

inches of the wood plug exposed between the iron of the

braces and theironpole. This plug has been treated chemi-

cally so as to make it absolutely non-conducting, and also to

preserve it from the effects of the weather. At the test, be-

sides the electricians of the Boston wire department, there

were present Superintendent Morris W. Mead of the Bureau

of Electricity of Pittsburg, Pa., and Electrician S. G. Splane

of the Standard Oil company pipe line, who were in Boston

studying the subject of electroysis. The pole and its insula-

tion stood each test perfectly. The voltage used was 1,260.

The first test was to determine whether the pole was properly

grounded and the second test was of the pole in its normal

condition, dry, and to see if the insulation of the hood from

the pole was perfect. The full force of the current was

used and the measurements made showed that none of the

current passed through the hood of the pole. A hose was

then brought out and the pole, hood and insulating jacket

were thoroughly wet down. This was for the purpose of

testing the insulation of the outside of the pole. The test

of the plug resulted the same way. A test was next made
to ascertain if a man standing on the steps, with ' his hands

on the hood or braces could receive a shock. This was sat-

isfactory, as was also* the last test of the grounding of the

pole, when it was found that no changes had occurred in the

conditions first ascertained. The pole will again be tested

later.

Electricians Mead and Splane were much gratified with

the tests and continued their inquiries as to the effect of

electricity upon underground pipes, which subject they have

been investigating during the last six months. To a re- .

porter they stated that they had discovered three methods

for overcoming the evil. One is by attaching the negative

side of several of the power station dynamos to copper re-

turn wires connected with the several pipe systems, consist-

ing of gas and water mains. The positive poles of the same

dynamos connect to the trolley and feed wires as heretofore,

but they do not connect to the rails or the return wires. The
other dynamos in use at the power stations connect to the

rail and to the feed wires as ordinarily. The dynamos which

connect to the pipes carry from 15 to 20 volts higher pres-

sure than those connected to the rails, making the pipes

negative to the rails all over the city. This system", they

stated, has worked successfully in Newark, N. J. The
method most satisfactory is that suggested by the commit-

tee appointed at the convention of the International Fire

Chiefs' association in Montreal last fall to consider the sub-

ject of electrolysis, of which Mr. Mead is a member—to

have a copper return wire parallel to the railroad in ducts

heavy enough to take up the return current, and make a

continuous copper wire large enough to take up the rail

current and join the rails perfectly. The trouble is that the

rails have not had enough capacity and have not been bonded

and joined properly. When out of joint electrolysis has

taken place, so that the true plan is the return heavy copper

wire. At the manholes they can connect the lead covering

of all electric cables with this return wire.

The Edison Electric Illuminating company of Boston has

voted a dividend of i s^" per cent., payable August ist, to

stockholders of the record of July i6th. This is an increase

in the dividend rate from 6 per cent, to 7 per cent, per

annum. C. S. G.

Milwaukee, Wis.
Milwaukee, July 20.—The present contract of the

city with the Badger Illuminating company will expire

January ist, and unless it wants to have many of its streets

dark or desires to go back to old methods of lighting streets,

the city will have to advertise for bids for electric street

lights for another period, as it cannot possibly establish a

municipal lighting system before the expiration of the pres-

ent contract. More than 1,000 arc lights will have to be

furnished under the contract, and the Boardof Public Works
is preparing to get as low bids as possible. An effort will

be made to get outsiders to figure on the contract with a

view to having them construct a plant in case they should

be found to be the lowest bidders. It has not yet been de-

cided whether the contract shall run for two years or longer.

The city now pays the sum of $112.50 per lamp a year, and

some of the city officials are hopeful of getting bids as low as

$90 a lamp. Why they can expect low bids, or even compe-

tition, in the face of the project for the establishment of a

municipal lighting plant is more than it is easy to fathom. It

may be that in order to create competition the city will pro-

vide for the purchase of the plant at the end of the contract

time. There is a question, however, whether the new plant

could be erected in time for the lighting of the streets by

the lime the contract of the Badger Illuminating company
expires. Of course, an arrangement might be made with

the Badger Illuminating company to furnish light at the

present prices until the new plant is ready.

The city now requires that all new electric light wires in

the city shall be placed underground. It is now proposed

to require only wires in the business district to be buried,

and it is believed that on this account bids will be lower

than they would otherwise be. The danger from fire in the

outlying districts would not be materially greater on account

of this change, it is asserted, and it wouid promote compe-

tition and would destroy the'monopoly of the Badger Illumi-

nating company. City Engineer Benzenberg, who for

some time has paid special attention to electric lighting, is

of the opinion that the city ought to have its streets lighted

by electricity at the rate of $90 a lamp a year. When the

city entered into the present contract it was using only 480

lamps and now it is in a position to contract for at least

1,000.

The proposition to require the Milwaukee Street Railway

company to sell 25 tickets for $1, which was again revived re-

cently by Alderman Thuering, who is one of the most deter-

mined oppo.ients in the Common Council of the street rail-

way interests, has once more received its quietus, the vote

standing 14 to 21. Alderman Thuering succeeded, however,

in having the council pass a resolution censuring Henry C.

Payne, the receiver and vice-president of the Milwaukee

Street Railway company, for his utterances at the time that

the company went into receivership. It will be remembered

that Mr. Payne stated that one-of the principal causes of

the receivership was the threatened adverse legislation in

the Corrimon Council, which harrassed the company very

much and prevented it from borrowing the money it needed

to carry on its business. Mr. Payne afterward reiterated

the statement. The council denounced the statement as

untrue in every respect, and declired that it was unjust to

the council and to the city of Milwaukee as well. The
action of the council has not appeared to bother Mr. Payne

very much.

The electric railway lines of the city did an enormous busi-

ness on the Fourth of July. The number of people carried

during the day was 184,100. The number that paid their

fares was 135,500 in round figures, leaving 48,600 that

were transferred after having paid their fares. The number

of transfers issued on July 4, 1894, was 27,400, so that

there was an increase of 21,200 in the number of transfers.

The increase in the number of people who used the street

cars, as compared with July 4, 1894, was nearly 25 percent.

The gross income for the day was about $6,775. Receiver

Payne asserts that the income was not what might have

been expected from such a business. On account of the

transfers, he said, the receipts did not correspond with the

increase in business. It costs a great deal of extra work,

especially extra detail work, Mr. Payne says, to provide for

the transfers, to say nothing of the extra service that the

people get and the extra cost of giving them that service.

In the United States Court at Milwaukee, Edward W.
Andrews of Seattle, Wash., has sued for the appointment of

a receiver for the Racine Light company. He alleges that

other members have conspired to reduce the value of his

stock and that they have loaned money to themselves and
paid themselves large salaries. The defendant controls the

Fond du Lac Gas company and the Oshkosh Gas Light

company.

The management of the Milwaukee Street Railway com-

pany is at work upon a plan for the organization of all the

employes of the road for the purpose of instruction in mat-

ters pertaining to the construction and operation of an elec-

tric railway, for the help of the sick and the disabled and

for the promotion of good fellowship. All the members are

to have an equal voice in the election of the officers of the

organization and in its management. The cost of mem-
bership is to be nominal, the understanding being that the

company is to bear a large proportion of the expense in

order that the individual cost be as low as possible.

There are now two street railway unions in the city in-

stead of one. A new union, comprising the electrical street
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railway workers, was recently organized. Every effort ^vas

made to have them join the regular onion, W. D. Mahon,

the president of the national organizatioo, coming here for

the purpose, but when it was ascertained that the electrical

workers on the street car lines were determined to have a

Dnion of their own, arrangements were made to promote

harmony between the two unions. The new union soon

had 100 members.

The Edison Electric Lighting company has decided to

establish a sub-station for the South Side near the corner of

Grove street and,National avenue. It will simply be a dis-

tributing station, to cost not more than $15,000, the power

to be sent to it from the Edison power house through a

direct high-tension main. A transformer at the sub-sta-

tion will control the supply. Seven new sab-marine

cables will be placed under the river at East Water

street in connection with the sub-station. Five new cables

will be laid across the river from the power house to West
Water and Chestnut streets and three armored cables will

be laid from the power house along Oneida street. These

will provide for the lighting of many private residences with

incandescent light. The company finds a growing demand
for incandescent lights and the improvements will give an

additional capacity of 5,000 lamps. The company has

ordered from the Edison General company two 200 kilo-

watt multipolar generators and from the E. P. Allis com-

pany of this city a 550 horse power compound engine. The
improvements will cost $75,000.

It is expected that the party headed by Congressman

LawTence McGann of Chicago and ex-Congressman P. J.

Somers of this city will apply to the Common Council

next Monday for a franchise to build a line clear through

the city in opposition to the Milwaukee Street Railway

company, which enjoys a monopoly at present. The idea

of the promoters is to bsgin at South Milwaukee, tap Cud-

ahy and Bay View, and thence proceed to the northern

city limits. At Bay View it is proposed to tunnel under

the tracks of the St. Paul and Northwestern railways, cross

the Kinninckinnic river at Lincoln avenue, and thence run

along Hanover and Florida streets, Broadway and Huron
and Milwaukee streets, Ogden avenue and Cherry and

Sixth streets to the northern city limits. Mr. Somers de-

clares that he and his associates are thoroughly in earnest.

He says that the fare from any point in Milwaukee to Cu-

dahy will not bs more than 5 cents, and that in all proba-

bility the fare for the trip clear through to South Milwau-

kee will not be more than 7 cents. There is consider-

able talk of a 4 cent fare, at least in the city. It is under-

stood that during his recent eastern trip Mr. Payne placed

before his associates in the Milwaukee Street Railway com-

pany the project of building to Cudahy if not to South Mil-

waukee, and the company recently formed, as well as the

party headed by F. W. Rogers and E. M, Spaulding, is after

a franchise from Cudahy.

The reorganization of the Milwaukee Street Railway

company seem? to be assured. Advices from New York
state that about 90 per cent, of the bonds and s ock of the

company have been deposited with the Central Trust com-

pany, and that the plan of reorganization has been declared

effective. It is announced that further deposits under the

reorganization plan will be received only upon the payment

of $10 for each bond and $1 for each share of stock. The
new bonds of the company, it is expected, will be salable

at a high figure.

An interesting story comes from New York in regard to

the Milwaukee Street Railway company. It is to the effect

that while all the indications are that the various Milwaukee

streetcar lines were bought with North American company

money, the North American company has never had a clear

title to the properties. The management of the North

American company, it is said, explains this by stating that

the North American company was simply a member of a

syndicate that bought the various street car lines. North

American stockholders, however, are asking how it hap-

pened that certain German banking institutions, which were

supposed to be members of the syndicate, became large

creditors of the North American company some three

months after the purchase of the Milwaukee street railway

properties. It is charged that Villard, without a doubt,

paid the former owners of the lines—old associates of his

—

thousands of dollars more than the properties were worth.

Among these associates were Thomas F. Ryan, who is now
a director of the Metropolitan Street Railway company of

New York, and Walter G. Oakraan, now president of the

Xew York Guaranty & Indemnity company of New York,

who was the president of the old Milwaukee City Railroad

company.

A funny thing in connection with the troubles of the

Milwaukee Street Railway company is the attempt of John

S. Schantz, formerly of Milwaukee, to get control of tlie

North American company, with a view, it is said, of taking

a hand in the reorganization of the Milwaukee Street Rail-
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way company. Schantz worked hard getting proxies from
North American stockholders for the purpose of preventing
the re-election of the present management of the North
American company, and even went into court in regard to

the matter, but was unsuccessful throughout. Schantz is

remembered here as the pioneer promoter of Milwaukee.
He came here about eight years ago. He tried to take a

hand in the sale of Milwaukee street railway lines, and a

suit brought by him against John A. Hinsey, now of Chi-

cago, to recover a large claim for negotiating a loan upon
the old Hinsey electric line, is still pending in one of the

courts here.

In the Milwaukee Street Railway company case the Cen-
tral Trust company of New York has filed a supplemental

complaint in its receivership suit. The complaint contains

100 pages, but simply alleges the default of the June inter-

est, aggregating $228,000.

A few days ago fire that is supposed to have originat ed

from a spark from a trolley partly destroyed the street rail-

way station at Lake park. The loss was about $500.

The Board of Public Works has received bids for the clock

which is to be placed in the city hill tower. The Howard
Watch &: Clock company of Boston offered to provide

dials 14/4 feet in diameter for the to.ver and small dials for

the interior of the building for $3,990. The big dials will

be illuminated by electricity and the interior dials will be

operated by electricity by minute impulses from the tower

clock. The Johnson Electric Service company proposed to

put in one of its pneumatic tower clocks, with other clocks

operated by electricity in the different offices in the build-

mg, for $1,850. There were several other bids.

Electricity cuts quite a figure in the remodeling of the T.

A. Chapman company's dry goods store. Two handsome
electric elevators, made by the Crane Elevator company of

Chicago, have been put in the store. The company will be

able to operate the elevators, to supply its own light and to

regulate the heating apparatus with power from a new plant

of its own, one of the most improved in the city. Electric

fans are used in ventilating the store, the air b;^ing renewed

every 15 minutes. The plant in the basement includes two

70 horse powi^r boilers, two 70 horse power engines and

five dynamos. All the work was done under the supervis-

ion of George Gibbs, the mechanical engineer of the St.

Paul Railroad company.

The Thompson company, otherwise the Wisconsin Inter-

Urban company, has temporarily retired from the contest

for the Fox river franchise in favor of Messrs. Elmore and

Vanderzee of Green Bay. The inter- urban project con-

tinues to be so complicated that the end cannot be foreseen.

C.

PERSONAL.
William Pike, Jr., formei-ly superintendent of the Brady

Manufacturing company, has resigned and is now taking a

much needed rest. He will be succeeded by Oluf Tyberg,
mechanical engineer, so long and favorably known as a
practical and theoretical designer and the constructor of
many automatic and other labor-saving machines. Mr.
Tyberg recently acquired an interest in the Brady company,
and he will be pleased to meet his friends and patrons at

S3 Washington street, Brooklyn, N, Y.

ELECTRIC RAILWAYS.
According to the St. Loin's Globe Democrat, a deal has

been practically consumniited in London involving not only
the conscflidation of the principal street railroad interests of

St. Louis, but also the purchase with English gold of all or

nearly all the street railroad plants and franchises in the

Mound City. When the Mound City and Benton-Belle-

fontaine street car ?ystems were absorbed by the Union De-
pot company, the negotiations were repudiated by all parties

concerned, until secrecy became no longer possible and the

actual terms of the consolidation became public property.

It is well known that James Campbell, who engineered the

deals whereby the Union Depot company secured control of
the two northwest St. Louis lines, and more recently of the

Grand avenue cross-town franchise, has been working for at

least three years on a grand consolidation scheme, whereby
all the street railroad interests of the city should pass into

the control of one corporation.

POWER TRANSMISSION.
Work is fast progressing on the electric power transmis-

sion plant which is to carry power from the North Fork of

the San Joaquin river, 33 miles, to Fresno, Cal. It is to be

in operation within 120 days and is to deliver from 1,000 to

1,200 horse power. It will supply 1,000 incandescent lights,

160 arc lights and motors for flour mills, planing mills and
various other purposes, with a reserve for street railroads.

A column of water, only iS inches in diameter at the bot-

tom, falling down a precipice 140 feet, will develop the

power.
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the Oslikosh Northwestern Telephone company at Oshkosh,
Wis., at once, and expects to complete it in four or five
weeks.

The Phcenix Telephone company e.-ipects to have the Ma-
son City, Iowa, line in operation by September ist. It has
secured about loo subscribers.

The Phcenix Telephone company of Indianapolis has se-
cured a telephone franchise at Ft. Dodge. Iowa, and will
enter into active competition with the Iowa Union Telephone
company.

TRADE NEWS.
The Universal Telephone company of Indianapolis, Ind.,

has collected a number of testimonial letters from well-
known business concerns that have been using its instru-
ments, and published them in pamplilet form. There is no
better evidence oT the popularity of this system than such
testimonials as these.

The Mercantile Trade List Supply company, 601 Times
building, Pittsburg, Pa,, makes a specialty of furnishing
lists of the names and addresses of persons engaged in any
trade, profession or occupation in any state or territory in
the United States, including manufacturers, wholesalers,
retailers, etc., for mailing of circulars, catalogues, samples
and pamphlets. The company also furnishes addressed
envelopes, wrappers, etc., taken from lists at reasonable
rates.

In an article describing the electric locomotive and
power plant of the Baltimore & Ohio railroad, it was erro-
neously stated that the "Lux" drip system was used in-

stead of the "Holly" drip system. The Holly concern has
headquarters at Providence, R. I., and reports that orders
have been so large of late that new quarters are demanded
to meet this increase of trade. A large number of their
special device have been placed in some of the leading elec-
tric light and power plants.

The Electric Appliance company is exhibiting a beautiful
line of fancy styles of the Upton arc lamp which it is now
prepared to supply for direct and alternating constant po-
tential circuits, and also for regular series arc work. The
fancy lamps are beauties, and everything considered are not
expensive. The regular standard Upton lamp is a very
tjusiness-like affair, and on this the Appliance company
claims to be making prices that are decidedly interesting.

The company has a large stock in Chicago ready for

prompt shipment.

The Chicago General Fixture company, 169 Adams street.

Chicago, is preparing to increase its traveling lorce for the
purpose of covering more fully the central and western
states in tbe sale ol the excellent line of electrical supplies
and specialties which it is handling, and especially to push
the sale of the Phcenix transformer, manufactured by the

Louisville Electrical Works, Louisville, Ky., for which it

has taken the exclusive ageny in Illinois. Wisconsin,
Michigan, Iowa and Northern Indiana. The Phcenix trans-

former is rapidly growing in popular favor on account of its

many excellent and unequaled qualities and its manufacturers
are preparing to meet the extraordinary demand for it which
is bound to come in the fall, as the daily increase in sales

e\'idences.

BUSINESS.

TELEPHONE.
The Northwestern Telephone &: Electric company of

Milwaukee will begin work on the telephone exchange of

G. W. Conover, western manager of the Perkins Electric

Switch Manufacturing company, has just returned from an
extended trip through the Northwest, where he secured
some flattering orders. If indications area criterion, Mr.
Conover says business will be better next fall than it has
been for years.

The Buckeye Electric company, Cleveland, O., has fitted

up the steamship St. Louis with i,Soo Buckeye steamship
type incandescent lamps, and is now fitting up the steam-
ship St. Paul with a similar type of lamp. The electrical

equipment of the St. Louis was installed by the Electro-

Dynamic company, Philadelphia, supervised by Electrical

Engineer N. Pfatischer.

The Pans house of the Boudreaux Dynamo Brush com-
pany received last week the following letter from the French
Navy Department: "'I have the honor to inTorm you that
in consequence of the satisfactory results obtained with
your foliated brushes in the port of Brest, I have authorized
by dispatch, on this date, the use of it in our five ports and
the establishments oflndre and Guerigny.

"

Twelve or 15 years ago Dixon's graphite pipe -joint
compound was known under the name of smear grease,
and later was changed to pipe-joint grease. It really is not
a grease, and as the name has caused some misunderstand-
ing the Dixon company have decided to change it, and it

hereafter will be known as "Dixon's graphite pipe-joint

Compound." This compound, under one or the other of
its several names, has been in the market for about 20
years. It is not only useful for joints, and all steam, gas
and water piping, but is equally useful for smearing gas-

kets and flange-joints of meters, traps, and for bolts, screws,
etc. In the mills, mines and factories of the Dixon com-
pany this compound has been used in preference to any
other article. The president of the Water and Lighting
deparmient of Harrisburg, Pa., said: "I have longago for-

bidden the use of white or red lead, or anything but your
graphite compound in this department. The result is that

we have no more breaking of bolts or nuts on our street

mains, valves, etc., or any trouble of that kind in or about
our pumping plant. I think those plumbers or steamfitters

who persist in the use of white or red lead are doing so

purely through ignorance, as nothing is so costly, not even
carelessness,"
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ILLaSTRATED ELEGTRIGAL PATENT REG0RD,
542.617. Running Gear for Electric Railways. Bion J.

Arnold, Chicago, 111. Application filed April 13,

1891.

The combination illustrated consists of a frame carried upon
trucks loosely supported at opposite ends upon wheeled axles,

an electric motor thereon, speed-reducing gearing between the

armature and the axle, and elastic connections permlttin.e play
of the gearing eccentrically out of normal alignment with the

axle.

542.618. Telephone Relay or Repeater. Chester H.
Arnold, Boston, Mass. Application filed March 16,

1S95.

In a telephone relay or repeater system the features claimed
are a compound main line circuit, a double bridge between the

conductors of the mam line circuit, each- branch thereof con-

taining a repeating or receiving magnet; two local repeating
circuits, controlled by the two receiving magnets respectively,

and induction coils, having their secondary windings in the

two main line conductors respectively, one-half on either side

of the bridge, and their primaries included together with
variable resistance repeating transmitters in the local circuits

respectively.

542.619. Telephonic Repeating Circuit and Apparatus.

Chester H. Arnold, Boston, Mass. Application filed

March 16, 1895.

The last claim is given: The combination in a telephone cir-

cuit repeating system, of a main telephone circuit, a local re-

peating circuit including a variable resistance transmitting
medium, a bridge extendina: between the main circuit conduc-
tors, a repeating or receiving electro-magnet m'lunled in

operative relation to the said variable resistance medium, and
a repeating induction coil, having its secondary winding in
two sections connected in the two main line conductors on dif-

ferent sides of the bridge, and its primary also in two sect'ons,
both in the local circuit, and each ass iciated with one of the
secondary sections; with two condensers included in the circuit
of the bridge conductor, one on each side of the repeating
electro-magnet.

542,625. Carbon for Electric Lamps. Henri F. Cabirau,
Paris, Franc. Application filed April 11, 1895.

A compound carbon pencil for electric arc lamps, consisting of
two nested together pencils, cemented to each other, and air

openings between the nested pencils.

NO. 24,473.

542,640. Electric Gjvernor. William W. Handy, Lake
Roland, Md. Application filed May t, 1S95.

The arrangement illustrated comprises a dynamo, a prime
motor, and mechanisni for regulating the force applied to the
motor, a shunt coil, and a series toil in the same circuit, and
mechanism operated by the coik, and a mechanism controlled
thereby to regulate the force applied to the motor.

542,657. Telephone Relay Apparatus. Wilton L. Rich-
ards, Maiden, Mass. Application filed March 16, 1895.

There are two main telephone line circuits and two inde-
pendent artifijial lines or balancing < ircuits associated with the

- main circuits respectively, with repeating or relay electro-

magnets,one for.each setof circuits each magnet liavinij one-half
of Its winding in the main line circuit, and one-half in the associ-
ated artificial line or balancing circuit.

542,65s. Telephone Repeating Circuit and Appliances.
Wilton L. Richards, Maiden, Mass. Application filed

March 16, 1895.

Two main telephone circuits have two alternative terminal
bran:hes extending respectively through a relay magnet and

. the secondary winding of an induction coil, an eleclro-magnetic
switch for each circuit controlling the relation of thcLircuitto
its two branches, and current-changing devices for eath circuit
controlling the polarized switch of the circuit.

542.662. Electric Arc Lamp. Elihu Thomson, Svvamp-
scott, and Charles E. Harthan, Lynn, Mass. Applica-
tion filed June 25, 1894.

In the electric arc lamp illustrated a core for the series coil is

composed of a body of subdivided magnetic material, having
an insulating washer upon each end and-wrapped in insulating
material There is an insulating ring over each washer and a
sheathing of sheet-iron, having its ends crimped over the in-
sulating rinijs and itself slotted to prevent the circulation of
eddy currents, and an eye-p!ate secured in one end of the core
between the insulating washer and the insulating ring.

542.663. Electric Measuring Instrument. Elihu Thom-
son, Swampscott, Mass. Application filed April 25,
1S95.

A coil or conductor traversed by the current to be measured,
pla -ed in an inclined or angular position with respect to the
shaft carrying the indicator, and a bar or plate of magnetizable
materia! carried on the shaft, also at an angle with the axis,
with means for bringing the indicator to zero M'hen no current
passes, comprise one of th ; claims for this invention.

542,667. Regulation of Continuous Current Motors.
Merle J. Wightman, Scranton, Pa. AppHcation filed

April 2, 1S95.

The method of operating an electric motor consists in chang-
ing the armature connections from series to multiple, then
shunting part of the motor and simultaneously or successively
commuting the field poles.

542,679. Coin-controlled Telephone. Charles B. Hop-
kins and Thomas H. Elson, Spokane, Wash. Appli-
cation filed March 16, 1894.

- In a coin-controlled apparatus there is a circuit-closer at the
entrance to the passageway, through which the co'n is adapted
to pass, adapted to be actuated to close an electrii: circuit as the
coin passes, and a circuit opener adapted to be acluated to
open the circuit as the coin passes the same.

Issued July 16, i8g^.

542,697. Burglar Alarm Circuit Closer. .Albion A. Van-
derpool, Newark, N. J. Apphcation filed November
8, 1S94.

The feature of this invention is the circuit changer for
windows, in which is combined with a case hav.ng a face plate
and apinat the back.thereof a lever arranged on the pin and
projecting laterally at its opposite ends beyond the opposite
edges of the face plate and at the opposite ends carrying roll-
ers, ablock of insulation back of the lever, and holding the
same in place, and a contact spring fastened to the block and
extending into the path of the lever, the latter scraping the
edgeof the spring longitudinally when forced to its abnormal
position.

NO. 542,617.

542,732. Submarine Mine. William M. Huskisson, Lon-
don, Eng. Application filed November 22, 1894.
A vessel is charged with explosive compound, and there is

also a Hughes induction balance, one part of which is con-
tained within the vessel, while another part is at a distance, an
electric fuse within the vessel included in the secondary circuit
of the induction balance, a current generator at a distance
whose circuit is connected with the primary circuit of the in-
duction balance, and means in conne, tion with the secondary
circuit thereof, whereby when a current passes through the sec-
ondary circuit the circuit of the current generator is switched
on to the secondary cir:iiit, and is thereby made to fire the
electric fuse.

542,761. Electric Block Signal for Railroads. Angus C.
Gordon, Rochester, N. Y. Application filed May 13,
1S95.

A shifting _signal,_ a magnet, a rod between the signal and
magnet provided with an armature, a motor, a connection be-
tween the motor and rod, whereby the latter is operated, and
an electric t ircuit connected with the motor and magnet, and
prov'ded with a switch, whereby when the circuit is closed the
motor first draws down the armature, then stops, while the
magnet continues to hold the armature in place.

542,769. Electric Signal Apparatus. ThaddeusB. Keeler,
Rahway, N. J. Apphcation filed March 11, 1S95.

Included in this arrangement are a semaphore blade and a
disk mounted to move therewith, a rocking piece mounted to
move concentric with the disk and semaphore, signal operating
msans connected with the rocking piece, and means under the
control of an electric current for locking the rocking piece to
and releasing it from the disk.

542,771- Means for Generating Electricity from Car
Wheel Axles. Morris Moskowitz, Newark, N. J.
Application filed February 27, 1895.

The combination includes a ft'orking and a lamp circuit, con-
taining lamps or other translating devices, a main dynamo
operated under varying .speeds and subject to armature re-
versal, a pole changer and a dynamotor adapted to equalize the
voltage of the dynamo in the main circuit, the main dynamo be-
ing self-exciting at a slow speed to energize the pole changer
andlhe dynamotor and the main dynamo at a fast speed, hav-
ing Its fields excited and regulated independently by the dyna-
m jtor.

NO. 542,640.

542.772. . Mak-: and Break Switch. Morris Moskowitz,
Newark, N. J. Application filed April 23, 1S95.

There are an electro-magnet in shunt circuit, an electro-

magnet in series, a combined armature bar, a commutator, and
means connecting the commutator with the armature bar to

establish a complete circuit through the series magnet and cut
the shunt magnet out of circuit, and a shunt magnet on the
armature bar in a shunt circuit.

542.773. Polarized Compound Switch. ' Morris Mosko-
witz, Newark, N. J. Application filed May 2, 1S95.

In a polarized rompound switch, the combination with a pair
of electro-magnets, having the respective armature bars, a pair
of commutators, and link.'* for operatively connecting the arma-
ture bars with the commutators to control the same.

542,793. Advertising Illuminated Sign. Neilson Burgess,
Highlands, N. J. Application filed June 14, 1S94.

A box or like hollow receptacle, having recesses at the end to

receive electric arc lamps, is provided with an irregular and
broken reflecting surface, the electric lamps placed in the re-

cesses in the box, and a front wall or screen provided with
slits formed to the desired ouLline.

542,822.. Microphone. Henri Carbonelle, Brussels, Bel-
gium. Application filed October 9, 1S94.

The vibrating diaphragm, the carbon button having the disks
connected bj' the flexible tube and the filling of carbon granules,
the conductors connecting with the disks, the carbon button be-
ing suspended from the vibrating diaphragm by an intermedi-
ate flexible connection.

542,833. Annunciator. John W. Olson, Chicago, III.

Application filed November 21, 1894.

The inventor claims the combination with the magnet core of
a coil provided thereon, a vertical extension being provided
upon one end of said core, a straight bar of magnetic materia!
pivoted near the middle to the upper end of said extension, said
bar being adapted to lie parallel to and close against the coil,

one end of said bar resting opposite an e.\tension provided upon
the opposite end of said core, and an annunciator drop normally
engaged by the opposite end of said bar, the end of the bar en-
gaging- the drop being of greater weight than the opposite end,
whereby an annunciator of compact structure is produced.

542,848, Electric Switch. George T. Eyanson, Philadel-
phia, Pa. Application filed May 10, 1S95.

K blade is ndapte J to be engaged with and disengaged from
thii circuit terminals, a yoke or open frame piece connected
with the blade, a pivoted operating arm extending freely
through the yoke or frame piece, so as to have vertical play
therein, and a spring co-acting with the arm and yoke or frame
piece.

542,913. Telephonic Relay or Repeating System. Chester
H. Arnold, Boston, Mass. Application filed March
16, 1895.

In an automatic telephone repeating apparatus, the combina-
tion of a compound through telephone circuit, ( ompri?ing two
main line sections e.xtendmg from outlying stations to a repeat-
ing station, and a short central section located at the repeating
station, repeating induction coils uniting the tentral sectioo to

the main line secti ns respectively, a bridge uniting the con-
ductors of the central section, and a receiving magnet included

NO. 542,662.

therein, a local repeating circuit ( ontaining a lepeating trans-

mitter responsive to the receivng magnet, and a baiteiy; and a
repeating induction coil having a primary winding in the local

circuit, and a secondary winding included in the central main
line section on the two sides of the bridge respectively.

542,916. Electrical System for Signaling Between Trains.

Alejandro Basanta y Baque, Madrid, Spain. Applica-

tion filed January 21, 1895.

This arrangement comprises insulated conductors i^ sections,

a magneto machine carried by each train, and means whereby
said magneto machine is set in moiion by the movement of the

train, contacts carried by each train 10 make contact with the

conductors, telephonic apparatus and signal bells and a switch

carried by each train to throw the telephone apparatus or the

signal bells to line and connections, whereby at the moment of

closing the circuit between two trains going either in the same
direction or in opposite directions the two trains will receive a

signal at the same time and telephonic communication be estab

lished.

542,926. Electric Annunciator. 'William J. Clarke, Tren-

ton, Can. Application filed February 5, 1895.

There are two batteries and their circuit wire;, the retu-n call

keys' the fire alarm switch or push button,.and the relays and
alarm bells in the rooms, and circuit wires leading thereto.

542,928. Signaling Apparatus. Lucien S. Crandall, Par-

ish, N. Y. Application filed February 17, 1893.

The monogrammlc display frame consists of end and side

bars, central, bisecting cross bars and corner extensions, the re-

spective bars having disposed along their lengths electrically

illuminable signaling devices, whereby on the one device the

several letters of the alphabet or other predetermined symbols
may be produced.

542,945. Electric Meter. Henry A. Rowland, Baltimore,

Md. Application filed April ig, 1S95.

There is the combination with a magnetic field of a non-

magnetic conducting body revolubly mounted in the field, and a

plurality of coils of wire mounted on the non-magnetic conduct-

ing body.

542,979. System of Electrical Distribution. Georg W.
von Siemens, Berlin, Germany. Application filed

April.26, 1893.

Connected with a source of energy are feeder conductors,

main distributing conductors, translating devices arranged in

parallel series of the conductors, and devices for automatically

regulating the potential of the current between a pair of the dis-

- tributing tonductors by the counter-electromotive force of ihe

regulating devices.

24,473. Electric Light Shade. Harrison D. McFaddin,
East Orange, N. J. Application filed June 10, 1895.

'I'he cut shows the design for an electric light shade.
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Waukesha-Pewaukee Electric Railway.
I'he new electric railway connecting Waukesha, Wis.,

with I'ewaukee Lake isn good example of a ^veil-built rural

electric line approximaling steam railway service in track

construction and speed of trains. Waukesha is a small

city iS miles west of Milwaukee which has acquired consid-

derable prominence as a summer resort owing to its numer-

ous springs, noted for the purit)' and volume of the water.

Unlike nearly everj' other Wisconsin resort, however, Wau-
kesha lacks the advantages of boating and fishing due to a

lakeside location. This drawback has hindered the town

greatly in securing the trade of summer pleasure seekers,

but h.i-s now been almost entirely obviated by the constjuc-

time the project of a road to Pewaukee Lake was first

thought of

The roadbed is well ballasted and is laid with a 60 pound
steel T rails. The rails are bonded with two No. o copper
bonds, with cross bonds at frequent intervals. The trolley

wire is No. hard drawn copper, fed by three No. 0000
feeders, tapped in at intervals of 10,000, 20,000 and 30,000
feet from the power station. Side poles are used entirely..

There is but a single track from Waukesha to the beach,

with a turnout at half the distance between. The power
house is a substantia! brick building, and is equipped with a

150 kilowatt Walker four-pole generator, driven by a

250 horse power Allis-Corliss engine. The Cutter Manu-

Scribner Double-carbon Arc Lamp Held
to be Non-infringing.

An important decision in the doulile-carbon arc lamp
litigation was handed down by Judge Showalter in the

United States Circuit Court for the Northern District of

Illinois on July 24th. The decision was on two cases, the
Brush Electric company and the Western Electric company
being complainant and defendant, respectively, in each. In
one it was alleged that the patent gi-anted to Charles K.
Scribner on January 7, 1S90, and assigned to the defend-

ant, infringed the celebrate.l double-carbon arc lamp patent

of Charles F. Brush, granted on September 2, 1S79, while
in the other case the more recent Scribner patents ofAugust

Terminus at Pewaukee Lake.

tion of the electric railway herewith illustrated. This line

runs to Pewaukee Lake, an irregular body of water of con-

siderable size which still furnishes very fair sport to the fish-

erman while delighting the eye of the tourist by its pic-

turesque shores. The road is intended for summer pleasure

travel. It enables the resident or visitor al Waukesha to

reach the cool lake beach in 15 minutes, although a distance

of six and one-quarter miles, with steep grades and sharp

curves, intervenes. The road has only been open for busi-

ness two months, but the results from operation already

demonstrate that it will be a pronounced success. It' is

owned aud operated by the Waukesha Beach Railway com-

pany, of which C. L. Jones is manager.

The line runs from the Chicago & Northwestern passen-

ger station in Waukesha in a northwesterly direction to

Waukesha Beach, on the southern shore of Pewaukee

Lake, about 6X miles from Waukesha. The road was

open for passengers on June ist of this year, having been

entirely built and equipped since last October, at which

WAUKESHA-PEWAUKEE ELECTRIC RAILWAY.

facturing company's switches and automatic cutouts are

used on the switchboard with Weston volt and amme-

ters.

. One feature of the road is the speed at which the

cars run. The distance of 6)^1 'miles is made in about 15

minutes. This time, however, has been reduced to 12

minutes, making a rate of over 30 miles per hour. This

is a fast run, considering the number of grades and

sharp curves, which necessitates slow running for a part

of the distance.

The cars, six in number, with capacity for about 75

passengers each, were built at the Pullman works and are

mounted on the Brill Eureka maximum double trucks.

They are equipped with two 50 horse power Walker

motors, and are also equipped with Walker controllers,

The entire road was .built and equipped by C. E. Loss

iS: Co. of Chicago, and the electrical apparatus was sup-

plied through Kohler Bros, of the same city. The equip-

ment has given entire satisfaction.

Terminus at Waukesha.

r, 1893, were said to infringe the same Brush patent. The
court decided against the Brush company in both cases,

holding that the Scribner lamps did not come within the

claims of the Brush patent, although the same end was
achieved by means not claimed in the Brush patent. lie

dismissed both bills for want of equity.

This is an important victory for the Western Electric

company, which was represented by Barton & Brown. Tlie

cases may be appealed to the United States Circuit Court of

Appeals, but as it stands the decision removes the exclusive

claim of Brush in the double-carbon lamp field, for all-night

lighting. The parties to these suits have been in litigation

over five years over double-carbon lamps, and the printed

record before Jjidge Showalter reached 1,500 pages. In

August, iSgo, Judge Brown, now Justice Browu of the

United States Supreme Court, decided at Toledo that the

Scribner patent of January 7, 1S90, was an infringement of

the Brush patent. Judge Showalter, however, takes a dif-

ferent view, and holds that neither the patent of iSgonor
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those of 1S93 infringe the Brush patent of 1S79. The cases

just decided were argued about May ist last, and Henry A.

Seymour, Offield, Towle & Linthicum and Win. B. Bolton

appeared for the complainant.

Following is the text of Judge Showalter's opinion:

In each of these causes the ground of action is an alleged

infringement of patent No. 219,208, for an electric lamp or

light regulator, issued September 2, 1S79, ^"^ Charles F.

Brush, said patent being the property of complainant com-

pany.

In cause No. 21,545 it is insisted that electric lamps made
by defendant company pursuant to patent No. 418,758, is-

sued to Charles E. Scribner, January 7, 1S90, and afterward

assigned to defendant company, infringe the said Brush

patent.

In cause No. 22,211 it is insisted that lamps made by de-

fendant company pursuant to patent No. 502,535 and lamps

made by defendant company pursuant to patent No. 502,-

536, each of said last named patents having been issued to

said Charles E. Scribner August 1, 1S93, and afterwards as-

signed to said defendant company, also infringe said Brush

patent.

Prior to the first of these suits, the complainant com-
menced a suit in the Federal Circuit Court at Toledo, Ohio,

for an alleged infringement of said Brush patent by lamps

made by this defendantcompanyunder said patent No. 418,-

7i;S and used or dealt in by the defendants in that suit.

"it appears that this defendant assisted the defendants in

that suit by pacing the expenses or some part thereof, in-

curred therein by or on behalf of said defendants.

But this defendant was not a party to the record in the

Ohio litigation. Tlie jurisdiction of that court did iiot, nor

could its decree in favor of complainant, rendered pending

the first of the causes in this court, in any way concludelliis

defendant company. Tlie records here, even that in the

first of the causes, contain a mass of evidence which was not

before the court of Toledo. But I do not understand com-

plainant's counsel to insist that either of these causes can be

determined on the theory of a prior adjudication. He
merely insists that the opinion of the court in the Ohio case

may be determinative not only of one but of both the pres-

ent causes.

There are seven claims in the said Brush patent. On the

contention of complainant an infringement of each of these

FIG. I. SCRIBNER DOUBLE-CARBON ARC LAMI' HELD TO
BE NON-INFRINGING (DRAWING IN ISRUSIl PATENT

NO. 203,411).

numbered from one to six is shown in each of the present

causes. But this contention rests upon a construction of the

Brush patent, extending in common to each of said clamis,

which is earnestly disputed by the defendant. The con-

troversy, so far as it involves in common each of the six claims

as contested in each suit, hinges upon this one point of con-

struction.

If two carbon pencils placed so that their points touch

and thus being part of an electrical circuit, be slightly parted

at their points, a current will continue to flow over the open
space, burning said points, and forming between them an arc

of brilliant white light. This arc will persist while the cur-

ent continues to flow, till, owing to the consumption of the

pencil points, the distance spanned becomes so great that

eth current, unable to overcome the resfstance, ceases, ihe

carbon points stop burning, and the light disappears.

If two parallel pairs of carbon pencils, with the points at

each pair touching, are placed in an electrical circuit so that

in case either pair were removed, the current would still

pass through the other, such current will divide between the

pairs. If such pairs be now separated at once and by a

common and uniform movement, the arc will appear be-

tween ihe points of but one pair. It is not practical to

make the points of the carbons impinge so that the resist-

ances through each pair shall be mathematically equal, nor
is it practical to separate the points so that the parting on

one side shall be identical in time with that on the other.

The reason why the arc forms between one pair only may
be said to be that the other pair in fact parts first, tiius

throwing the entire current through the pair between which
the arc forms.

While the partings may be in appearance simaltaneous

they are not so in reality, or if we say the partings are in .

fact simultaneous then the resistance being accidentally

greater on one side, determines the formation of the arc on

the other.

On May 7, 1878, complainant's assignor, Brush, patented

a contrivaace for feeding one carbon pencil toward the other

so as to preserve a practicalty uniform distance or length of

arc between the burning jioinis till the carbon should be

consumed.
In this invention the carbons were arranged in a vertical

line with their points touching. The lower carbon was
fastened by a plant in a holder projecting from the base of

the lamj) frame. The upper carbon was held in a clamp on

the lower extremity of a holder which extended downward
from the upper portion of the lamp Ciame through a tubular

soft iron core of a solenoid, the helix of which was included

in the main electric circuit, whereby the lamp was actuated. ,

thence through a flattened loosely fitting ring D [h'ig. i],

thence through a horizontal platform or floor on whicii said

ring rested when the lamp was not in operation. To the

lower extremity of this core was attached a lifter C, a pro-

jection at the lower end of which extended under one side

of said ring />. When the current passed through the car-

bons the lifter engaging said ring tilted the same, so that it

clamped and lifted tlie upper carbon rod, thus separating

the carbon points so that the arc was formed. As the re-

sistance grew less by the shortening of the carbon rods in

burning, the current became less energetic and the upward
pull of the lifter on the edge of the ring clamp D relaxed so

that the upper carbon rod was permitted to pass impercep-

tibly downward, whereupon the upward pull became more
energetic, the increasing energy of the current causing the

said ring clamp D to tighten and hold the upper carbon in

the new position. Thus the process went on until the up-

per carbon was so far consumed that the holder could de-

scend no further, the further descent of the rod beingstopped
by an enlargement at its upper end, which at that period of

the operation of the lamp engaged with the upper portion of

the lamp frame. The space between the carbon stumps then

increased without further feeding until the current could not

longer overcome the resistance and the lam]> ceased to burn.

On September 2, 1S79, Brush secured, as before stated,

the patent in suit. To his invention, as above descrilied, he
added a second pair of carbons, a second pair of carbon
-holders and a second movable or feeding carbon rod. Each
carbon rod passed down through its ring clamp jnarked, tlie

one r and the other C [Fig. 2] in the new patent. The
lifter, marked/) in the new patent, was triangular in form
with a stirrup at the top, in which was fastened a lever which
was to be operated by magnetic attraction. At each lower

corner of said lifter D was an opening formed by two short

projections, one above the other, each opening enclosing the

edge of its appropriate ring clamp C or C . The lower- arm
or section of one of these openings was below the plane of

the corresponding part of the opposite opening, so that,

when the current passed through the carbons, as lifter D was
pulled up, it first engaged the ring clamp of the added carbon

rod. separating the. added pair of carbons, and after an in-

terval of continuous movement the ring clamp of the other

carbon rod was engaged by the other corner of said lifter Z>.

The two rods continued thence to move together until the

lifter Z3 stopped and the arc wasformed between the carbons

which were last separated. The latter pair of carbons, being

fed together and continuing to burn until consumed, the

added pair of carbons then part and form the arc and con-

tinue to burn until consumed in manner as stated in said

first patent to Brush. After the first pair of carbons have
been consumed and liave ceased to burn, the lamp, in

parting and burning the remaining pair, is substantially

identical with the invention described in said prior patent.

In 1S74 one Mathias Day, acting on the observed facts

above stated, that when two parallel pairs of carbons dis-

posed in the same circuit so that the current divides \)e-

tween them, are separated simultaneously, an arc forms

between but one pair, constructed his lamp wherein he con-

sumed two pairs of carbons in alternate or reciprocal succes-

sion. This lamp, however, failed of commercial success

because in such paiallel carbons so equally and simultane-

ously separated the arc persists but a short time in one

pair before alternating to the other.

The ideas of the Brush invention in suit were apparently
these

:

( 1 ) By separating the added pair of carbons first he threw
the entire current down the other pair, and thus de^er-

mined that the arc should form between said other pair,

or pair last separated.

(2) By separating the added pair at a greater distance

apart than the other pair he avoided accidental alter-

nation in the arc between the two pairs.

(3) By permanently holding the added pair in such sepa-

rated relation the first pair could be fed together and con-

sumed without stop.

In his specification Brush says: "My invention compre-
hends, broadly, any lamp or light regulator where more
than one set of carbons are employed, wherein—say in a

lamp having two sets of carbons—one set of carbons will

separate before the other."

Again: "The operation of my device as thus far specified

is as follows; When the current is not passing through the
lamp, the positive and negative carbons of each set A A' [Fig.

2] are in actual contact. When, now, a current is passed

Ihrough-the lamp a magnetic attraction of the hellices E
will operate to raise the lifter D. Tliis lifter, operating

upon the clamps C and C\ tiits them and causes them lo

clamp and lifts the carbon holders B />", and thus sepa-

rate the carbons and produce the voltaic arc light, but it

will be especially noticed that the lifting and separation of
these carbons is not simultaneous. One pair is separated
before the other, it matters not how little nor how short a

time before. This separation breaks the circuit at that

point, and the entire current is now passing through the un-

separated pair of carbons .
/'. and now when the lifter, con-

tinuing to rise, separates these points, the voltaic arc will be
established between them and the light thus produced."
As already stated, after the first pair of carbons has been

FIG. 2. SCRIBNER DOUBLE-CARBON ARC LAMI' HJCLD TO
BE NON-INFRINGING (DRAWING IN BRUSH PATENT

NO. 219,208),'

consumed, so tliat the first carbon rod holding the stump of

the burned carbon ceases to feed and the added pair of car-

bons thereupon part and burn, the lamp of the new patent,

the especial features uf the new invention being now super-

flous, is substantially identical with the lamp of said first

patent.

In the new patent— that in suit—Brush does not in the

specifications describe, or in the claims refer to, the manner
of burning the added pair as beinga part of his new invention.

During the burning of the added pair the lamp has be-

come substantially the invention protected by the said first

patent.

The patentee says further in the specification of the patent

in suit: '*The lifter Z?, in the present instance, is so formed
that when it is raised it shall not operate upon the clamps
C C simultaneously, but shall lift first one and then the

other (preferably the clamp C first and C second, for rea-

sons which will hereafter appear). This function of dis-

simultaneous action upon the carbons or their holders,

whereby one set of carbons shall be separated in advance of

the other, constitutes the principal and most important fea-

ture of my present invention."

In his drawings and in describing the mechanism and the

action thereof of the patent in suit. Brush shows only two
pairs of carbons, but in other places in his specifications

and in his claims quoted below, he speaks of two or more
pairs of carbons. It will be seen that by aflixing additional

arms to the lifter Z>, additional clamp rings holdingadditional

carbon rods and pairs of carbons might be operated. In
such case the clamp rings would be engaged in rapid succes-

sion by the upward movement of the lifter /), and the arc

would form as before, between the pair of carbons last sep-

arated. So that in such case, as Brush puts it in his claims,

the separations would take place "dissimultaneously or suc-

cessively." The word "successively" is here synonymous
with "dissimidtaneously,'" the latter term having been coined

to imply more definitely the unity of movement which char-

acterizes the separations, whether between the members of
two pairs or between the members of more pairs than two.

I have said that the clutch lever D might be made to effect

separations between the members of more than two pairs,

but for the purpose of thinking and reasoning about the

case, we do not go astray if we think of one pair to be last

separated and then burned, and of one added pair to be
more widely separated and thereupon maintained in such
separated relation pending the burning of the other pair.

The claims in controversy are as follows:

"I. In an electric lamp two or more pairs or sets of car-

bons in combination with mechanism constructed to sepa-

rate said pairs dissimultaneously or successively substan-

tially as and for the purpose specified.

"2. In an electric lamp two or more pairs or sets of car-

bons in combination with mechanism constructed to separate

said pairs dissimultaneously or successively and establish

the electric lights between the members of but one pair (to-

wi't, the pair last separated) while the members of the re-

maining pair or pairs are maintained in a separate relation,

substantially as shown.
"3. In an electric lamp having more than one pair or set

of carbons the combination, with said carbon sets or paiis

of mechanism constructed to impart to them independent
and dissimultaneous separating and feeding movements,
whereby the electric light will be established between the
members of but one of said pairs or sets at a time, while
the members of the remaining pair or pairs are maintained
in a separate relation, substantially as shown.
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"4.. In a single electric lamp, two or more pairs or seis

of carbons, all placed in circoit, so that when their mem-
bers are in contact the current may pass freely throngh all

said pairs alike, in combination with mechanism constructed

to separate said pairs dissimultaneously or successively, sub-

stantially as-and lor the purpose shown.
• 5. In an electric lamp wherein more than one set or pair

of carlwns are employed the Uftsr D or its equivalent,

moved by any suitable means, aLd constructed to act upon
said carbons or carbon-holders dissimultaneously or succes-

sively, substantially as and for the purpose shown.
' 6. In an electric lamp wherein more than one pair or set

of carbons are employed, a clamp C' or iis equivalent, for

each said pair or set, said clamp C adapted to yrasp and
move said carbons or carbon-holders dissimultaneously or

-ucccssivcly, substantially as and for the purpose shown/'
The observable interval between the point of time at

which the separation between the added pair of carbons

takes place and the point of time at which the separation

of the other pair takes place, the purpose being to deter-

mine the arc between the pair last separated, is the dissimul-

taneousness found in each oCsaid six clainip.

With all respect for the learned writer of the opinion in

the Toledo case and the learned counsel for complainant,
the formula of words " dissimultaneous arc-forming separa-

tion" does not carry any definite meaning. The adjectives

-•miultaneous or dissimultaneous arc words of comparison.
The former means that two or more occurrences or happen-
ings are identical in time, the latter that they are successive

—that is to say, with an interval between each two in suc-

cession. The arc-forming separation which takes place

between the first pair of carbons to burn and the arc-form-
ing separation which takes place several hours later between
the added pair of carbons are certainly fuccessivc, and
loosely speaking, dissimultaneous, but tiiese separations

lack the unity or continuity of movement implied in the

term dissimultaneous when used in this patent. As already

said, Krush coined the word "dissimuUaneous'' to express

the momentary but observable interval—the sligtil but

lamp, the very purpose signified by its construction, that
the position of the first arc shall be determined, before
lighting, as between the two pairs of carbons.

\ et, in the opinion of the Toledo case, this is declared to
be "a wholly immaterial and useless feature."
Even if it were, in fact, immaterial which pair of carbons

burned first—supposing it to be true that if the carbons
were separated simultaneously instead of dissimultaneously
the lamp would still operate—the fact remains that the
patentee took from the government claims in which the
dissimultaneous separations are the special feature. More-
over, the feature of dissimultaneous arc-forming separations
—referring here to the interval of hours between the arc-
forming separation of the first pair to bvirn, and the arc-
forming separation between the added pair—is not In any
one of the claims. In order to make out a case of infringe-
ment the former element must be gotten out of and the lat-

ter must be gotten into each claim. This in my judgment
cannot be done. The lamps made under patent N"o. 41S,-
75S do not contain mechanism constructed to cause the dis-
simultaneous initial separations of the carbons, nor do the
lamps made under patent No. 502,535, nor do the lamps
made under patent 502,536. I hold, therefore, that no in-

fringement is made out in either suit. The order will be
in each case that the bill be dismissed for want of equity.

Lundell Generators for Gas Engine
Service.

Evidence of the progress that has been made in the appli-

cation of gas engines to the operation of electric lighting

plants, especially in the smaller installations, is found in the

fact that manufacturers of electrical apparatus are devoting

much attention to the designing and perfecting of this class

of work. In the accompanying cut is shown a modification

of llie Lundell generator as constructed for service in isolated

lighting when the motive power is furnished by a gasengine.

LUNDELL GENERATORS FOR Q\% ENGINE SERVICE,

noticeable non-coincidence in time—between the separation

of the added pair of carbons and the separation of the other
pair in a unitary and continuous movement due to mechan-
ism as invented by him and described in the patent in suit,

in contrast with an apparently simultaneous separation due
to any mechanism appropriate for the latter purpose.

The patentee said further in his specification: " I do not

in any degree limit myself to any specific method or mechan-
ism for hfiing, moving or separating the carbon points or

their holders, so long as the peculiar functions and results

hereinafter to be specified shall be accomplished."
The specifications and claims were evidently prepared with

the idea that the mode of movement, to-wit, the rapid, suc-

cessive and continuous separation between the pairs of car-

bons terminating in the arc between the pair last separated,

could be secured to Brush, regardless of the mechanism by
which this mode of movement should be produced. In

Brush Electric company vs. the Fort Wayne Electric Light
company, Judge Gresham held, answering the contention

that the first, second, third and fourth claims were for func-

tions or results, and hence void, that mechanism such as

described in the drawing-^ and specifications or a substantial

equivalent was an essential element in each of said claims.

I am not called on to determine as between these construc-

tions, but the conclusion reached apparently in the Toledo
case, that no one of these claims contains the element of

dissimuftaneous or successive separations between the mem-
bers of each pair of carbons for the purpose of forming the

arc between the pair last separated, seems to me unsound.
The patentee says: "In the lamp as shown in the jJi'^^w-

ings the support A" [Fig. 2] is- in the formof a tubesurround-
i ng the carbon holder B, and this support K is made of such
a length that when the carbons .-/'shall have been sufficiently

consumed a head upon the carbon holder B will rest upon
Llie top of the support A', whereby the weight of the carbon
holder A' and its support A' shall at all times and under
any circumstances be supported by the lifter jO."

In other words, and without going again over the mechan-
ism, the lamp is constructed so that the carbons ,-f shall fir=;t

burn. By reason of the support K being carried on the

upper carbon holder of the first pair of carbons to burn,

and of the greater distance between the two carbons of the

added pair, said added pair could not be burned first.

It is, in other words, the characteristic feature of this

In order to provide for absolutely uniform electromotive

force, or, in other words, uniform incandescence of electric

lamps in siich a plant, this special generator has been de-

signed which carries, in addition to the belt pulley, a fly-

wheel of heavy rim weight. In this flywheel is stored up

sufficient energy to compensate for the slight inherent irregu-

larities in the speed of the gas engine. It win be observed

that extra care has been taken in furnishing substantial

pedestals, heavy shaft, and modern self-aligning and self-

oiling bearings. The efficiency of the dynamos is from 86

per cent, for the small machines to 95 percent, for the largest

machines. The regulation of these machines is auto-

matic, giving uniform voltage under wide variations of load.

Telephone Rate War in Indiana.

A telephone war between the Central L^nion and Frank-

fort Telephone companies was begun at Frankfort, Ind., on

July 23d, by the Central announcing a cut of $1 a month on

its rates, and the Frankfort company promptly reducing its

rate. The Central, before the new company was organized,

charged $3 for residences and $4 for offices, but six weeks

ago cut its rate to $2 and $3. Its new rate is $iand.$2. The
new company has been charging $1.25 and $2.25. Free ser-

vice, the Central folks threaten, will be the outcome of the

war.

Electric Plant In Rothschild's, Chicago.
It was erroneously announced in the article describing

the plant of the Rothschild department store, Chicago,

published in the Western Electiucian of May 25ih,

that two 125 light Brush dynamos would be installed in ad-

dition to the present equipment. The McEwen Manufac-
turing company of Ridgvay, Pa., supplied the generating

apparatus and the Rothschild company is very well pleasetl

with its operation. The Brush comjiany supplied 400 arc

lamps and received an order lor 600 more.

Location of Grounds in Armatures.
Fields, Etc

By Clarence E. Gifford.

This paper presents no novel scientific principles. The
methods herein described are but simple adaptations of the
principle of the Wheatstone bridge. If the work can be
performed in a very quiet room, two or three cells of battery,
a telephone receiver and connecting wires comprise the
necessary apparatus. In some cases- two "table binding
posts" and a foot or two of No. iS or No. 20 bright iron
wire will be a convenient addition. Where noise will not
permit the use of a te'ephone, a dead-beat refiecting gal-
vanometer, a milli-voltmeter, or some other form of deli-
cate and rapid working visual indicator must be usetl in-

FIGS. I AND 2. LOCA iON OF GROUNDS IN AKMATURKS,
FIELDS, ETC.

Stead, If an armature is to be tested without removing it

from the machine, connection with the battery may be
made through the brushes, first making certain that the
short-circuiting switch is opened, if dealing with an arc

machine. The points of connection with the battery need
not be diametrically opposite, and may be made by the
wires being firmly pressed against the commutator by an
assistant, if more convenient.

Good electrical contact between metallic surfaces can
be.ter be secured by cleaning the same thoroughly with
kerosene, which removes foreign matter, and is so fluid

that it will in no way interfere with perfect contact, when
moderate pressure is applied. Especially when making
mea.surement of resistance of armature sections, it is even
advisable to have the surface of the commutator quite wet
with kerosene during the operation, as this avoids trouble
from grease or dirt which might get on the surface from
handling, subset^uent to cleaning, and it also prevents the

contact points becoming o.xidized by any sparks which may
occur at the moment of breaking contact. True the oil is

an insulator, but we use it in this case as a detergent
simply.

Returning to the armature: connection being made be-
tween battery and commutator, first determine whether the
armature circuit is conqjiete throughout. If the circuit is

complete, a click will be heard in the- telephone when the

two terminals of the same are brought in contact with any
two contiguous bars of the commutator, or when contact is

broken. If an open circuit exists on either side of the cir-

cuit, of course no sound will be heard in the telephone when
used on that side, except when connection is made or
broken by it between the bars lying on opposite sides of the
break. (See Fig. i.)

Close any open circuit temporarily by bridging between
the two bars with a drop of solder. Two or more breaks
can evidently be located by suitably shifting the batte y
contacts and searching as before. Open circuits will, of
course, when an armature continues in work, soon cause
burns between the bars that will indicate unmistakably
their location. Having closed any open' circuits, and the
battery being connected to two points of the commutator,
approximately opposite each other, one terminal of the tele-

FIGS. 3 AND 4, location OF GROUNDS IN ARMATUU ES,

fields, etc.

phone is connected to the armature shaft, or frame of the

machine, and the other terminal is drawn completely around
over the surface of the commutator, while the telephone is

held to the ear. If only one ground exists, two balanc-

ing points, or points giving the least noise in the telephone,

will be found.
In an armature of ordinary construction, one of the points

so found will be on the bar nearest the real, ground, while

the other balancing point bears what might be termed a

"bridge relation'' to the first, being at practically the same
potential; the armature itself forming in reality a veritable

Wheatstone bridge. Now, shift the points of battery con-

tact a few bars either way, and the true ground, if but one
exists, will be indicated in precisely the same position as

before, while the other balancing point-will shift every time

the battery contacts are shifted. (See Fig. 2.)

If two grounds exist, two balancing points will be found,

as before, but both points will shift more or less when the

I, Read at the twelfth general meeting of the American Institute

of Electrical Ensineer-i, Ni:is.-ira Falls, N. Y.. June 25, 1S95.
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battery contacts are shiTted, provided the grounds lie on

opposite sides of ihe same battery contact. This case will

be considered later.

In the case of one ground, having determined its location

approximately, fix it as closely as may be by making and

breaking contact with I he telephone terminal on each of

the more quiet bars, separately, until, by comparison, the

two giving ihe faintest elicits are determined. If your hear-

ing has served you correctly, these two bars lie nearest the

trouble, the fainter one I>eing the nearer. Prove the non-

existence of a second ground by placing one of the battery

contacts on the first bar to the right of the apparently per-

manent balancing point just found, and then on the first

bar to the left of said point, the other contact being nearly

diametrically opposite. This balancing point should still

remain unchanged if no other ground exists.

The next step is to connect the battery to these (wo bars

just fixed upon as lying nearest the trouble. The armature
still forms a "bridge," the portion included between the

two contiguous bars to which the battery is now connected
forming the one side, and the remainder of the armature
the other side. (See Fig. 3.)

One of the telephone terminals is now connected to the

shaft as before, and the other terminal again drawn around
the commutator. If the balancing point is found, say, one-

sixih to one-Iialf the long way around from one battery

contact to the other {these contacts being on two contigu-

ous bars), the trouble lies in the coil between those two
bars, and the point of trouble divides the coil in the same
ratio as the balancing ]5oint divides the remainder of the

iirmature, ihe ground and the balancing point being re.'-pec-

llveiy nearest the same battery contact. If the balancing

point falls on the same bar as one of the battery contacts,

the ground is localed on. that bar or on the lead between it

and the armature, provided the balancing point is found to

ing one of the ends of a coil connecting with the lead of

the bar that is marked in the first part of this test, as one
of the balancing points. Place one of the battery contacts

on the armature shaft, and the other on the marked bal-

ancing point that is farthest from the point where the cir-

cuit has been opened. Next place one telephone terminal

on the first bar to the right of the opened wire, and draw
the other terminal from the same point, toward the right,

over the surface of the commutator. The telephone will

be absolutely silent until the moving terminal has just

passed the ground nearest to it, and strikes the first bar

beyond the same, when it will click. This ground lies in

the coil between this first .bar giving a click and the one
passed just previously, or else in the said previous bar.

The other ground is obviously to be located in a similar

manner, by placing one telephone terminal on the bar just

to the left of the open wire, and from that point searching

toward the left with the oth^r terminal. Only in cases

where one ground is of very low and one of very high
resistance will any difficulty be experienced in locating both
accurately before either is removed.
The coils thus indicated may have their terminals un-

soldered, when it can be readily ascertained with each
whether the ground be in the coil or in the bar just pre-

ceding it.

If scientifically inclined, or if otherwise preferable, the

circuit may be opened at a point somewhere midway be-

tween the two indicated coils instead of disconnecting

those coils, and the exact location of each ground deter-

mined as follows; Take a piece of "broom wire" about
iS inches long, new and clean, screw the ends firmly into

two clean, brass table binding-posts, and into the other

holes of the same posts screw the batteiy terminals. Have
an assistant press the corners of the bases of the binding

posts into very firm contact with the two bars that lie at

FIG. I. EXTIi.VSION OI-~ THE SCEAUX RAILWAY.—INTERIOR VIEW OF CE.NTRAl. POWER HOUSE.

be upon the same bar when the battery contacts are Ijoth

shifted one bar to the right or left of their original position.

(See Hig. 4.)

If the balancing point appears to be found within three

or four bars from one of the contacts, the precaution should
be taken to test its correctness by moving both battery con-

tacts one bar toward the balancing point. If the trouble

was between the battery contacts when in their previous

position, this shifting of the contacts will now throw the

balancing point clear around onto ihe contact which was,
in the previous position, farthest away from_ the balancing

point. If, on the contrarv, the balancing point remains
unmoved by this, shifting of jthe battery contacts, it shows
that this balancing point s the point nearest the real

ground, and that the ear was deceived in its first supposed
approximation, which, with due care, however, is not likely

to occur.

If such error has been made, the new point, as indi-

cated, together with first the bar on one side of it, and
then on the other, must be tried as points of battery con-

tact; or, much better, make a new start with the contacts

nearly at opposite sides of the conmiuiaior and proceed as

before. A single 20,000 ohm ground on a one ohm arma-
ture should be located accurately in not over three min-
utes, in a {[uiet room. Higher resistance grounds require

more batteiy and more care. Armatures of very low re-

sistance also offer greater difficulty.

Where two grounds are found to exist, as indicated by
the change of location of both balancing points, under the

conditions before stated, when the battery contacts are

shifted, the following mode of procedure will answer the

purpose well, and is simple. Fix the battery contacts at

any two points of the commutator nearly opposite each
other, preferably at points to be determined by trial, that

will cause the balancing points to fall nearly diametrically

opposite to each other, and determine and mark the two
balancing points, as then shown. Now place the battery

contacts on the balancing points just found. If only one
ground exists, the two balancing points and one battery

contact will all be coincident In one ]"ioint. If two grounds
exist, both balancing points will be shifted from iheir

former |iosiiion. 0]en ihe armature cii'cuit by unsokler-

the ends of the indicated coil, observing the directions pre-
viously given for securing clean contact. Place one tele-

phone terminal in contact with the shaft, and with the other
find the the balancing point on tlie wire. This point will

indicate the relative position of the ground in the coil or
commutator bar, as the case may be. If more than two
grounds were suspected, the two lying the farthest apart
would be approximately located by the first part of the
two ground process, and if these coils were not discon-

nected before proceeding farther, it would be well to make
two openings in the circuit, close to and lying between
these outer grounds, then locate definitely these two ex-

treme grounds, and proceed with the remaining section

somewhat as with a complete armature, except that you
would commence by connecting the battery to the termi-

nals of this section, and would then liridge the telephone
from the shaft to the different portions of the section, and
would complete the process by applying the remainder of
the two-ground test.

In dealing with a cross-connected gramme ring, an ob-
vious change would be made in the points of application of
the battery, and as many points of apparent trouble would
be indicated as there were series of cross-connections.

.\fier location of these points it would be necessary to

use the auxiliary wire loop, as before described, between
these points, to determine which is nearest the trouble.
This fact being determined, it would in case of a single

ground (indicated by the permanency of the balancing
point) became necessary to remove the cross-connections
from, two bars before proceeding farther. The auxiliary

wire loop would properly be used to complete the process.

The ordinary "-closed coil" ring or drum armatures are

types to which these methods are directly applicable.

The sections of open coil armatures would receive the

same treatment as field coils.

Familiarity with any special forms of armature will

doubtless suggest to the ingenious mind modifications of
these methods suited to those forms, but it would Ije im-
proper to attempt here to deal with specialties whose names
are legion.

Where wet grounds exist it will always be better, when
practicable, lo dry them out before making the final test, as

certain sections may show faults which will not be per-

manent. Wet grounds will of course give a click in the
telephone when bridged from the commutator to the shaft

when no battery is attached, owing to galvanic action

of the water on the copper winding and the iron core.

Whenever necessary to deal with wet grounds in testing,

it is better to make at least four tests, reversing the battery
after each test, and taking the mean of the four determina-
tions.

Field coils, also any wires of uniform cross-section, the

extremities of which are accessible and within a reasonable
distance of each other, can of course be easily tested for

grounds by soldering or firmly clamping a bare wire ot

suitable size between the extremities of the conductor to be
tested, applying a battery to the junctions, and bridging
with a telephone between the bare wire and the object
upon which the conductor is grounded. This will give only
the location of a single ground, or the "resultant" of two
grounds. A "T.-li." rheostat should have the battery
connected to the two extremities, and the point of apparent
ground determined by bridging with a telephone between
the frame and the several contact plates. Then apply the
battery to the frame and point of apparent ground, connect
one terminal of the telephone with each extremity success-
ively, and search from it toward the center with the other
terminal, as in the case of searching for two grounds in an
armature.'

In determining the location of grounds that are of very
low resistance, a good induction coil similar to that used in

the Blake transmitter may be u=;ed with advantage in con-
nection with the telephone receiver. The receiver is placed
in circuit with the- secondary of the coil, and the "bridg-
ing" is done with the primary. With high resistance

grounds the best results are obtained by using the receiver
only. -

.

Extension of the Sceaux Railway.
Sceaux is a suburb south of Paris, which has heretofore

been connecteti by rail with the city, with a terminal well

in the ^outh of the capital. -Some particulars of the e>:ten-

sion, and the electrical equipment especially, may be of in-

terest. The electrical energy is made available in several

directions, as will be seen further on. There still remains

upon the line the ccke-buming locomotives, which have

been provided with special forms o( condensers and smoke
preventers to do away with accumulations of smoke and
steam in the underground system.

The distribution of electric energy is made by a grand

central power house, which transfers this to three sub-

central stations, the Denfert, the Port Royal and the Lux-

embourg passenger :?tations. At each of these points a

further division of current is made by means of switch-

boards. The distance between extreme points 153.2 kilo-

meters. Continuous, current on the three-wire j,ystein, with

a difference of 220 volts potential, is used. .Vrc lamps arc

mounted in scries m groups of four, and incandescenls in

groups of two. Tliere are 96 of the' former and 500 of the

latter.

The mechanical applications uf current consist of a

turning bridge at the Monlrouge depot, two elevators at

Montrouge, two at Denfert, and three elevators, two turn-

tables, an exhaust pump and a ventilator at the Luxembourg
depot.

Fig. I shows the grand central power house, .which is sit-

uated in the boulevard Saint Jacques, at the side of the

Denfert station. Two Roser boilers, with go square me-
ters of surface, are run at a pressure of 12 kilometers per

square centimeter. The engine room contains two hori-

zontal condensing engines of 120 horse power, with a speed

of S5 revolutions. These are each belted to two Sautter-

HavlC dynamos on the same shaft, which are speeded to 420
revolutions, having a difference ofpotential of 270 volts, and

an output of 160 amperes. These two generators are

coupled up for the three-wire system.

The position of the station directly over the catacombs

prevented the digging of wells for supplying the engines

with water for condensation. The price of public water

was deemed excessive, and a direct exhaust seemed barred

by the wasteful results entailed. By adopting the Chahgny
process of refrigeration an economical use of the public

water was made possible. This process consists ofa sheet-iron

tank placed over a cistern walled in masonry. At the bottom

of this is found a nozzle ending at a ventilator actuated

mechanically. The tank contains obstructions, such as

partitions, bundles of reds, etc., a sponge filter and a coke

filter for removing the greasy matter and other impurities.

The hot water coming from the condenser is raised by the

air pump to the superior part of the refrigerator and falls

in a series of drops, which pass over the obstructions and

through the breeze of cool air from the ventilator. But

little is lost by evaporation. The expense for watep, which

can thus be used again and again, is brought to a minimum.

The dynamo circuits are brought to the switchboard

shown at the left of Fig. 2. Briefly, this comprises the volt-

meters, ammeters, automatic circuit breakers, etc. On tlie

floor are the rheostats, connected so that it is possible to

manipulate them separately or together . by means of the

wheel levers at the center. On the right of the board are

the three distribution connections leading to the three sub^

statioi-is, with thi.ir apparatus. Indicators of potential dif-
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ferences light red or green lamps and riDg bells when ex-

tremes are reached.

The installation comprises two batteries of 122 accumu-

lators, Tudor pattern, each of a capacity of 240 ampere

hours. One of these is at Denfert, the other at the Lux-

embourg. The accumulators are charged at these two

places by boosters or continuous current rotary trans-

formers on branches from the general circuit. These accu-

mulators are of immense value for the distribution of power

by the elevator motors and turntables, and for illumination

during the resting of ihe dynamos.

The underground wires are naked, on insulators of glass

or porcelain; those in the depots are of insulated cable, on

knobs under the walks.

The distribution is complete but simple. All the circuits

FIG. 2. EX'lESSION OF THE SCEAUX RAILWAY.—VIEW
OF SWITCHBOARD.

can be lighted or extinguished from the centers. The du-

ration of illumination is about 20 hours per day. The re-

-carboning of the lamps is done during the day, a short-cir-

cuit switch being thrown for the purpose. The olher three

lamps are for the time being a little brighter, but no other

inconvenience is experienced.

At the Luxembourg station a ventilator and a puinp are

controlled by motors directly on the distribution branch.

Fig. 3 shows the first of these and the 15 horse power mo-

tor running at a speed of 260 revolutions. This moves iSo,-

000 cubic meters of air per hour at 70 revolutions. It

draws the air from the subterranean passages, which is sup-

plied by fresh air at various j.oints along the road, and fur-

nishes draught for the chimney of the station of the Lux-

embourg. The electric pump disposes of the drainage

from a neighboring sinkhole. The other apparatus, ele-

vators, turntables and bridge are moved by accumulator

•current. The absorption of current is so excessive, the op-

erations are so constantly repeated, that batteries here are

indispensable as aids to the direct current work. The turn-

tables are actuated by drum and chain, as shown in Fig. 4.

Similarly the turning bridge at Montrouge is moved. The

turntable at the Luxembourg station is operated an average

of 5o times in the 24 hours. An endless screw reduces the

speed of the motor as an intermediary between it and the

drum in Fig. 4.

An official test shows that on the 17th of May, for the 24

hours' run, there was burned 1,656 kilogrammes of coal,

producing a total energy of 986,509 kilowatt hours at the

center of utilization, a cost of i kilogramme of coal for 596

watt hours' efficiency. It only nov/ remains to substitute

electrical traction for steam, and the Sceaux railway should

be a grand success from the electric standpoint. The illus-

trations are from La Nature. ^

Taylor came to himseU" sufficiently to move and talk and
walk. Deadly drugs were administered to him and he was
killed by those drugs, and, as I say, when the borrowed cur-

rent was applied it was applied to a corpse, made such by
the administering of deadly drugs. There is another secret

of the electric chamber.

A press dispatch from Auburn reports Warden Stout as

saying:

Dr. Gibbons had no more to do with Johnson's electro-

cution than did any other physician present. He listened

for heart beats the same as the other physicians after the

current had been turned off, and could distinguish none.
He made no statement to the contrary when the man was
declared dead. He was present at the autopsy also, but at

no time by his own or other method did he attempt resusci-

tation. I certainly could not have allowed i any way.
Just before the electrocution of "Dink" Wilson, Dr. Gib-

bons wrote to me requesting that he be allowed to try his

apparatus after the electrocution. I had no right to allow

him to do as he requested, but I did offer him an opportunity
to bring his apparatus here and test it and demonstrate its

worth or otherwise by trying it on a calf through whose
body we would pass the current. He declined to do so.

His statement that drugs killed Taylor is absolutely false,

as the physicians who were present at that electrocution will

tell you. Gibbons was not present, and his knowledge of

the affair is limited to hearsay. It will be remembered that

at the Taylor electrocution the apparatus broke and it was
necessary to remove the man from the chair while repairs

were being made. The physicians kept the man uncon-
scious by the use of chloroform, but when he was placed in

the chair the second time pulse beats were very distinct.

Warden Stout's statements are corroborated by Dr.

Conant Sawyer, the prison physician, and Drs. M. P. Con-

way, Philip Conboy and Francis K. O'Brien of Auburn.

Dr. Sawyer, according to the press report, declares that at

the Johnson autopsy some one jokingly suggested that the

time and place were good for a test of Gibbons' apparatus,

but the Syracusan said that he was satisfied that the electro-

cution was a success.

Executions Under the New York Law.

An interesting and highly sensational interview with Dr.

Peter J.
Gibbons of Syracuse has been published in the

Rochester Democrat and Chronicle, in which the physician

made two important statements regarding the execution of

murderers under the present law which will doubtless lead

to an investigation.

I was in Auburn prison when they killed the negro John -

-son. This is a chapter which has been kept secret long

enough. After the current had been applied to Johnson I

. was allowed to apply the simple means of artificial respira-

tion and did so, IL was not very long before Johnson gave

a gasp and showed unmistakable evidence of returning con-

sciousness. The warden intervened and prevented the

further prosecution of the attempt, and of course the symp-

toms of returning life ceased. A little later they performed

the autopsy on Johnson._ It was agreed among those pres-

ent that the facts should remain one of the secrets of the

death chamber. They might as well be known now, and

there they are.

About two months before Johnson was killed they ex-

perimented on another negro named Taylor. You will re-

member that in Taylor's case it was announced that the

armature of the dynamo burned out and that it was neces-

sary to obtain current from the city lighting plant to com-

plete the operation. Such was not the case. The armature

burned out, to be sure, after the current had been applied

fully, but when they applied the current the second time,

fifty-three minutes later, they applied it to a dead man.

Economies in Small Central Stations.

By W. M. Stine.

Invariably this subject, in one phase or other, appears

regularly on the programme of each electric light conven-

FIG. 3. extension of THE SCEAUX RAILWAY.—ELEC-

TRIC VENTILATING FAN AT THE LUXEMBOURG STATION.

tion. Though of such persistent reappearance, it is always

discussed with unabated interest. From the very nature of

the case, this condition must continue to obtain, for broad-

ened experience will but indicate new economies.

The present. article seeks to deal with some phases of the

question, which have either been wholly ignored thus far,

or only casually alluded to in conventions, on account of the

personal nature of the discussion.

The small central stations throughout th; country have

proved to be often unsuccessful commercial ventures. Large

stations have shown better results. One potent reason for

this state of affairs is that less intelligence has been exer-

cised in the installation and operation of the small plants.

Having made such a serious charge, it is incumbent to show

substantial arguments to support such a conclusion.

The Installation.—Many small plants have been installed

contrary to some of the well established principles of good

engineering. They contain more or less that is radically

wrong. It is not the purpose of this article to go into de-

tail at this point and show the losses resulting from poor

adaptation of the plant to the needs of the town, to mis-

takes in the steam plant, the generating apparatus or the

transmission. All such details have been frequently ex-

pounded. The exasperating result is that the plant does

not pay. , Where shall the blame be attached? The pro-

jectors of the plant knew almost nothing of electricity.

They went to neighboring towns, where plants already ex-

isted, and were instructed by those knowing little more than

themselves. Then negotiations were begun with agents

representing various equipment and electrical manufacturing

companies, with representatives of boiler and engine

makers. All this is in keeping with usual transactions, but

it is to be noted that engineering detads have been entrusted

to this class of persons. After more or less severe compe-

tition, and often a great deal of "junketing," the contract

was finally let. It matters little whether it was given to the

lowest bidder or not. The persons receiving it were incom-

petent to plan a thoroughly economical plant, and too greatly

bound to their particular company interests to install a plant

on the basis of the best possible practice and to adjust it

carefully to the needs of the community. However suc-

cessful agents may be froni the commercial standpoint, as a

rule they are neither competent nor trustworthy for advis-

ing engineers. Little more can be said in favor of the ex-

perts the various companies send out. They are men of too

limited training and of but little experience outside of their

own line of apparatus. Agents and often experts as well

are more prized by their companies for commercial ability

than thorough engineering experience. They are severely

"practical" men.

No large plant is so installed. This is given into the

hands of one or more competent electrical engineers, men
who combine experience with more or less knowledge of

the principles governing such work. Whether the plant

be large or small, it should be planned by a competent en-

gineer, who should be selected on account "of his ability,

and cheerfully paid a reasonable sum for his services. The
economies in the installation alone are usually sufficient to

more than pay the electrical engineer's services, not to

mention the resulting economies of operation.

These remarks apply now, (perhaps, more forcibly to

enlargements of existing plants than to the installation of

new ones, for the reason that there is more of the former

than the Itftter taking place. It is certainly not only good
business policy but common sense procedure, to have the

enlargement planned by a competent engineer.

Operation.—Some few plants make no money because

they pay interest on watered stock; more make none be-

cause they pay salaries on watered brain activity^ The best

argument that can be here advanced is to state an actual

case. The name of the town and its location shall be

blank, but the case has an actual existence. The plant is

exclusively an arc light station, having two dynamos fur-

nishing about 70 arcs. The dynamos are belted to a 70
horse power engine. The boiler plant contains one 80 horse

power unit. More than half the lamps are used for street

ligbting; the remainder are commercial. The plant is run

until midnight only. The interest-bearing capitalization is

$20,000. The employes are a superintendent and secretary,

an electrician and a trimmer; these receive salaries of $1,200

$700 and $300 respectively. Waiving the question of in-

terest on watered stock, this plant would yield a handsome
revenue if the salary paid the superintendent (?) went into

the dividends instead of the pocket of the individual.

In this case a salary of $r,ooo to $1,200 would secure the

services of a competent electrician. Such a one would in-

stitute economies from the coal pile to the lamp carbons,

and these would doubtless amount to several hundred dol-

lars. The electrician, after taking into account the time of

running and repair of the plant, would still have sufficient

left to perform all the duties of superintendent and general

manager. Such a readjustment would not only insure

economy in operating expenses and better care of the ma-

chinery, but would add $700 salary savings to the dividends.

It is all well enough to attempt to economize at the coal pile

and elsewhere in operating, but such savings are of but lit-

tle effect in increased dividends when the plant is burdened

with cheap labor and useless salaries. By the time the divi-

FIG. 4. EXTENSION OF THE SCEAUX RAILWAY.—ELEC-
TRIC ELEVATOR APPARATUS.

dends have "lipped'' imaginary services, they are too de-

pleted to pay respects to the interest on the stock.

However important it is that a plant should be installed

by a competent electrical engiieer, it is no less important

that it be operated by an intelligent and capable electrician.

It does not pay to employ a mere engine runner or dynamo

tender. The salaries at present paid to electricians by cen-

tral stations are much too low. They are discouraging ex-

cellent men from entering the field, and offer no inducement

to those so engaged to master these subjecls. The business

of electric lighting is falling into bad repute in many places,

and we believe these causes are some of the most potent in

bringingabout this deplorable result.

A new company is to build an electric railway to connec t

South Freeport and Cedarville, 111.
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to be conveyed by this word. This is a very important

decision, and if upheld by the United Spates Circuit Court

of Appeals, seems to open up the field for free competition

in double-carbon lamps. The complainant company has

si.\ months in which to file its appeal.
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.\RBITRATloN Can be had in Illinois hereafter if the

Senate concur and Governor .'\ltgeld approve the bill just

passed in the lower house by an almost unanimous vote. It

provides for a state board of three persons who can arbitrate

any difference between an employer and his employes num-

bering 25 or more, but if the parties to any controversy pre-

fer, they can leave the settlement of their dispute to a local

board to be selected by the parties themselves, which shall

have the same powers as the permanent one. It is to be

hoped that the Illinois law will be productive of more good

than that which has been on the statute books of New "i'ork

state for several years.
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electric motor. The current will enter the motor from the

upper cable, and pass out through the lower one, A motor-

man will operate the traveller in the same manner as an

electric car. The traveller will tow the canal boats. This,

in brief, is an outline of the plan of the proposed experi-

ments, and it is believed that it possesses many advantages

over the original system given a trial some time ago near

Rochester. It is to be expected that many changes will be

necessary and that it will be soiie time before the scheme

will be commercially successful, but there seems to be no

reason why electric propulsion of canal boats cannot be made
thoroughly practicable and economical.

An effort is being made to have a Cook county grand jury

make a thorough investigation of the accidents on Chicago

street railroads, resulting in death or serious injury to

pedestrians or passengers. It is probable that a fairly con-

ducted examination of this kind wuuld disclose the fact

that a majority of the accidents are due to the negligence

of the victims. It is to be expected that carelessness or

recklessness on the part of employes may in some ca-^es be

found to be the cause of the accidents, and prompt punish-

ment should be meted out to these offenders. The chief

trouble with investigations of this kind is that those having

them in hand seem to consider it their duty to return a

sensational report.

One of the pipers read and discassed at the Chicago con-

vention of the Northw.^stern Electrical association was by

T S Stephens and had for its subject "Central Station

Economies." The paper and discussion are presented on

another page in this issue and ihey will doubtless receive

consideration from practical central station men. The sub-

ject is one that cannot be too carefully considered. Prof.

Sline of the Armour Institute presents some valuable ideas

in his article on the same subject, which will be found else-

\^here in this isi-ue. It is a topic in which stockholders and

managers are equally interested and it is of vital importance

to all. -==^=^=^
Bv the decision of Judge Showalter in the actions

brought by the Brush Electric company against the West-

ern Electric company, reported in full in this issue, it is

held that it is possible lo construct a double-carbon arc

lamp without infringing the famous patent granted to

Charles F. Brush.
'

Specifically, the Scribner lamps-both

ihe old and the new types-are held to be so constructed,

as they "do not contain mechanism constructed to cause the

di^ simultaneous initial separations of the carbons." The

judge lays great stress upon the employment of the term

-dissimu'taneous" by Brush, and holds that, to mfringe, a

competing larrp must be provided with a carbon-separating

mechanism operated in accordance with ihe idea intended

Manv sensational reports have been circulated in con-

nection with the electrical execution of murderers in New

York, but by far the most astounding statement published

is that furnished in an interview with Dr. P. J. Gibbons of

Syracuse in the Democrat and Chronich of Rochester.

Two of these statements require investigation. Theywillbe

found in another column, and as they contain very serious

charges the matter should be thoroughly investigated by

the Legislature. Tlie warden of the prison in whidi the

executions referred to by Dr. Gibbons took place denies the

accuracy of the Gibbons account, and he is supported in this

statement by other wirnesse-=. It is alleged, too, that Dr.

Gibbons is endeavoring to promote the sale of patents upon

his "system," ".nd has taken this mellood of advertising him-

self and his inventions—a very questionable proceeding, if

it be true. However, as Dr. Gibbons has made the charge,

he should be compelled to prove it or repudiate the inter-

view. At any rate the question should be considered by

competent scientific men and the dispute settled before any

more executions by this method are attempted.

According to the Chicago daily papers the mayor, con-

troller and chairman of the finance committee of the Common

Council have made contracts on behalf of the city with local

commercial lighting companies for furnishing lights at the

following figures, in each instance the contract being let to

the lowest bidder: People's Light lS; Power company, 12S

lights at $105 per light; People's Light, Power & Motor

company, 132 lights at $105 per light; Hyde Park company,

60 lights at ¥S4 per light; Mutual company, 43 lights at $82

per light. These figures should be carefully considered, as

they show that the streets of Chicago can be lighted far

more satisfactorily and at much less cost than under the

present arrangement, provided the city made contracts with

commerical Hghting companies. Of course in case long-time

contracts were made, more advantageous figures could be

obtained, but even with yearly contracts the cily could do

much better than under the present arrangement. The city

of Chicago pays an immense sum of money every year for

li^htino its streets, but the service is poor for the money ex-

pended, and visitors wonder that the second city of the

country, famed for its enterprise, should be so far behind in

this matter of street lighting.

It is promised that the e.xperiments in the application of

electricity to canal boats will be continued upon the Erie

canal this fall on an entirely different line from that origi-

nally contemplated. An experimental line, four miles in

length, will be built at once. Along each bank of the canal

it is proposed lo erect a pole line, the poleslo be of hollow

steel and set in cement, extending 16 feet above the ground

and outside of the towpath Upon the tors of the poles will

be placed a steel cable one and a half inches in diameter.

Fourteen inches below this cable will be a second cable one

inch in diameter. From the top cable will be suspended a

traveler or car, which operates on that cable. In the

traveler, or car, will be a shaft around which the lower cable

will make three turns, and this shaft will be operated by an

If the American Street Railway association desires a 4

really interesting topic for general discussion at its Montreal

meetiiig, it might take up the subject of the relation of street

railway companies toward municip: 1 ties, and the rights,,

privileges and obligations of both, with especial reference to-

the subject of compensation for franchises, rate of taxes and

licenses upon cars in operation. It may be assumed that a
vast majority of managers of street railway companies stilt

believein the policy of securing franchises from city councils-

without direct compensation to the city, preferring to exer-

cise such influence as they may be able to bring to bear upon

the aldermen to grant their petitions. At times this policy

proves very costly to the company, and in many cities it is-

said street railway corporations have found it necessary to-

contribute large sums of money toward securing the election

of certain men who were known to be favorable to their

interests. Of course no street railway company would ad-

mit ha\ing done anything of tins kind, but there is no doubt

that this and similar methods are employed to influence mu-
nicipal legislation. In cities where competition is sharp the

aggregate expenses of the companies are known to reach a

figure that can hardly be realized by the public. An illus-

tration of this is found in the statement attributed to an

officer of a Philadelphia company in connection with the con-

solidation of the Quaker City lines last week. Speaking of

the great items of economy to be brought about by the

combination, President J. J. Sutlivan of the Electric Traction

company said the saving would be great, and a People's line

director added this significant fact, according to the published

report: "It means there will no longer be a contest fur

control of city councils. This item, with other economies

along similar lines, that could not be efiected with our vigor-

ous competition, will mean a saving to the company of

$500,000 every year."

This announcement has been received with general sur-

prise, and many other cities are asking how much the street

railway corporations have to pay for privileges. A Denver
dispatch says: " The tramway company has a large ma-
joiity in this council and measures against that corpora-

tion are quietly pigeon-holed. It is impossible to ascertain

how much this isolated corporation expends. It is cur-

rently rumored in political circles that when the company
in 1S93 took a hand in the county campaign it expended

.$80,000. This year the fight p ilitically has been a joint

affair between the water company and the street railway

company, their issues being pooled, both corporations

agreeing on candidates before the conventions." Granting

that these statements of expendi:ures are greatly exagger-

ated, would it not be good business policy for street rail-

way companies to charge their methods of securing fran-

chises? Let ihem purchase thtse rights from rhe city and

have a definite understanding or contract explicitly stating

what is required of them. Such an arrangement would

possess the advantage of making the companies much more-

independent of the city counci's, and it is believed it would

also improve the financial standing of the corporation-;.

If any proof of this is wanting, reference may be made to

the pleaof Receiver Payne of the Milwaukee Street Railway

company, who charged that the interference of the alder-

men had m£de it impossible for the company to secure loans.

It may be that Mr. Payne only half stated the case. Certain

it is that no city in the country has given more encourage-

ment to local erterprises of this character than Milwaukee,.

and it is also true that many local cspitahsts have been

shamefully treated in the management, or rather mismanage-

ment, of this railway company. Mr. Payne and his associates

would have done much better had they conducted the Mil-

waukee Street Railway company strictly in accordance with

recognized business standards. Such failures as that of the

Milwaukee concern htve their advantages—they serve to im-

press the public with the necessity of a change. This ex-

perience should have a salutary effect upon other companies.

It should be remembered that every business enterprise must

pay in one way or another for every advantage it gains, and it

would appear that the best way to conduct the affairs of a

corporation of thiskind would be in an open, straightforward

manner. Buy franchises from the city; do not depend upon

the favor of aldermen. They w ill not give you anything of'

value for nothing.
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Central Station Economies.'
BV T. S. SlECHENs

My subject is so broad, covering as it does practically the

whole field of conversion of heat energ)- to mechanical, me-
chanical to electric energ)-, and the many sided question of

its economical distribution, rounding up with the neaily

always uncertain questions of really how much per com-
mercial unit of value the electricity has cost, and why it

has cost so much at the point of delivery to the consumer,

thai I can only touch lightly upon some few of the many
questions that are worthy of consideration.

To speak of location of an electric light or power plant

as belonging to central station economies will appear to

some as foreign to the subject, yet the installation of many
plants without di:e consideration given lo this matter of

proper location ha?, I believe, had as much to do with the

failure of many investments of this sort to furnish satis-

factory returns as many other matters that are usually

looked upon as of greater importance, and I believe each

year will bring with it some stronger practical argument in

support of this view.

\Ve have now to consider relative location of plant to

centers of distribution, pn xmiiy to water and fuel supply,

cost of property and possibilities of future combinations of

light and powei supply; u^e of exhaust steam for heating

in winter, and in southern sections the feasibility of com-
bining a refrigerating plant with the electric lighting or

power installation. In many cases a possible combination

of lactory power, either electrical or directly driven, has

been entirely overlooked. All of these have a proportion-

ate and determinable value. I have not undertaken 10

enumerate them relative to their value, from the fact that

different conditions due to dilTirent locaiions will vary the

relative value. I'his much I would advise: Do not slight

this question of location. It truly belongs to ihe eco-

nomical operation of your plant, and may often prove the

prime factor in .success or failure of an electrical venture.

Employ a reliable, experienced, practical engineer, and

employ him early— belore you decide where your plant

shall be located. liave him determine a value for the

governing conditions in your case, and acting on this in-

lormation you will at least have to your credit an advan-

tageous position.

I do not think I am far wrong in saying that in the in-

ception and installation of the majority of smaller- sized

electric light and jiower plants, the one item, usually of

minor importance, cost per square foot of land, has been

the controlling factor. 'I his for the same reason that ton

often holds good throughout in the practical handing of

the econoii.ies of a central station, the financial control

being in the hands of those who know 99 cents from a dol-

lar. And as electricity is an imponderable quantity, which

they believe, and which too often has, an uncertain value,

they jog along on the 99 cent basis fearful of their own
ignorance of thermodynamics, dynamic and electrical gener-

ation and distribution, frankly believing that all these are

uncertain, unknowable quantities, and that the dollar and

cents basis, pure and simple, is all-sufficient.

The plan and construction of a building to contan an

electric light or power plant should be governed by the

reasons already mentioned. In reference to location, ihe

ouestion of adaptability to increase of power, the question

of rates of insurance and possibility oi permanent, simple

construction, that is perfectly adapted to the work and

practically fireproof, have not always had due consideration.

This matter of a suitable building is of great importance.

There are too many fire-traps coveiing costly machinery;

hot and dirty electric light and power stations that consist

of an aggregation of pitih lOci, French n of and fiat roof

shacks whose number and date ff construction (an only be

guessed at by the different argles on the outside and the

color of the interior sheaihing. And another extreme,

though not so common, is the building of brick chimneys, in

themselves good, but in ihe cases in mind uiisuittd to con-

ditions, the greater proportion of a capita! upon which the

business in view would pay interest being sunk in the>e

permanent investments lo the exclusitn of purchase of

economical machinery and intellig« nl service. Hoth of

these exiremes are ti o well l^nown lo requiie further illus-

tration.

For a growingdislrict, build with a view to future enhrge-

ment. Don't build a fire-trap; the difference in insurance

will pay the interest on a properly designed, fireproof build-

ing, even for a small station. Don't forget that electrical

machinery, like a great many other things, unnecessary to

mention, will keep best in a dry, cool place, and that such

a place mtans a saving of dollars in proportion of power re-

quired to collection for service rendered.

The choice of suitable steam power machinery, or provi-

sion for the first transformation in the series between the

coal pile and the lamp or pov\ er at the other end of the line,

is in importance proportionate to cost of fuel, and jet what

may be the very best engine and boiler and detailed arrange-

ment of steam power for an ordinary manufacturing plant

is not alwavs best for an electric light and power station in

the same locality and with the same cost for fuel. A sim-

plicity of detail, proponion i f parts and permanency t f con-

struction that will give continuous reliable service is pre-

eminently necessary to obtain pati^factory results.

With the really small difference in cost per hor^e power
between suitable boiler capacity at a sa'e working pressure

of 140 pounds, with compound engines, and the ordinary

working pressure of So to 100 pounds, used in the smaller

plants with single cylinder engines, the cost of coal would

usually have to be less than one dollar per ton where it

would not pay to use the compound engine and higher

steam pressure. In deciding upon boilers and engines, too

much dependence should not be placed in the usual guaran-

tees of efficiency. Such guarantees are useless unless some
prearranged plan be provided to determine their fulfillment,

and better still, some penalty and premium proportional to

the value of difference in economy. Such a plan, however,

is usually impracticable, t.nd the question can be best decidt d

only by a thorough knowledge of the requirements of the

I Read before; the Northwesiern Electrical association, Chicago,
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case and the many styles of boilers and engines that are of-
fered, and good judgment governed by practical experience.
Vou cannot get the best or mostsuitableengine and boiler,

pump or healer by considering proposals from all comers
and purchasing at the lowest price, and rn the other hand
there arc both boilers and engines on the market at the pres-
ent time obtaining a large share of patronage, the commer-
cial success of which are due mostly to the ignorance of the
puichaser regarding these matters. In the installation of
your plant keep the main issue, the most light and power
attainable for the least cost, clearly in view. There are
more stations running at the present time that are losing
more money from improper proportion of parts, design of
steam connections, unnecessary shafting, bearings and belt-
ing friction and preventable electrical los-es than all the
money that can beshown on the credit side.

The relative efficiency of the different designs of electrical
machinery and adaptability to any particular service is

mainly a quesiion of local conditions. The varying range
of efficiency as comi)ared with the steam power end of the
plant is small, and while the direct-connected dynamo and
engine will always make the best mechanical construction, I

am not convinced that saving due to this method of driving
will always pay interest on the actual difference in cost.

Further discussion of this and the question of direct and
alternating current perhaps had better be left to the repre-
sentatives of the different companies who manufacture these
different classes of machines. They are alwa\s able to de-
cide on this important matter, and it is not very hard usu-
ally to predict which way each will advise.

Even though all other details of installation and manage-
ment of a central station be about right, the one item of dis-

tribution may, and has, I believe, proved a stumbling block
to success in some instances. Careless proportion of wire
to service required, bad joints and poor insulation are ene-
mies of economy that may be found in loo many plants at
ihe present time. I have m mind several instancts tliat

have come within my experience lately that I trust may act
as warning lights to others. Within a week's time, the
weather being rainy and windy, while visiting a central sta-

tion lurnishing hundreds of arc lights, I saw complete cir-

cuits cutout on account of grounds three different time=,
and four '<t fiv men turned out in the rain to trace the cir-

cuit and find the ground, and in each case after hours of
search it wa^ found on the roof of some building, the last

time wiihin 100 feet of the station. The wiring had been
done, shall 1 say, in an economical (?) way.

I have in mind two electric railv ay p'ant=, one in the
eas-ern and one in the western section of ihe United Slates.

The managers of both were taking especial pains to see that
the voltage at powir ^tation should n<it go above 500 as
marked on the j;eneraiors. Five-huni'red volinieters were
in u-^e, and I know for a lact that the average w orking volt-

age at the motors varieo fr<mi4oo 10450. \'ou can draw your
own conclu-iors. Within the year {on a small alternating
plant instalhd by one of ihe leading conqianies) I have had
taken out 15 conveners, ranging from fi\e to 15 lights, all

within a distance of n't over 400 feet, an aggregate of 130
lights capacity. A single 75 light converter now furnishes the
same service at a larg- saving in both first cost and loss of
current. Propf r regard for all of the matters so far men-
tioned w il! not bring lull niea-ure of success without the assist-

ance and service of I rail y, reliable and industrious help. I have
heard a friend of mine, pre-ident of one of the large lighting

compani s, remark thai his superintendent's head was not
the right ^hape. I am not sure that he should blame the

superiniendeit ft r this. Really good men cannot be retained

for the wagts that every Tom, Uick or Harry that comes
along may lie willing lo work for, and a good man can us-

ually save his salary if given a fair opportuniiiy. Don't
make machines out of your men. The intere-ts are too varied

for this to prove succes-ful. Put some responsibiliiy on
them. Make them feci an interest in the resulis, and better

still, if you have a proper system of operating ) our business,

you can prt-vide for a premium plan of operation that will

actually give the men an interest and at the same time tend
greatly to your own b.^ncfit in the ec 'Uomical operation of

your station.

A thorough systematic method of records of service, in-

cluding boiler-, engines, dynamos anj circuit losses, with

properly tabulated mon:hIy deductions or averages, along
with a suitably classified system of accounts, will, 1 be-

lieve, do more to get things moving in the right direction

than anything else.

The all-too-coininon way of bunching the expenditures

and simply tr)ing to keep them wiihin the available amount
received from collections may save book-keeping, but I be-

lieve it wastes an opportunity that might be made available

to save some money, and at the same time provide a means
of comparison if son: e standard sy>tem were used whereby
better average results might be obtained.

On the mechanical or operating side, such records of fuel,

steam pressure, horse power, electrical output of stations

and current furnished to con'^umers, could be simply and
easily kept, and, properly tabulated, would be of great

value. Would it not be a move in the right direction for

this association to take the initiative in this matter and for-

mulate some system of record that can be easily kept and

used for mutual improvement? I can understand that some
will object to the bookkeeping end of their business being

interft red with, but I can see no reason why some system-

atic record of at least the proportion and value of fuel used

to electrical output of station, and proportion of station

output to Ihat furnished to consumers, should not be made
for mutual benefit. With a record for one year of these

items alone from the stations here represented, a foundation

would be laid that I feel confident would be built upon,

and the data so obtained would certainly be of great value

to this association and to the different central stations by

providing a reliable working basis for improvements tend-

ing to the more economical production of electric light and

power.
DisCUSSlO.M.

Pliny Norcross: I would like to ask this quesiion:

In fitting up a plant, is it more economical to put in two

small engines than one large one? What would you advise

about that? I don't knw Vnuch about a steam engine, but
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I may have occasion to in tlie near future, and I want to f^et

all the informaiion I can. Is it better to put in a pretty
good s-zed bank of boilers and then use the steam for one
engine or two engines?

.Mr. Stephens: My idea in putting in a small growing
plant w ould be one engine, and later on to use the tw^o en-
gines. I have found in my experience that a plant will
grow so quickly, if it grows at all, that one engine, if put
in just large enough at first, will shortly become too small,
so that the second engne to provide for an emergency is

soon necessary for regular operation of the plant; while, if

the load first dettrmined on were divided betw-een two en-
gines, you would later on have two sinall engines to throw
away. If the right sort of engine is put in, it will run for
a long time without trouble from shut downs. I have
known engines to run electric light plants four or five years
without any stopping on account of trouble from engines.
Mr. iNoRCROSs: I was thinking of the marked varia-

tion in load at Christmas time and at the Fourth of July,
and how best to util'zi the same apparatus.
Mr. Stephens: I would say it would be more suitab'e

to use the compound engine, wiiich has a larger range of
power, than a single cylinder engine. \'ou could carry 140
pounds on the boder at Christmas, or when the load was
heavy, and then have in the main steam pipe leading from
your boilers lo the engine a reducing valve which could be
adjusted by the engineer, so the engine would be working un-
der the most economical conditions with a lower pressure.
That is one main advantage in higher pressure for a com-
pound engine plant of that sort, and will givg a large range
of power economically.

A. V. AUBO rr: The statement is made that, excepting
in locations where ihe cost of coal is less than $f per
ton, it would probably be better to use the compound en-
gine. I think compound engines at the present time are
perhaps going out <'f fashion to some extent. A compound
engine worked at high steam pressure is by tar the most
economical form of engine, providing the load factor is such
as would cause the engine to work most economically. But
in many of our electriclight plants the load factors are such
that the engine works for a number of hours each day at a
ruinous loss. I have a case particularly in mind. An elec-

tric railroad was installed in one of our western towns, the
company purchasing a Fraser & Chalmers compound engine
—a beautiful piece of machinery. It was set up and worked
admirably, and at the end of the year they found the cost of
power delivered on the engine shaft was in ihe neighbor-
hood of $100 per horse power per annum. They held a
po>t-mortem examination and found that the engine, which
was operated 15 hours daily, was spending 40 per cent, of

the output of the engine in pumping the atmosphere. That
is to say, the low pressure cylinder was exhausting below
the atmosphere, and being a high-pre-sure engine, as there

was no water available for condensation, coal was being
consumed all the time to drive the low-pressure cylinder

against the air. I am not stating this as an argument
against the compound engine, for I am a thorough believer

in them, because I have installed a great many. A com-
pound engine which is run condensing is more economical
than one non-condensing. But with the condensing com-
pound tngine, the load factor mu-t be such as to require

nearly all the power of the engine the most of the time, ( r

the engine will not vvork economically, and it would be bet-

ter to install the simple engine. In the case cited it would
have paid the railroad company better to cut their cylinders

in two and S-ipply full boiler return to each cylinder, rather

than to txhaust from one cylinder into the other.

Mr. Stephens: I have met just such instances as tlie

last speaker has outlined, but I still think if the matter

were followed up, and a compound engine properly de-

signed and installed, with the mmimum economical point of

cut-off so arranged as to make the requirements of )ighte-t

load, with alow steam jressure, that the possiliilities of the

compourd engine to meet the requirements of a larger load
by i;s greater r?nge of power due to range of cut-off and
increased steam pressure, will fully meet the requirements

of any usual v rying change of load that two single-cylinder

engines would be capable of taking care of, and the com-

p und would do the work more economicallv. The troub'e

has been in such cases as i\Ir. Abbott speaks of, that the

engine has not been properly proportioned to llie load, or

varying conditions of the speed and steam possible have nt t

been properly taken advantage of.

John Schuette; The only experience I have had is with

the Corliss condensing engine. I undei stand there are some
engines arranged so that you can tlirow off the low-pressure

cylinder and run the high-pressure only by adding another
cylinder. I would cjuestion the statement as to the doubling

of power, as given by Mr. Norcross, who says when they

want large power at Christmas time- the y use two cylinders,

throwing off one and working economically by simple

condensing during time of light load. Can you do that?

Mr. AubotT: Answering the inquiry ofthe last speaker,

perhiit me to draw from my experience a little. One rail-

way was installed under these circumstances: A Fraser &
Chalmers cross compound engine was installed. I would
not be absolutely certain as to the dimensions, but my recol-

lection is that the cylinders were 24 I1y.36.by 36 inchsiroke

in the engine and were arranged so that either side of the

engine could be worked independently of the other side, as

a simple engine, or the two cylinders coupled and the

engine operated as a compound engine. The hope in this

installation was that when the plant was first set in opera-

tion the small cylinder could be operated as a single engine

only, condensing, for there was plenty of water. Then as

the load increased the other side of the engine could be put

on and the plant operated as a compound engine, and in the

event of the failure of either cylinder, the other side could

be operated as a duplicate part of the plant. On the wdiole

the results were very satisfactory. Of course it may be

readily understood that inside of a year the plant grew to

such an extent that a duplicate engine was rendered essen-

tial anyway. But this served as an expedient in the opera-

tion of the plan the first year, so that during the hours

when we had a light load we operated as a simple engine

and during the hours of heavy load as a compound engine.

P. H. Korst: In regard lo the suggestions for formu-
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lating a method of keeping a count to be used by the dif-

ferent stations showing the cost of the various parts of

operation and adoption of some report wliich will not be

luo compJicated, 1 would Hke to say: We came here to get

as much good as we can, and if we all keep notes, when we
conle together we can compare them and find out where ihe

leaks are and try to stop them. Of course we can get a

great deal of good in that way. A great many of us do not

make reports nor know how to make them out. If we can

formulate serviceable reports and find out where we are

short and the reason why, I would like to see some action

taken upon that point.

The Chairman: The matter is before the convention

and the members can think it over and if they see fit, take

some action upon it. I would like to ask some of the

managers and operators to give their experience in starting

on a small scale, where they had to keep on increasing.

Mr. Norcross: Perhaps if the bookkeeper was honest

he could show where the lost money went to. When our

bookkeeper makes his report, we know it is right, but when
we started in we were a little afraid of it. What we want

is to get the experience of those who can give it. That is

why I asked the question abojt the advisability of using t.;vo

small engines or one large engine. There are only a few

hours out of 24 when the large load is needed; thus I would

like to get the experience of those who have been through

that part of it. and learn whether it is better to have two

engines to begin with, both of moderate s'ze, or to have one

large one. In other words, whether a large engine operated

for a few houts each day to fill a large demand is more
economical than one small engine driven a large number of

hours, and then both engines for two hours. A month from

now we start to run at four o'clock ancf run all the lights

we have until nine or ten in a town of 10,000 to 14,000

people. From ten or eleven at night until three in the

afternoon you use hardly any current, yet in some house a

person wants to go down and get some vegetables for

dinner and wants a light. Here we should have a small

-engine to take care of the light load, supplemented by a

large engine to fill in a few hours. I would rather have the

anticipation than to have the report of the bookkeeper

afterward, for they are always asking the stockholders to

put up something. You cannot open un an electrical journal

but it advises us of new situations. We want to get all the

experience we can.

John R. Markle: I have had some experience in

"wrestling with this problem of proportional engines and

other things, and it resolves itself in my mind to this: We
should put in proportional engines; that is to say, in pro-

portion to our capacity and having regard to the population

of the place in which we are about to embark in business.

This should be determined the first thing for various reasons.

First, that the losses occurring in operating an electric light

plant are not confined alone to the engine, but are dis-

tributed over boiler, engine and dynamo. None of these

will work efficiently with a light or partial load. Now if

you put in a large engine for a small population, it is mani-

fest that you cannot have a good load factor. Here is where

the weal or woe of the business hinges—your load factor.

If you put in a boiler, engine and dynamo they should all be

of light capacity and proportionate to the population of the

place in which you work. You will then begin your work
on a good load factor; that is, you should have about 66 per

cent, of a load on that unit, which you will need to get a

good result from the steam engine and boiler. When you

have got that unit loaded, thro\vn in your second unit. \ ou

throw them out in the same manner. It ought to be mani-

fest to anyone here that that is the only way you can get a

good load factor, working direct- It is my experience that

that is the w^holc problem—to iiitelltgently determine what

the capacity of your units wants to be to fit your population,

to get it right.

W. B. Caspar: I am not a member of this association,

and I do not know but I am out of order, but would like

to make some suggestions. I represent the Consolidated

Car Heating company. While you are dwelling upon this

subject of generating current, I would like to say that if I

did not meet with so many objections to the high prices

for producing power for heating houses, I could increase the

sale of electro-heating apparatus. I am just this morning in

receipt of a letter from a gentleman in Indianapolis, who is

considering the advisability of healing some of the rooms in

his residence by electricity. Electric heating has come to

stay, as far as street cars are concerned, and we are making
nice progress in heating residences. While, of course, it

may be considered more of a luxury in residences, most

people who can afford that luxury are willing to pay a little

more for power than they would in heating street cars.

The difficulty has been the excessive charge for current from
the lighting or power stations. If the gentlemen present

would take this matter up and decide on what they could

afford to produce power for, with perhaps 10 per cent, of

profit, it would give me some basis for calculating the cost

of current to people who desire to heat their residences with

electric heaters. I merely offer this as a suggestion.

F. A. CoPELAND: I will give you a little experience in

starting a plant. In 1SS7, Mr. Leonard (I presume you all

know him) came to La Crosse, and laid the thing out so

flatteringly that we started in. In looking the town over

.we calculated that we could get about 2,000 lights. But it

occurred to me that it was a great deal easier to get a little

more money on the start than it was to keep calling for

assessments. I put in a plant of a capacity of 2,000 amperes

to start with, with three boilers and two 150 horse power
high speed tngines. The second year I put in a 75 horse

power engine, with dynamos, as I found my load during the

day was pretty light. As a consequence, we have 12,000

lights attached and have not made a single increase to our

station. I am putting in now a power of 75 kilowatts di-

rect-connected, more for the purpose of having duplicate

machinery than the amount required. My total capacity

now in amperes is 2,000, 1,000 on the side. We have run
during our fair, for the last four years, 2,Soo amperes on
those machines for four hours each evening for a week, and
haven't made a skip; but it was taking lots of chances.

With this addition I will have an additional 6oo which will

make me 3,200 amperes without increasing boiler capacity.

In 1S91 I put in a condenser and saved 25 to 30 per cent.

of my fuel. Now I am putting in a high-speed compound
engine. My advice would be in starting a plant that one
had bet er shut his eyes and build it 10 years ahead. He is

not going to put in a small plant if he thinks he is not going
to increase it. There is no object in it. But he should
shut his eyes, look to the increase, and build to that.

The Chairman: What would you advisewhere you have
already started your plant, and must increase? How would
you do it? Throw out the small engine?
Mr. Copeland: No, sir; I would just add on. I believe

in small units.

A Member; You believe in two or three small engines in-

stead of one large one?"

Mr. Copeland: I do. The way I am fixed now I have
got a 75 horse power engine, the full capacity of which is

200 amperes. [ can run it down to 100. When I get more
than 200, 1 switch in the engine which has a capacity of 400,
and when I get above 400 I cut in my little engine, which
allows me to run to 600.

A Me:mber: In other words, buy a ten-acre lot for your
boilers.

Mr. Copeland: By putting in plenty of boiler capacity
you will not u>e your boilers hard; you will give them a
rest. All kinds of machinery, boilers as well as anything
else, must have a chance to rest. So I do not think there is

any economy in putting in iiist what you need to use.

Mr. Markle: If I understand Mr. Copeland aright, his

idea is to make a large investment for 10 years ahead.
Mr. Copeland: No; I do not.

Mr. Markle: That is the trouble with storage batteries.

They require so much money; you have to pay so much to

get a small capacity. If I understand Mr. Copeland, he
would make a very large investment for the purpose of an-
ticipating future business. That while he had a chance to

get any, he would get all he could and tie it all up. It

seems to me that is rather hard for the stockholder.^.. That,
Mr. President, has been orie of the handicaps to this busi-

ness. It has been one of our chief troubles. We have got
the investors scared. There are few people who have any
use for this business because of its unprofitableness. Invest-
ments have been made without proper engineering. You
should properly provide time to install an eleccric light

plant. It wou'd be a simple problem to begin in a small
town with a three unit establishment, with, say, a 50 horse
power boiler, 50 horse power engine and 50 horse power
dynamo. A population of 100,000 would certainly show a
proportionately larger unit that could be employed and have
no dead capital. The increase of an unnecessary investment
is as hard a handicap as anything you can put on a business.

Unless you can make a good showing with an electric light

plant in a ciiy, you cannot interest further capital.

Mr. Korst: I would like to say that we have two Corliss
engines running condensing. We start one up and run it

until the load commences to come on, and then start the
other. When our full load is on we carry a steam pressure
to the maxinrium point. When the load goes down we let

steam go down, so that our engine is always working at a
good point of cut-of^". At 12 o'clock, when some of our
lights are off and a good deal of our commercial load, we
drop one engine entirely, and run one through till morning
with low steam pressure, and we get quite good results.

Our average result is 11 to 12 pounds for a kilowatt. The
coal we bum is screenings, which costs 40 cents a ton at the

mines.
Mr. Markle: I would like to call the attention of mem-

bers to the point of having a small unit. We will say the
large unit fails during the hour of maximum load; your
whole station is broken down; you cannot carry with the
other two. There is the fault there; otherwise, with pro-
portioning it would be all right. With the proper propor-
tion and making your units more uniform in capacity, you
are riot so affected. The loss of one small unit, of one unit

of a class to which I refer, could be suffered and not lose

the business, that is, not break down.
Mr. Copeland: That is just the point I would like to

get at; in regard to the breaking down. We know that

the gas folks do not break down; they always give light.

But if an electric light plant stops for five minutes, then
there is a howl. You can better aflbrd to put in that extra

money and have duplicate machinery so you can have
light all the time, than to run the chance of the kicks you
will get and customers you will lose. I would say in regard

to our plant that we have run it nearly eight years. We
have failed to give light twice. Ctnce the superintendent
had a bull pup running around the station. He got in be-
tween the flywheel and belt. Of course, we never saw any-
thing of the pup or belt either afterward. We had an-
other unit and could cliange over in three or four minutes.
Another time I gave a contract to a fellow to line up our
boilers and he was to have them done by Saturday night,

and we used one boiler 'during the week. As luck would
have it, this Saturday night something got under one of the
valves in the condenser. I could carrry my load with one
boiler on condensing, but with high pressure I could not do
it. And; of course, the condenser being shut down, we
had to change to high pressure and open the condenser and
take that out; and before we got it out the steam had run
down so low in the single boiler that we were obliged to

stop, and we stopped just seven minutes.

A Member: I would ask what kind of a boiler you had?
Mr. Copeland: A straight tubular boiler 66 by iS

inches.

Ch.^s. E. Gregory: In speaking of a small beginning, I

have an experience in mind that occurred to me in a suburb.

In 1SS9 we had a franchise in Hyde Park. We were
anxious to protect that and thought we would put in a
little plant, large enough to hold that franchise, to show we
were doing some work. In February, 1SS9, we started up
with 17 lamps. We had an old 60 horse power engine,

tubular boiler, and another 50 horse power boiler in re-

serve, and in two years we counted 1,056 arc lamps rented

to conmiercial users. We commenced the operation of

that station in that way, and increased from 17 lamps
to 1,056. Perhaps it is a little less now since the hard
times, but I have sold out. We threw away the first steam
plant and put in boilers of 900 horse power, with oil for

fuel, and we had two compound condensing engines and
one Mcintosh & Seymour 150 horse power single cylinder.

We used the condensing engines until the load became so
great we were compelled to put in the other engines. And
our fuel saving by that means was 40 per cent, over a
similar experien e'l-liad had in a 300 light station before
that. We had the advice of a competent eleciricial en-
gineer in building the new station. I think it would be
good advice to say to those contemplating the building ot a
station, to give a few hundred dollars to a man who makes
a business of advising how 10 install a station.

Mr. Copeland: Another point in favor of starting
good sized and putting your building up large enough to
contain your machinery, is that you have not got to make
additions. If you start small you perhaps would not think
of putting a 50 horse power engine and dynamo in a build-
ing where you could put in a 200. But it does not cost
much more to put up a large building than a small one. I

have put in my fourth engine and have room for three
more. Yet the building did not cost much more than it

would for a small engine. And you cannot put up decent
looking shop with nothing but additions.

Trolley Car Accidents in Chicago.
Since the exten-^ive introduction of the overhead trolley

street railway system in Chicago there has been a number of

accidents, and the Chicago Ti-ihuiie asserts that the present

grand jury is investigating the subject. One of the grand
jurors is reported to have made this statement:

In New York state grand juries have been investigating
railway ofificials with a view of indicting them for murder*
and that is what we propose to do. \Ve have information
that the companies have killed more people than the public
imagines, and in many cases the real facts have been sup-
pressed by claim agents. In many cases, too, we are in- •

formed, claim agents have bought oft" witnesses to prevent
persons who had claims for injuries from collectinganything.
and we will investigate that branch of the subject. We wH!
send for the books of the cfftapanies to see what sums have
been paid out in connection with accidents and for what pur-
pose.

An officer of the North Chicago Street Railroad company
is credited with this comment:

Modern civilization demands rapid transit, which neces-
sarily is more or less dangerous. 1 he tendency is to secure
the safest. Actual experience proves the trolley is the safe
est and best system ever devised. It is safer than the cable
because the speed can be regulated and because the motive
power is under the control of two persons instead of one.
It is as easy for the conductor on a trolley car to stop the
car as it is for the motorman. We have run our cars on
North Clark and Water streets, where every morning ther-
isajain of all sorts of wagons, for months without a mishap
of any kind.

Frank L. Fuller, superintendent of the West Chicaf^o

Street Railroad company, said he was surprised to think

there is to bean investigation. He said:

I see no cause for anything of the kind. There certainly
have been no accidents on our lines to cause such as investi-
gation, and particularly not on our electric lines. We have
had since they started few accidents and but nne fatality.

This was due to the intoxicated condition of the man who
was killed, and was entirely unavoidable. We have fewer
accidents on our electric lines than on the cable lines, yet
the former run as fast as the cables. I think the investiga-
tion of the electric lines of the city will fail to bring forth
anything which will justify an indictment, and the grand
jury will have its trouble for nothing. We never run any
of our cars faster than the cily ordinance provides, and
have nothing to fear from the investigation.

Suburban Electric Lines at Chicago,
General Manager Ainshe of the Chicago & Northern

Pacific railroad says that electric power will be used for all

the Chicago suburban trains of that extensive system. The
change will be made within four months. It is said that a

large power plant will be erected at the Grand Central

station at Harrison street and Fifth avenue.

Another electric railway improvement in sight is the con-

struction of a trolley system along the line of the Chicago,

Burlington & Quincy road. The franchise provides for

several lines, aggregating about 12 miles in length. They
are to be constructed on the follow^ing streets:

On Harrison, from Forty-fourth to the west line of
Cicero.

On Robinson, from Lake to Twenty-fifth.

On Twenty-second, from the city limits to the west line

of Cicero.

On Riverside boulevard, from Twenty-second to the east
line of Riverside.

On Hiawatha from Twenty-second to Thirty-ninth.

Branch lines will run to the cemeteries in the territory

covered by the system. Connections will also be made with

several of the older systems. The Lake Street "L" will be
tapped at Robinson avenue, the connecting line passing

through the property of the Grant Locomotive Works.
The Metropolitan "L" will be reached at Harrison street

and the cily limits and at Twenty-second street when the

southwest branch of the road is opened. A connection will

be made with the Chicago & Northwestern railroad at Lin-

den Park. The men backing the enterprise say the line

will be extended to Lyons, though the franchise does not

show that. The franchise requires that the new system -

shall be completed within two years and put in operation

the penalty being a forfeiture of the grant.
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Inverted Arc Lamps for Cotton Mills.

Much interest has been aroused by the new method of

lighting milh and shops which has been in successful use

for some time in a mill in Pawtucket, K. I.

In reply to an inquir>-, D. L. Goflf of Pawtucket has

written a letter, which was read before the New England

Cotton Manufacturers" association this spring. He says:

We have had 42 inverted arcs in use during the past

winter and before next wmier intend to equip our entire

works. We find that the cost of installing 100 incandes-

cent lights, or their equivalent illumination in arc lamps,

is about the same mth the present low price for arc lamps.

The cost of maintainiog the arc lamps at the present price

of carbons and including interest is about the same as re-

newals on the incandescent plant. In favor of the arc

lamps you must remember that they are always up to full

candle power, while the incandescent lights begin to de-

teriorate from the moment they are put into service, and

as they are generally allowed to bum too long the result is

that the illumination becomes very unsatisfactory. We have

been u>ing incandescent lights, 20 candle power, for nearly

15 years, and so far as cost and illumination go we prefer

gas. We have long wanted to use the arc lamp, but its

intense light and deep shadow has seemed to forbid its use

m posted rooms or rooms having much shafting and belting.

Now that we can light by reflection, so that there are ab-

solutely no shadows, the arc being invisible, while a soft

mellow light reflected from a white ceiling is evenly dif-

fused, we think we have found ihe ideal system for mill

lighting. In the form in which we are at present using the

light there is seme criticism from insurance men about the

danger from sparks, but we think changes can be made to

cover that point, and with this modification we believe it is

the best light yet invented for mill and store purpose.

Now, when 1 tell a man who has not seen this method
of lighting that it produces a far better illumination for

nmch less money than lighting by incandescent lamps or by
gas, he is inclined to doubt my statement, and probably
says to himself that I am mistaken and that it is impossible

to produce more illumination for less money w hen we twice

rcllect the light, once from a reflector and again from the

ceiling. I admit that this hne of argument is plausible, and"

it may be that an arc light behind a plain glass globe loses

a certain per cent, of efficiency, behind a ground g'ass globe

a certain per cent, more, and it may be that with a reflec-

tor 50 to 75 per cent. o( the light is theoretically lost. All

this may Ijc true; I don't know; butwhat I do know is that

you can see more and belter by a reflected light than by an
open light. The human eye is the final test and not n.aih-

ematical instruments, and one needs only to see the re-

flected lighting to appreciate it and be convinced. My
theory is that ihe open light causes the pupil of Uie eye to

contract, while the hidden light allows the pupil Lo expand,

tims enabling the eye to i^ee more with thesameor less

(]uantily of actual light.

Hut enough regarding the character and quality of in-

verted arc lighii^ g. What you and many others want lo

know is whether it really costs less than other forms of

liglning. This question we are able to answer in ;he affirm-

ative, and I submit the following comparative tts!s made in

the month of Ja.nuary last. The braiding room, in which
liie first test was made, i-i 136 feet lon.n, 66 feet wide and
12 feet high. There are two rows of posts, amain -shaft

running abrmt hilf the length of the room and three short

Countershafts abuut the center of the room. The machin-
ery consists of 420 braiding machines, distributed in 14
rows of 30 machines each. The room was formerly lighted

by 84 gas jets. It is now better lighted by eight inverted

arc lamps, placed in two rows, each row 17 feet from the

side walls. The lamps are run two in series on the contin-

uous current system, 110 volts, each pair of lamps taking

nine amperes of current. The test {2)4 hours each even-

ing) resulted as follows:

'] he first evening 84 gas jets consumed 1,890 feet at $1.50
per M $2.83

The next evening eight arcs consumed 9,900 watts at 15 cents
per M 1.48

Dift'ercnce $1 35

or a saving of 47 per cent.

A similar test was made in our worsted spinning room,
which is of tiie same dimensions and contains 24 English

siiinning frames, 12 twisters and three spooling machines.

This room was considered a difficult one to light, as the

frames are high and the alleys narrow. The room was
formerly lighted by 82 gas jets distributed so as to give the

light where most needed. It is now better lighted by 10

inverted arcs. The result of this test was as follows:

file first evening 82 gas jets consumed 1,845 fe=t at $1.50
per M '^2.79

'1 he lie.*:! evening 10 arcs consiitued 12,373 watts at 15 cents
per .VI

'.
I 85

Difference $0.93

ur a saving of 33 '3 per cent.

In these tests the price for gas is the price we pay to the

Pawtucket Gas company. The price for electricity allows

us a good profit for the making of it with our own plant.

It is one-tenth of the price for gas per 1,000 feet, and this,

Mr. liaskins of your meter deparlment says, is a fair basis

on which to fix a price for selling electricity for lighting.

Los Angeles Transmission Scheme.
An ambitious project is on foot at Los Angeles, Cal. It

is proposed to transmit the almost unlimited power of the

Kern river to the city named by electricity, and to make a

-Strong effort to build up a manufacturing center without

begriming the ''Italian skies" of Los Angeles with smoke

and soot. The Kern River & Los Angeles Electric Power

company has been organized with a capital of $5,000,000.

The most interesting feature of the plan is the lengtlj of

transmission. The nearest point ^n the Kern river is ex-

actly 100 miles from Los Angeles. The promoters of the

plan claim to have electrical engineering advice, however,

to the effect that the scheme is commercially practicable.

Wisconsin Telephone News.
[From the Milwaukee cor.espondentof the Western Electrician.]

The Wisconsin Telephone company has reduced rates at

Appleton. House rates have been reduced from $2.50 to

$2 a month and office rates from $3.34 to $3. Hereafter

10 cents a message will be charged between Appleton and
Neenali, but subscribers will each be allowed 1,000 calls a

year, so that most of tliem will not have to pay extra for

service between the two cities.

At Kau Claire the Wisconsin Telephone company has re-

duced business rates from ^40 to $34 and house rates from

$30 to $24. Calls between Eau Claire and Chippewa Falls

exceeding a certain number will cost subscribers 10 cents

each. Supi. Whistler of the Eau Claire exchange created

a sensation by stating that heretofore the line between the

two cities had been used principally by young men and young

women, non-subscribers, for the purpose of ''sparking."

He declared that ^the free use of the wire for flirting had

grown to an alarming extent. Somebody suggested that an

electric wire was, after all, the most appropriate means of

sparking.

The Wausau Telephone company has lieen organi^^ed with

a capital stock of $10,000, and F. P. Crocker, (or years the

manager of the Bell plant, is the manager of the new com-

pany. It will operate exclusively in Wausau. The officers

of the company are: President, N. Heineman; vice-presi-

dent, H. P. Maynard; treasurer, W. W. Albers; secretary,

James Montgomery.

allowed to build on the site of the street in question (Kruesi
avenue) the largest electric manufacturing estabUshment in

this country would be located permanently in Schenectady
and in due lime the number of men now employed would
be doubled.

Era of Cheap Telephones.
[I'Vonilhc AVit' ]'0r/.- 7'i^/u\-.\

The idea is gaining ground that the day of cheap tele-

phones for the million is at hand. Whether this impression
is soundly based is an open question; but there can be no
doubt that many rough-and-ready utilizations of the tele-

phone are now being made in which tlie fear of infringe-

ment suits plays a very small part. For instance, a num-
ber of South Dakota farmers have helped themselves to a
telephone system covering eight miles of wire by supplying
themselves with transmitters and making connections witli

the barb wire which constitute the fences in thai part of

the country. The staples have been removed from tlie

fences along the talking line and insulated lasteners sulisii

tuted. The farmers have thus managed to secure at ilie

expense of a few dollars each what is practically useful to

them as a regular exchange s\ stem. Incited by the success

of this installation, a numlier ot stockmen propose to build

a telephone line from Pierre, S. D., to Midland, a central

point in the cow country, for the purpose of securing storm

warnings from the Pierre Weather Bureau. In thai part ol

the country, as is well known, storms swoop do.vn at certain

reasons with such suddenness and severity that fast riders are

kept in readiness to carry the warning ot impending cyclones

from one j-iost to another. The greater promptitude of

communication will be a boon to the community. A
special field is also being opened up for the telephone in

many countries where isolated residence is attended with

more or less danger. In Mtxico telephone lines are being

run to haciendas that are twenty, thirty and even sixty

miles from the nearest village. It is proposed to have reg-

ular installations on the Indian tea plantations. Such
service would give the planter an immense advantage by

placing him in instant communication ivith all his coolie

lines, besides greatly mitigating the hazards arising out of

the isolation inherent to the industry.

Lundell Exhaust Fan Outfit.

The cut shows a Lundell exhaust fan outfit made by the

Interior Conduit & Insulation company of New York. The
design of the I,undell motor lends itself most readily in ap-

plication to exhaust fan work. The motor, being iron-clad,

is almost wholly inclosed and easily permits of connection

by radial arms, spider, or bolts to any of the many forms

of exhaust fans now to be found in the market.

It has been the practice of manufacturers of exhaust fans

to supply a bearing in front as well as in the back of the fan,

but in this application there is a shaft which may be hori-

zontal or vertical in two bearings in the motor frame itself,

not supporting the shaft in any sense from the "fan ring.

This course insures perfect alignment and noiseless running.

AH exhaust fan outfits are made with horizontal shafts, un-

less otherwise ordered, and are invariably made so that the

direction of the How of air is from the motor toward tlie

fan. With all standard horizontal shaft fans, an adjustable

thrust bearing, as shown in the cut, is provided. When the

flow of air is desired contrary to the standard direction a

button and thrust bearing is placed at the rear of the motor.

In all horizontal shaft fans lubrication is eJTected by oil. j^

Philadelphia Electric Railway Consoll
dation.

A press dispatch from Philadelphia, under date of Jidy

23d, says: The plan to unite the Philadelphia, People's and

Electric Traction companies, which has been in process of

negotiation for several days, was finally completed to-day.

The plan provides for the amalagamation of the People's

and Electric companies, the consolidated concern then to

lease the Philadelphia Traction company at 4 per cent, on a

par of $100, which is equivalent to an annual dividend of

S per cent, on the company's capital stock. The new com-

pany will have a capital of $30,000,000, the limit permitted

by law, and the shares will have a par value of $50 each,

making 600,000 shares. The shares will be held at the dis-

posal of the diflerent companies as follows: Philadelphia,

310,000; People's, 155,000; Electric, 135,000. John Lowber

Welsh, president of the People's Traction company, and also

one of the receivers of the Reading Railroad, will be the

president of the new company. The agreement has been

signed and all that now remains to be done is to submit the

plan for final action to the boards of directors of the respective

companies. _^_^^^^^_^^

General Electric Company's Affairs.

In a recent hearing in relation to a prosposal to close

a street in the neighborhood of the General Electric com-

pany's shops at Schenectady, N. Y., J. P. Ord, second vice-

president of the company, testified that the General Electric

company is interested in manufacturing at Lynn, Mass.,-

where 2,000 men are employed; at Harrison, N. J., where

900 men are employed, and at Schenectady, where the num-

ber employed is 4,400, and the weekly pay roll $45,000.

Mr, Ord gave it as his opinion that if the company were

I.UMfELL EXHAUST l-'AN OUTl'Tr.

vertical shaft fans lubrication is effected in an oil re-

ceptacle enclosing a step at the bottom of th'i shaft and a

graphite or other self-lubricating hearing {never a grease cup

or oil bearing) at the upper end of the shaft. Particular

care should be taken to see that the white line marked upon

the motor is in a vertical position when the fan outfit is

erected.

Electricity in the Oil Fields.

Wheeling operators will soon put into operation at Sis-

tersville, W. Va. , an electrical device which will work a

revolution in the oil industry. Heretofore the great draw-
back in developing an oil field was the necessity of hauling

boilers to the well sites and furnishing them with fuel and
water when they had been located. It is proposed to put

an electric motor at each well and furnish power from a

central electrical plant, a single circuit being sufficient to

take the place of the fuel and costly water line. Hereto-

fore the cost of a well in this field has averaged about $3,500,
of which at least half was the laying of water lines and
hauling fuel. By chis plan it is thought that wells may be

put down for $2,000 each.

The value of^ the electric power will be even greater in

pumping fields, where at present fuel must be hauled con-

tinually, and wells of small production will not more than

make up the cost of pumping. With the application of

electricity 20 wells may be strung on one circuit and all

furnished with power from it. It is the intention to get a

plant in operation at Sistersville by the first of October.

Electric Fountain at Atlanta.

The electric fountain at the Atlanta exposition, designed

by Luther Stieringer, will be supplied with water from a

Worthington pump having a capacity of 15,000 gallons per

minute, through a 16 inch main. Tiie site finally selected

for the fountain is in the center of the grand basin, opposite

machinery hall, and for this location the plans of the de-

signer were especially drawn. This site presents numerous
natural advantages which have not been enjoyed by any
prior fountains. When in position the fountain will be

plainly observable Irom base to apex from almost every

point on Che exposition grounds. The mirror effect pro-
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duced by Uie reflection of the fountain in the waters of the

]3ke will also be of the most unique and beautiful descrip-

tion and will be a distinctive feature never before realized at

any of the great expositions. Rising from the surface of the

lake, the fojntain structure containing the operating cham-

ber will present the appearance of a half submerged rocky

island of irregular form, having a length of 100 feet and ex-

treme width of 50 feet.

CORRESPONDENCE.
New York Notes.

New Yl>rk, July 27.—The electric railway men of New

Jersey can hustle when there is occasion. The Brunswick

Traction company, for instance, which is building a trolley

line, has petitioned the various township authorities through-

out the county, and ordinances in many of them have been

drawn up and will doubtless soon be granted. Such an ordi-

nance was granted at Milltown at about nine o'clock one

evenintr recently. Everybody was in favor of it except

Samuel Gordon, a farmer owninga frontage along the turn-

pike of 1,000 feet. He announced his intention of fighting

the matter in the court. His complaint was attributed to a

confusion of boundary lines, Gordon alleging that the turn-

pike encroached upon his property, and he wanted the mat-

ter settled before he would cease his opposition to the trolley.

The trolley people were prepared, however. They had,

within convenient distance all their materials, including

ties, poles, bolts, spools of trolley wire and hundreds of picks

and shovels. As soon as the ordinance was passed, the pro-

jectors hustled around, and within an hour had more than

one hundred men employed, including expert mechanic>,

linemen, tracklayers and diggers, and all the materials were

conveyed to this section of the road fronting Gordon's prop-

erty. At midnight work was begun, and everybody was

compelled to go ahead as if his lile depended upon it. By

noon of the next day the entire thousand feet of road was

completely equipped with a trolley roadbed, tie=:, ballast,

poles and wires. The necessity then being over, the work

was relaxed and the rest of the road in Milltown Borough

was finished more leisurely. Gordon, the objector, hurried

to his lawyer as soon as he awoke, but it was too late to

secure an injunction from Chancellor jMcGill, at Jersey City,

and have copies served upon the ofiicers before'lhe workwa.s

finished. He accordingly announced that he would abandon

his opposition, but the trolley people took no chances. It

is said that Gordon's opposition was due to the- Raritan

River Railroad company.

The stock of the Pennock Electric Batteryxompany still

continues to excite discension. From Milford, ?>Iass.

,

comes the information that the Rev. Bryant McLellan of

that place has been arrested on "complaint of Purley P.

Field, a retired coal dealer, for alleged fraud in the sale

to Field of lOo shares of the company's stock at $5 a share,

knowing that the market value was much less. Mr. McLel-

lan was held in $Soo bail. From $20,000 to $25,000 worth

of Pennock stock is said to have been sold in Milford at

$5 a share, while the value is quoted at the Boston Stock

Exchange at 7,: 8 and 10 cents a share, the par- value be-

ing $1. Mr. McLellan's friends believe him innocent of

intentional wrong-doing.

At a recent conferencein the mayor's office in Brooklyn

the matter of the speed of trolley, cars was discussed,

and David Young, general manager of the Consolidated

Traction company of Jersey City and Newark, said that in

the built-up districts on his system the rate of speed was

from seven to eight miles an hour, and that in the unsettled

-districts it was as high as fifteen miles. He spok« highly

of the fender with which the cars of the company were

equipped, and said that out ot 44 persons run down since

November ist only three were killed.

The directors of the Brooklyn Heights Railroad com-

pany have decided to give the Crawford fender a thorough

trial on the trolley cars on its lines. The fender has been

in use in Philadelphia for some time_ and is said to have

given satisfaction. A. G.

Washin^on, D. C.

Washi.noton, July 27.—The latest news in electrical

circles is the proposed electrical railroad from Washington

to the battlefield at Gettysburg. It is announced posi-

tively that a company has been formed to construct such a

line, and operations are expected to begin very soon. It is

probable that the corporation will be headed by Governor

Frank Brown of Maryland, who is also president of the

Baltimore Traction company. The plan is to run a trolley

road straight across country, following as far as possible the

e.>:isting roads from here to the battlefield, a distance of

a'lout 75 miles. The country is a rich farming district for

the entire distance, and it is thought that aside "from the

traffic obtained from the sight-seeing visitors to the battle-

grounds, there will be a revenue of considerable size from

the transportation of freight through this district, and it is

expjcied by the projeclor.s that the lines and their connec-

tions will cause the diversion of a great amount of garden

produce into the markets of Washington and Baltimore that

otherwise would find only local markets. The enterprise

finds its life from a charter granted by the last Legislature

of Maryland to the Maryland Immigration & Trust com-

pany, which grants the right to the corporation tq " con-

struct, equip and operate steam, electric and other railroads

in the state." The right is given to it to lay tracks and use

such highways, roads and streets as may be granted to it

upon suitable terms by the county commissioners of any

county, or by the municipal authorities of any town or city

in the state, and it is expressly provided that the company

shall have all such rights in the condemnation of land as are

granted by the general laws of the state to railroad corpora-

dons.

Bids have been received at tlie Navy Department for ex-

tending the electric light plant at the Washington navy yard

as follows: Royce & Marean of Washington, D. C, $3,-

564; Lake & Williams of New York, $3,833; £. S. Mor-

gan of Washington, D. C, $3,945: McCoy-Howard En-

gineering company of Baltimore, Md., $5,690; S. D. War-

field & Co. of Bahimore, Md., $5,478. Royce & Marean

are the lowest bidders and will most probably get the con-

tract.

D. W. Hoklen ot Alexandria, who has been the superin-

tendent of the Mount Vernon electric railroad in Alexandria

for several years, has tendered his resignation. Mr. Holden

deserves the credit for putting the road in the excellent order

it is now in, and his resignation is greatly regretted by tlie peo-

ple of Alexandria, which is just across the river from Wasli-

ington.

Thee immissioners would appear to be determined in their

warfare upon the trolley poles wiihin the city limits, and it

now looks as though the trolley company had more trouble in

store for it in the police court and out. The Eckington &
Si)ldiers" Home Railroad company has been notified that it

must remove without delay the pules which it has so long

maintained through the center of North Capital street. The

formal notice which has been served upon the company is as

follows; ''You are hereby notified to take down and remove

within ten days from the service of this notice upon you the

iron poles on North Capital street, in Washington, north of

New York avenue, erected by your company. Failure to

comply with this notice will subject theofii:er5 of your com-

pany to prosecution in the police court for obstructing

North Capital street, between New York avenue and T
street extended, by permitting said poles to remain after

(he time limited herein." A copy of this order has been

transmitted to the superintendent of police, with the

recjuest that he notify the commissioners nf a personal serv-

ice of the paper upon the ofiicers of the road.

The United States Electric Lighting company will prob-

ably wish that it had not requested permission from the

commi;sioners to renew the four poles belonging to the

company between Seventh and Ninth streets on Pennsyl-

vania avenue. The company seeing that the poles towering

high in the air were becoming old and partially unsafe, from

their overloaded condition, asked permission from the com-

missioners to renew the poles, but, having their attention

called to the existence of the poles, the commissioners not

only refused permission to the company, but notified them

to remove the poles entirely within the next three days, or

they (the commissioners) would have them removed.

After several unsuccessful attempts, early this morning a

motor car and trailer of the Metropolitan Street Railroad

company's new equipment were run over the route to Tenth

street and Florida avenue and return. In spite of the fact

that the track was very dirty, on account of excavating and

other work done beneath and on each side of it, the running

was remarkably smooth. Especially was this noticed at the

curves, where the motion is generally unpleasant. The stops

and starts were without jar. A few more night trips will

be made to drill the motormen, so that within a few days

horses will no longer be seen on the Ninth street line. The

successful operation of the Metropolitan line is a matter of

great congratulation and pride to Washingtonians.

The absorbtion of the Chevy Chase electric railway by

the Washington .^c Georgetown Railroad company is a fixed

fact. The directors of the two corporations are now^ en-

gaged in making arrangements for the transfer, and, owing

to the great interests at stake, are progressing slowl)'.

Other extensions of the Washington iS: Georgetown system

are destined to be carried out within a short period. The

Fourteenth street line, when extended, will open up a terri-

tory which has never yet been touched by any method of

rapid transit. W.

Northwestern Notations.

MiNNE.M'uLis, July 27.—The overhead wire nuisance is

growing worse instead of better in Minneapolis, owing to

the wire inspector not enforcing the ordinance vigorously

and the council committee on underground wires which has

had a new ordinance under consideration for months but has

not acted on it. It is charged that the electric companies

instead of lowering their wires, are stringing overhead wires

where it can be done without being caught. The Guaranty

Messenger Dispatch company has strung overhead wires

without securing a franchise. The proposed ordinance has

now been referred to a joint committee, consisting of the

committee on underground wires, ordinances and fire de-

partment, and assurance is given that there will be a change

soon. Some of the members declare the ordinance will be

passed and enforced and that all wires not in the conduits

after a certain date will be cut. The companies have had

numerous extensions, but have not shown any disposition to

comply with the law and they say they will liave to suffer

the consequences.

City Assessor J. C. Plummer of Minneapolis, has decided

that the franclnsesof private corporations andotbers granted

by the city, will be taxed. This will include the franchises

of the Twin City Rapid Transit company, the General

Electric company, the International Electric company,

the Dorset Subway company and the stock held in ihe

Associated and United Press associations by daily papers.

Section two, chapter three, of the tax laws of Minnesota, reads:

'The capital stock and franchises of corporations and per-

sons, except as may be otherwise provided, shall be listed and

taxed.

Shawano, Wis., is taking bids for an electric light plant.

Bids are being taken by the village of Ontonagon, Mich.,

for an electric light plant.

The Mankato, Min^,, council has ordered out all eleva-

tor and water motors by August 15th, to economize in

water. The result is a scramble for other power and the

water motors will be generally replaced with electric mo-
tors.

The Old r of ihe government forbidding the use of water

from the Fox river for power has resulted in a shut down
for the mills at Appleton, Wis., and if enforced to the

letter will slop electric cars, street lighls and possibly light

for private consumers, until tlie companies can substitute

steam power for water.

The Omaha Street Railway company will extend one ol

its electric lines to the fair grounds.

The Yankton General Electric company of Yanklun, S.

D., has been incorporated with $50,000 capital stock. The
company will manufacture electrical supphes and furnish

light and power. The light plant was one of defaulter

J. T. M. Pierce's projects.

Logan, Iowa, has voted a franchise to the E. B. Hill-

man company of Peoria, 111., for electric lights.

The Virginius mine at IJutte, Mont., has been equipped

with an electric hoist opeiated by ainotor of 50 horsepower.

BiiriisiS: Howard of Minneapolis secured the contract for

the electric light plant at Wilhnar, Minn., for $6,357.

The Seattle Consolidated Street Railway company of Se-

attle, Wash., may build a new power house.

M.

PERSONAL,
Dr. Louis Bell, of the General Electric company, now

makes his headquarters in Schenectady, having left Chicago
last week. Dr. Bell, who has made an especial study of
alternating current work and power transmission, will

doubtless continue to make this department his specially at

the home office of the company. As a thoroughly capable
engineer and a congenial companion, Dr. Bell will be greatly
missed by the members of the electrical fraternity in Chi-
cago.

ELECTRIC LIGHTING.
The Escanaba, Mich., Lighting company has made a

formal proposition offering to sell its electric light and gas
plants to the city for the sum of $27,000, subject to a
bonded indebtedness of $48,000, making a total of $75,000.
The city is willing to pay $70,000.

XJeorge B. Kerper of Cincinnati has purchased the stock
held by George P. Jones and Parks Foster in the Hancock,
O., Electric Light company. The capital stock of the com-
pany is $So,ooo, of which Mr. Kerper owned half. Charles
Smith, superintendent of the street railway company, will be
superintendent of the electric light plant.

Charles Gabriel of Saginaw, Mich., is erecting an electric

lighting plant in Traverse City, Mich. The rates for in-

candescent lamps will be, for stores, 50 cents each per
month, with special rates for a large number in one place;
in private houses, $18 per year for three lamps and one
dollar per year for each additional lamp. The lamps will

be of 16 candle power.

ELECTRIC RAILWAYS.
It is'proposed to operate an electric railroad in the streets

of Little Falls, N. Y., and to build a line connecting that

town with Richfield Springs.

D. B. Sweetser and A. R. Smith have been granted the
right to construct an electric railway from the York Inn, in

Marion, to Swayzee, Grant county, Ind.

Arrangements have been made to connect the city of
.Spartanburg, S. C, with several mill villages in its vicinity

by an electric line. Within a few miles of the city are ihe

towns of'Glendale, Clifton, Whitney and Pacolet, each one
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containing cotton factories. A company has been formed,

which includes George S. Tenney, a New York contractor,

and A. T. Leftwich, of Baltimore. The company will

control the gas and electric light plant of the city, and aid

300 horse power to ir . The road will he at first ten miles

long, to Iw increased hterby branches. It will beequipp&l

with fifty horsepower motors, and carrj' freight as well as

passengers.

A dispatch from Bridgeport, Conn., July 23d, says: T*y

order of.the Common Council, City Attorney Toomey, re-

cendy appointed by Mayor Clark, to day commenced an in-

vestigation into the manner in which the Traction company

constructed its lines a year ago. Ex-<_"!ty Attorney Daven-

port has charged that the Traction company did not con-

struct one rod of the road in compliance with the specifica-

tions: that inferior material was used, and the work done in

a way which saved the company many thousands of dollars.

This was accomplished, it is alleged, by employing members
of the streets and sidewalks committee of the Common
Council to do work of various kinds for the company.

Final arrangements have been perfected by the Lake
Street Elevated Railroad company of Chicago for the use of

electricit}' instead of steam as the propelling power of the

road. The ihird rail system will be used. "Tlie matter

was decided some time ago," said President D. 11. I^ouder-

hack, "and the third rail will be somewhat similar to that

in use on the Metropolitan 'L.' A number of cars will be

remodeled to make room for the motormen. The Cieneval

Electric company will furnish the apparatus to be used in

the cars and the Illinois Steel company will furnish the

steel rails." It is said that a great deal of discussion was in-

dulgetl in before the company finally determined to use the

third rail system, which was considered objectionable on ac-

count lof the liability 10 accidents, but the electricians prom-

ised certain improvemenis which would make accidents less

likely to occur, and on this assurance the company decided

to adopt it.

For the year ended June 30, 1S95, the Binghamton,

N. v.. Railroad company reports receipts of $127,483.61;

operating expenses, $73,716.48; net earnings irom operation,

$50,5i9-73- President G. T. Rogei^ says: "The Bing-

hamton Railroad company, organized under the laws of the

state of New York, is the outgrowth of the consolidation

of all the street railroads of this city. Since submitting my
last annual report, issued July i. 1S94, the road has shown

the remarkable gain in gross earnings of 17 per cent., and a

gain in net earnings from operation, including taxes, of 23

per cent. The percentage of operating expenses to earnings

for the past year was 57^ per cent. These results have been

accomplished with the same trackage, under the same con-

ditions and in the face of the prevailing financial depression

and the most severe winter the road ever experienced. After

paying interest on funded debt amounting to $31,500, there

remains a dividend upon the capital stock of over 5 per cent.

This amount in our surplus account, taken together with the

20 per cent, in stock dividends declared during the past five

years of the present management, should prove satisfactnr)-

to the stockholders."

no less than 17 miles of land over which the tele-

graph would have to be earned was in dispute, each of the
two countries claiming the right to its pof,session. Now
the engineering stores supplied to the Turkisli government
differed from those supplied to the Persian government.
The former had wooden telegraph poles; the latter iron
ones. The Persian government, in its jealous hatred of
the Turks, feared that if the wooden poles were erected
across the disputed territory, posterity would regard them
as proof that the territory was Turkish. On the other hand,
the Turks objected to iron poles being used, lest in the far

future they should be adduced by Persia as evidence that

the land was hers. The way the superintendent of the

work contrived to get out of the difficulty did credit to his

ingenuity and resource. He set up first a wooden pole, and
then an iron one, then another wooden, then an iron again,

and so on, alternating wood and iron for the whole 17 miles.

TELEGRAPH.
Advices have been received at \Vashington that Japan is

extremely anxious for the construction of a cable between

the United States and that empire. The announcement is

made that the imperial government will grant a liberal

subsidy to any company which \vill undertake the construc-

tion and maintenance of such an interoceanic cable con-

necting the American Pacific coast with the islands com-

posing the Japanese empire.

The crew of the cable steamer Mackaye-Bennett, which

is stationed at Halifax, N. S., and looks after the cables of

the Commercial Cable company, held a regatta in Halifax

harbor July 22d. The races were confined exclusively to

tlie ship's company, and comprised rowing and sailing

matches, sculling in tubs, etc., for priz-es presented by their

employers, while on shore various sports and amusements

were provided for Jack and his friends, and they were en-

tertained in a very hearty manner. An excellent band of

music was provided for the occasion. George G. Ward,
the vice-president of the company, and S. S. Dickenson,

superintendent of the Canso station, were present, and

assisted Captain Schenck in carrying out the arrangements.

Many prominent Halifax people were spectators.

An amusing story is told in an English journal about the

construction of a telegraph line from Bagdad, in Asia Minor,

to the Persian capital of Teheran. The frontier line be-

tween Turkey and Persia was so indefinable that a tract of

nes> the EUkirott-chiische Zc'ttschrift pointed out tliat

central station work, as at present'understood, w,is orig-
inally indebted for its development to American inventors.
The Vossischc- Zcituuj::^ in a patriotic outburst, attacked the
Eleklrofeclinisthe ZciUchrijl. The editor of the Eiekh-o-
Uclnuscht- Zeitsckrift then wrote explaining matters to the
Vossischc Znhing. The latter paper garbled this letter,

only printing detached portions of it. Then the Elrkho-
ifchnische Zcilschrift printed its own letter in full in its own
pages, cind other papers look the matter up.

POWER TRANSMISSION.
Electricity generated by the fulls of the American river at

Eolsom was transmitted to Sacramento, 24 miles away, on.

July 15th. Only the big plant at Niagara Falls is larger

than that of Folsom, but the transmission to Buffalo is

shorter. The waters of the American river, which have
been running to waste, will now be utilized for lighting Sac-

ramento's streets, propelling her cars and operating her fac-

tories. Years Iiave been spent upon the work. An im-

mense masonry dam was thrown across the American river at

Folsom, creating a reservoir three miles long, and furnish-

ing a fiow of 85,000 cubic feet per minute. The water,

after passing through four hoiizonlal shaft double-turbine

wheels, is used for irrigation purposes, and 300,000 acres of

land will be, supplied. The turbine wheels are 30 inches in

diameter, and under a head of 55 feet develop 1,300 horse

power each. The shafts of the wheels are coupled direct to

the shafts of four three-phase alternating current generators

of the General Electric type, each capable of developing

1,000 horse power. These dynamos weigh about 40 tons

each. Step-up transformers raise the voltage to 10,000

volts, and it is then transmitted by overhead copper wires

to the city. Two separate lines have been built as a pre-

caution against accident or shut-downs for repairs. One
line will always be held in reserve. It is calculated that So

per cent, of the electric power generated at Folsom will be

transmitted 24 miles to Sacramento.

MISCELLANEOUS.
Business men of Milwaukee avenue, Chicago, have ap-

pointed a committee to confer with the commissioner of

public works in relation to the scheme of burying all wires

on the street.

The Westinghouse Electric S: Manufacturing company
will soon begin the drilling of a well for natural gas on the

land in front of the new works at Brinton, Pa. The drill

will be operated by electricity. An ordinary street car

motor will be placed in the engine house, instead of a steam

engine, and the current will be supplied from the new
plant.

Prof H. W. Vanell wants the county commissioners of

Chicago to give him the opportunity of treating insane pa-

tients. Hehas written a letter to President Healyin whichhe
says that those who are now treating the insane patients are

depending upon books with the opinions of others and with

out originality. Electricity, he says, is the cure for insanity,

and he wishes to try it on the patients at Dunning.

A stock company is being organized at Waco, Tex., to

operate electric launches on the streams of Central Texas

on a plan which the projectors believe will be practical and

profitable without any improvement whatever to the water

courses to be navigated. The boats to be used, it is said,

will take 2,000 pounds smoothly in iS inches of water, and

over that depth is maintained the year round in many of

the rivers and streams.

A new invention, which promises to become valuable in

the manufacture of steel, has been tested at the Homestead
Steel Works and proved successful. The test consist.s of a

new plan which Manager Schwab and Ciuef Electrician

Hinkey have evolved by reheating molten metal that has

become chilled before being poured into the moulds, caus-

ing delay and loss. It consists, essentially, in forcing an

electric current into the mass , by which an intense heat is

generated. The steel was set to bubbling, and the heat was

so intense that the workmen's eyes seriously suffered.

The Germans have been discussing their indebtedness to

American electrical inventors. In a spirit of scientific fair-

TRADE NEWS.
The Standard Telephone & Electric company of Madison,

Wis., is making an earnest effort to extend its business
throughout the entire country and is bringing to the atten-
tion of prospective investors the merits of its instruments
and construction work. The company is sending out a new
catalogue that is complete and interesting. In a circular

letter of July 15th the company says that it is supplying
railways with telephones for private lines in place of the

Bell and others, and is supplying new exchanges both great

and small. It is now supplying exchanges, from a dozen to

as many as 600 subscribers. The Standard telephone is

especially recommended for long-distttnce and exchange
work. It has been tested over many hundreds of miles of

telegraph wires, where dozens of relays were at work, and
its work was pronounced perfect.

BUSINESS.
The fifth edition of ''Charlie" Gregory's vest-pocket

electrical directory of Chicago is out. The little book is

certainly a great convenience, and it is highlyappreciated by
all recipients.

The Swarts Metal Refining company of 120 West Lake
street, Chicago, has issued a catalogue and price-list of the

babbitt metal, spelter, solder, lead, tin and antimony which
it produces. The company, which also handles cotton

waste and leather and rubber belting, prides itself on the

high grade of its goods.

The Columbian Corliss engines of the Lane & Bodley
company of Cincinnati are described in a recent pamphlet.

These engines are said to fully meet the demand for that

type of the steam engine which shall perforin a varying

quantity of work, with a high degree of economy, and wliicli

shall give a practically uniform rate of speed under varying

loads and steam pressures.

The A. W. Harris Oil company of Providence, R. I.,

widely known for its high grade valve and cylinder oils,

whose former Chicago office was at 55 and 57 South Canal

street, has again entered the western field. The new office

is at 1325 Monadnock building, and the company has in-

stalled as manager Urban W. Frink, who is well and widely

known in the West. The selection is a good one, as it had

to be to replace Ben Terry, who now looks after the east-

ern end of the business of this popular firm. The Western
Electrician wishes the Harris company success and is

glad to welcome it back again.

The Michigan Electric company of Detroit has recently

completed an arrangement with the General Electric com-
pany and the Edison Illuminating company of Detroit,

covering the selling agency of General Electric machinery

aiid supplies in Michigan, and consequently the General

Electric company vvill at once close its ofllce in Detroit.

This arrangementjcovers the entire line ofCJeneral Electric

manufactures, including lighting generators, motors and
incandescent lamps. The Michigan company, which was
incorporated about 2

'2 years ago, has grown rapidly until

today it is one of the largest and best equipped supply

houses in the country, and is making itself felt as a strong

competitor for the supply business. The arrangement witli

the General Electric company is one on whicli both parties

thereto are to be congratulated, and it will undoubtedly re-

sult in the General Electric company obtaining a good share

of the business in Michigan. The Michigan company has,

however, made an exception in the matter of overhead rail-

way material, in which line it will continue to manufacture

and sell the "Michigan" hangers, etc., which have obtained

a most satisfactory recognition among the street railway

companies, and have proved to be just what was claimed for

them, viz., the simplest, strongest, and most practical over-

head devices made. The Michigan company has recently

engaged H, E. Baldwin, formerly representing the General

Electric company in Kansas, Missouri and Oklahoma, who
will look after the state trade, and L, J. Baldwin wilt here-

after be in charge of the sales at the company's head-

quarters.

ILLBSTRATED ELEGTRIGAL PATENT REG0RD.
542,982. Producing Pure Electric Light Carbon. Edward

'g. Acheson, Monongahela City, Pa. Application filed

August 25, 1S94.

The method consists in granulating coke, and subjecting: it

to the required degree of temperature necessary to votatili/c

the impurities associated with it.

542,986. Electrode-depositing Device. John Bossard, Du-
buque, la. Application filed November ir, 1S93.

The arrangement consists of a tank and depositing bath, a

bridge over the tank hooks from which the articles are sus-

pended, electric conntctions between ihe bridge and hooks,

an endless belt traveling outside of the bath and engaging with

the hooks, by means of which the articles are automatically

drawn through the bath, and means for imparting an ijUermit-

tenC motion to the belt white drawing the articles through the

bath.

543,000. l-lleclrical Time .Annunciator. Edward M. Ed-

'gerton, Chicago, III. Application filed February 12,

i'892.

The combination includes an electric circuit, clockwork, an-

nuhis, ?n arm, switchboard and brushes, a switch bar nor-

Issued July ^j, ^SgS'

mally connecting the brushes, which consdtutes the terminals of

a break in the circuit, a magnet, an au.\iliary electric circuit,

* and a push-button for closing the auxiliary circuit, thereby
• vitalizing the magnet and causing the release of the switch bar.

so as to open the main circuit.

543,003. Electro-medical Apparatus. Jacob R. Etter,

Crawfordsville, Ind. Application filed Jime 19, 1S93.

There is the combination in a switchboard of the switch

points, the metallic connections, and the switch levers, compris-

ing a battery lever, a double galvanic lever, a single galvanic

lever, a selecting lever, a controlling lever, a pole-changing

lever, and a caiftery lever, for the purpose of regulating and

minutely controlling the electric currents.

543,016. Incandescent Lamp Socket. Edgar H. Heath,

Grand Rapids, Mich. Application filed March 21,

1S95.

fn this socket there are a screw or stud in the axis of the

socket, and adapted to engage the inner electrode of the lamp,

a lever pivoted on the screw and extending outside the socket,

a spring electrode engaging the lever when the circuit is closed,

and electric circuits from the outer electrode of the lamp and

from the spring electrode 10 the main ciriuit.

543,042. Trolley Wheel. Charles Mitchell, Yonkers,

N. Y. Application filed December 20, 1S94.

The side bearing frames., the wheel having opposite axle pro-

jections, and spaces beyond the ends of the axle projections,

'contact balls arranged in the spaces in contact with the ends of

the axle projections, and side contact plates attached to the

side-bearing frames and fitting over the spaces in contact with

the contact balls therein.

543,055. Secondary Battery Plate. John J. Rooney,

Brooklyn, N. Y. Application filed November 19,

1S94.

As shown in the cut, there are a perforated base plate and
perforated coating plates, the perforations in the coating plates

being smaller than those in the base plate, the plates being

united with their perforations registering concentrically to form

a grid, having openings therethrough, and pockets surrounding

tlie openings, and active material or material to become active

packed in the pockets and openings of the grid.

543,065. Electrically Controlled Voting Machine. Charles

A. Stitzer, Central City, N'eb. Application filed

November 27, 1S93.

There are a plurality oi registering devices and locking

mechanism adapted to lock each of the registers against opera-
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tion, an electric circuit controlling the locking mechanism, and
contact devices in the circuit arranged to open and close the

same, and means actuated by each of the registers for operating

the contact device

54^.089. Meter for Alternating Klectric Currents. Lud-

wig Gntmann, Pittsburg, Pa. Application filed May
20. 1S90.

Two or nmrc stationary energizing coils, an armature whose
windings He in different planes rigidly mounted on a shaft

adapted to rotate, and fans, and a registering train.

543,106. Village Telephone System. Charles E. Scribner,

Chicago, 111. Application filed July 2, 18S6.

Telephone lines extend lo several stations, each station in-

cluding an outfit consisting of a telephone set, a bell and loop

switch, the loop switch normally bringing the bell into the cir-

cuit of the particular line of the station, in combination with a

looping device connected with the bell and its switch at each

station. wherel>v the bell of any station may be temporarily in-

cluded in the circuit of any line of the station other than the one

in which the bell Is normallyincliided.

543,160. Telephone Exchange. Wada Y. Shibata, San

Francisco, Cal. Application filed October ir, 1S94.

In a telephone exchange system, the circuit-breaUing coil, the

movable armatures with the holding springs, and adjusting

screw in combination with the movable projecting strips and the

magnet, and lever arms, whereby the strips are alternately

moved to cover the contact surfaces or expose them.

543,186. Carbon Holder. John C. Knight, New York,

N. Y. Application filed January 15, 1S95.

As shown in the accompanvingcut, this device consists of a

socket provided with means for se.uring it to the rod or frame

of a lamp, with dust discharge openings at its bottom, and set-

screws extending throygh bosses located on the walls of the

socket at 120 degrees apart, tivo of which screws are adapted to

be set for a particular size of carbon, whi'e the third is in the

form of a thumb-screw for frequent manipulation.

543,190. Art of Telephoning. Arthur E. Paige, Philadel-

phia, Pa. Application filed February 25, 1895.

The improvement desrnbed consists iu disturbing by nieans

of sound vibrations, and in conformity ther-ewith, a liquid con-

ductor interposed and supported between two separated elec-

trodes without varying the position of the electrodes relatively

to one another, the' electrodes and interposed cond\ictor consti-

tuting a part of a telephone circuit.

543,198. Electric Current Distributer. Elihu Thomson,

Swampscott, and Edwin W. Ivice, Jr., Lynn, Mass.

Application filed October 13, 1S92.

NO. 543'055-

The cut shows the arrang''ment in an electric circuit, includ-

ing the combination of an electro-magnetic coil subject to over-
heating under abnormal conditions, a fusible material arranged
to receive heatfroni the roil when overheated, and serving to-

retain the circuit controller in its normal position during normal
work in the coil, and means for causing the operation of the

circuit controller on the softening or melting of the fusible ma-
terial owing to the heat accumulated in the coil.

543,223. Alternating Electric Motor. Joseph A. G. Tru-
dau, Ottawa, Can. Application filed April 6, 1S94.

In an electro-motor there is claimed the combination with
suitable field magnets, of a rotatable armature having a circum-
ferential iron hoop and a non-niagneiic central portion, and an
energizing coil encompassing the armature, and having its

outer folds within the inner circumference of the hoop, whereby
that portion of the hoop outside the coil will be of one polarity
through its entire thickness.

543,231. Writing Telegraph. Thomas Ewing, Jr., Yon-
kers, N, Y. Application filed January 9, 1894.

One claim follows: In a writing telegraph the combination
.-t a transmitter station of devices for sending to line two sets
of currents, and means for returning to its neutral position the
device for sending one of the sets of currents upon each oper-
ation of the device for sending the other set of currents.

543,241. Writing Telegraph. William E. Gump, Brook-
lyn, N. Y. Application filed February 24, 1S94.

There is the combination of a shaft, means for revolving It, a
friction arm, a contact bearer .pivoted thereto intermediately
with respect to its contact members, and one or more pairs of
contacts closed by movement of the friction arm and contact
bearer.

543,243. Electric Arc Lamp. Daniel Higham, Boston,
Mass. Application filed May 2, 1S95.

An electric arc lamp is described, having electric arcs con-
nei^ted in series, suitable feeding mechanism provided with
series magnet windings controlling the same to regulate the
current at the desired or normal amount and means whereby
the normal lengths of tha arcs are maintained by the heat given
out by the arcs.

543,249. Process of Refining Sugar by Electrolysis. Emile
Javaux and Charles F. Gallois, Paris, France. Appli-
cation filed May 26, 1S94.

The process described for the purification of sugar juices
c insists in adding lime in excess, to neutralize the acid con-
stituents, precipitate the organic impurities, and prevent the
formation of salts of lead, then treating the alkaline juice by
an electric current introduced from anodes of lead in two sep-
arate tanks simultaneously, and drawing the juice from one
tank into the other, during the treatment.

543.271. Trolley Stand and Pole. Lawrence C. Seelye,
Fort Edward, N. Y. Application filed January 2,
1S95.

This is a vertically extensible trolley pole, the trolley carried
at the upper end thereof, and a device actuated by the upward
extension of the trolley pole to pull the pole over.

543,280. Incandescent Electric Lamp. George Westing-
house, Jr., Pittsburg, Pa. .Application filed August
29, 1892.

This Invention comprises an incandescent lamp socket hav-
ing integral leaf springs, the free ends of which extend in-

wardly toward the base .of the socket and are provided with
bends for engagement with a flange on the neck of the lamp
bulb.

543'3i3- Telephone Transmitter. Zorah E. Patrick, Chi-
cago, III. Application filed January 18, 1895.

This device consists of a holkw vibratory shell, a body of
variable resistance mounted rigidly upon the side walls of the
shells, and an electric circuit passing through the body of va-
riable resistance, the shell serving to support the body of vari-

able'resistance. and tran.smit modified mechanical vibrations
thereto, but being wholly without the electric circuit.

543,328. Telephone Attachment. Charles E. Bertels,

Wilkesbarre, Pa. Application filed March 20, 1S95.

543.:

NO. 543,106.

An attachment for supporting a telephone receiver, compris-
ing two pivoted arms having a hinged connection with each
other and with a stationary wall bracket or support, a clamp-
ing arm swiveled to the end of the outer pivoted arm so as to

be capable of being revolved relatively thereto and adapted to
receive and hold a telephone receiver, and a set screw carried
by clamping arm for holdmg it at the desired angle.

Electric Registftring Apparatus. Alphons Cu

543'35S- Electric Clock-winding Mechanism. Louis H.
"Spellier, Philadelphia, Pa. Application filed May 28,
1S91.

The actuator or actuating mechanism of a clock, an electric
motor and a'device supplementing the action thereoi and set
in.motion thereby, *such device continuing to w'uid the sprint;
or other actuating mechanism of the clock, after the electric
ni'-tor has ceased to act.

543,364. Testing Circuit for Alternating Current Systems
of Distribution. Herbert C. Wirt, Schenectady, N. Y.
Application filed April 13, 1S95.

The means for testing transformer leakage in an alternating
current system of distribution comprise mains, transformers
having their primaries in multiple arc across the mains, leads
from the secondaries of such transformers, including a galvan-
ometer or current indicating device and a source of electromo-
tive force, and means for connecting the leads to one or the
other of the mains.

543)372. Secondary Battery. Emil Boetlcher, Leipsic,
Germany. Application filed May 12, 1S90.

A battery containing a zinc oxide, solution, a zinc cathode
and a non-conducting covering that extends over the lower sur-
face, the rim and the vertical stem of the cathode,

5430S2. Electric Railway System. John C. Henry, West-
field, N. J. Application filed May 13, 1895.
A system of currentdlstributlon is described, having sources

ol supply of different electromotive force coupled together iu
the three-wire or < ompensating system, one or more road con-
ductors divided into electrically separate sections, and con-
ductors leading from the coupled sources of supply to differ-
ent sections of the road, whereby predetermined sections will
be given different voltages.

543i3S3- Dynamo-electric Machine. Thomas li. Hicks,
Detroit, Mich. Application filed January 13, 1S94.

In an electric machine there is a commutator constructed with
annular grooves toward the extremities of the commutator,wire
bands located in the grooves and insulated from the commuta-
tor segments, and rings located upon the wire bands.

543'399- Electric Arc Lamp. Samuel E. Nutting, Oak
Park, 111. Application filed October 5, 1S94.

A device is actuated by heat from an electric current passing
through the lamp; there are also a brake wheel suitablymounied
upon Its shaft, a swinging frame, a brake pivoted in the swing-
ing frame and adapted to engage with the brake wheel, means
adapted to communicate the act'on of the heat device to the
brake, and a shunt circuit around the arc adapted lo move an
independent trip and release the brake from the brake wheel.

543,409. Electrical Switch. Henry Stuebner, Philadel-
phia, ['a. Application filed January 19, 1S95.

Application filed Marchtodis, Dusseldorf, Germany,
19, 1895.

It is composed of a vessel, an inclosed suspended movable
contact, a pair of coils of which one is connected to the contact
and the other lo a fixed resistance, a pointer controlled by the
coil-cores and a battery.

543,346. Electric Transformer. John A. Mosher, Chi-
cago, 111. Application filed May 7, 1895.

The features of this invention are a block for attachment of
the terminals of the primary coil and the main circuit, a con-
tact plug for completing the circuit by connecting both wires of
the main circuit with the primary coll, the mediiim of transmis-
sion through the plug being fusible.

543,351. Electric Brake. WilUam B. Potter, Schenec-
tady, N. Y. Application filed March 23, 1895.

As a means for arresting a moving vehicle, a normally idle

dynamo-electric generator is provided, toge-.her with braking
apparatus, means for imparting an Initial magnetization to the
generator, a local circuit, and means for including the gener-
ator in the local circuit with the braking apparatus.

543'352- Safety Appliance for Electric Cars. William B.
Potter, Schenectady, N. Y. Application filed April

9, 1895.

In an electrically propelled vehicle there are a controller, a
plurality of motors operating the vehicle, and a switch in the
controller provided with contacts and connections adapted to

reverse the relation of armature and field in the motors and to

throw them upon independent short circuits, in whichever di-

rection the vehicle may be moving.

543,355. Electric Arc Lamp. Henry J. Sage, Chicago,
III. Application filed Feburuary 13, 1S95.

A regulating magnet placed in a shunt circuit, a lever actu-
ated by the magnet, a friction brake operated by the lever, a
drum around which a ribbon supporting the upper carbon Is

wound, the drum being capable of a bodily translation as well
as rotation, the friction brake operating upon the drum and
serving to sustain it in a position which corresponds to an ele-

vated position of the upper carbon and at the same time pre-
vent its rotation, a stop serving to limit the movement of the
drum In the direction to lower the upper carbon, whereby a
current through the magnet allows the friction brake and drunt
to be moved in the direction to lower the upper carbon without
rotation of the dram, and an increase in the current strength
after the drum's translation has been stopped allows a further
movement of the friction brake, which reduces the friction and
allows the drum to unwind.

^o, 543.1S6.

543,357. Electric Transportation System. Richard E.
Sherman, Chicago, III. Application filed March i,

1S95.

In an overhead electric system of malt transportation, the
outgoing and return circuit lines are supported one above the
other on posts. Other features are a mail-bag receptacle, a
metallic frame supporting the receptacle, a driving contact
wheel on a shaft carried by the frame and by which the frame
is suspended on one of the lines, an electric motor on the frame
and Insulated therefrom and from the receptacle and having its

armature shaft geared with the contact wheel, an extension of
the frame carrying vertical guide rods, a second spring-con-
trolled contact wheel journaled to bear against the other of the
lines on a shaft, having guide sockets surrounding the rods, an
electrical connection through the motor between the contact
wheels, and a switch in the connection.

^o. 543>i9S.

Two reciprocating push rods, a block provided with seats
for the push rods and having a hub, in combination with a
spring coiled about the hub and having its ends in direct en-
gagement with the push rods.

543.425. WritingTelegraph. James 11. Robertson, Brook-
lyn, N. Y. Application filed January 9, 1894.

In a two-wire writing telegraph system there Is the combina-
tion of a suitable receiving device at a receiver station, two
wires joining the stations, and at the transmitter station means
for transmitting over the two lines currents which effect the
movements of the receiving pen in extent and intervening cur-
rents of both polarities which control the direction of its move-
ments.

543.426. WritingTelegraph. James II. Robertson, Brook-
lyn, N. Y. Application filed December 19, 1894.

The receiver and transmitter, and electrical connection be-
tween the same, a pen lifting and lowering mechanism, and an
induced current generating mechanism arranged to operate
through the electrical conne tlon, the pen lifting and lowe lug
mechanism

543.427. WritingTelegraph. James H. Robertson, Brook-
lyn, N. Y. Application filed March 21, 1895.

The method of transmittina: the perpendicular movements of
writiflg over the same main lines thai transmit the lateral move-
ments of writing is described, (onsisting in disconnectmg the
terminals of two main line wires at the transmitter and cut-
ting off the common ground and batteries, and then inserting
for an instant between the main Hue wire terminals a battery of
greater power than either of the individual batteries on the
main lines.

543,42s. WritingTelegraph. James H. Robertson, Brook-
lyn, N. Y. Application filed March 21, 1S95.

This invent'on covers the combination of a transmitter pen
and mechanism operated thereby for controlling the connec-
tion to line, comprising a circuit interrupter for controlling the
connection to line, and a conta' t maker for connecting the line
up through a resistance or around the same, according to the
direction of movement of the transmitter pen.

543,429. Writing Telegraph. James H. Robertson, Brook-
lyn, N. Y. Application filed March 21, 1S95.

A resistance through which the wrilin'g impulses are sent. In
combination with a friction contact adapted to send an impulse
direct to line when the movement of the transmitting pen is re-
versed and the resistance is (Ut out,

543,435. Means for Arresting Motion of Electric Cars.
Arthur K. Bonta, Hoboken, N. J. Application filed

March 21, 1S95.

Two propelling motors, a controller stand located on the mo-
torman's platform, the controller stand containing two circuit
changing cylinders ; one for reversmg, and one for varying the
speed, a short-circuit including both motors In series, a circuit
controller for the short-circuit, located upon the reversing cyl-
inder, and a lever for operating the reveising cylinder, the
lever having two stops, one of which is adjustable.

543,445. Electric Arc Lamp. William Jandus, Cleveland,
O. Application filed December 19, 1894.

In an arc electric lamp there Is claimed the comb'natlon with
an arc inclosing globe of a cap provided .vith a tube and a Hoor7
and a washer seated upon the floor and having a lateral ad-
justment thereon.
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Municipal Lighting Plant at Hawarden,
Iowa.

During the last year there was completed in the city ol

Hawarden, Iowa, an electric lighting plant controlled by

the municipal government and supplying street and Cum-

mercial lighting. Those in charge of the work believe that

the first cost was exceedingly low, especially when the ex-

cellent character of the work is taken into consideration.

This is explained by the fact that the city was prepared to

pay cash for the equipment, a condition not often met with

these days, and the competition wasunusuallykeen. Then,

too, the contracts were placed during a season of unprec-

edented business depression. The ccst of ihe plant, aside

from the real estate, was ?i2,coo. Other points of special

interest about this plant are its compactness, the use of a

The distribution is on the baiis of i,ooo volts pressure,

1,050 and 1,100 volts being maintained at the switchboard.

The entire distribution is through only thirteen converter-

groups or sub-stations, the converters having a total rated

capaciiy of 744 lights and the number of customers per

group varying from one to 26. This makes it possible to

greatly overload the converters.

Approximately 1,000 16 candle power indoor lights have

been connected and fifty 32 candle power street lights. The
latter are arranged in five groups of 10 each, with a shunt

coil for each lamp. They are hung in the center of street

intersections by the cross suspension method. Switches

are provided to throw the street lights on or off from the

station as desired. The plant is run all night every night,

but the street lights are cut out-when the moon is shining.

reference to the accompanying illustrations. The cut on
this page, Fig. i, shows the interior of the dynamo and

engine room and in the upper right hand corner of the plate

is an exterior view of the power house. Fig. 2 is a general

floor plan of the plant, showing the arrangement of the

apparatus. The plant is laid out with a view of securing

economy of operation and making it unnecessary to employ

a large number of hands. Altogether it is certainly a very

creditable installation.

The plant as a whole is reported as giving the best of sat-

isfaction. It has never lost a minute since starting into reg-

ular service on December 15th. I-". E. Watkins, cashier of

the First National Bank of Hawardei, was mayor at the

time. J. H. Winchel, Le Mars, Iowa, was the contrac-

tor for the steam and electrical equipment, and F. J.

FIG. I. MUNICIPAL LIGHTING PLANT

Corliss engine belted directly to an alternator, the me-

chanical and electrical efficiency of the apparatus; also the

income and cost of operation.

The plant was installed under the supervision of William

H. Bryan of St. Louis, who prepared the plans and repre-

sented the city throughout the transaction. The steam

plant consists of two 54 inch by 18 foot steel boilers, set

separately, each boiler having 3S four-inch lubes. The

engine is a Sioux City Corliss, 12 by 30, speeded at 105

revolutions per minute. A Worthington boiler feed

pump and Hoppes heater complete the steam equipment.

The city water works 'pump, u?ed principally for fire pro-

tection, is operated from the same plant. The electrical

equipment consists of a 36 kilowatt Thomson-Houston

alternator, speeded at 750 revolutions per minute. The

relatively high engine and low alternator speeds make it

possible to belt directly, the engine running "under."

Double the usual weight was put in the rim of the engine

fly-wheel, and this arrangement insures a very satisfactory

light, free from pulsations. Space has been left to dupli-

cate the engine and dynaifio capacity.

4.
^

SSmSm^a Til
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About half the commercial lights are on meters, the rate

being j{ cents per hour, per 16 can^lle power lamp, for

business lights, and i cent for residence—a reasonable min-

imum being provided.

On December 12, 1894, an efficiency test was conducted

by the consulting engineer with the following results, which

he considered quite satisfactory considering the size of the

plant and the service required of it:

Friction of engine and dynamo, unloaded,

at 100 revolutions 10.03 horse power

Friction of engine and dynamo, unloaded,

at 109 revolutions (computed) 10.93 horse power

Total load with an output of 36^ am-
peres 68.67 horse power

Electrical output of dynamo, at the same

time ' 53S2 horse power

Net power required to drive dynamo. . . .57-74 horse power

Efficiency of dynamo 93- ^ P^r cent.

Efficiency of plant from engine to switch-

board
_

7S.4 per cent.

Percentage of total power required to

drive friction load 15-9

An excellent idea of the arrangement of the apparatus

and the general appearance of the plant will be gained from

L.\1ERI0R VIEW OF POWER HOUSE.

Swanson was and is still chief engineer in charge of the

plant.

Lightning and Barns.
Mr. McAdie's pamphlet on "Protection from Lightning"

has been revised and republished. Among the additions

made to the old material is a discussion of the question

whether barns are any more liable to be struck by lighining

afier being filled than before. Mr. McAdie cites these

figures: Last year, prior tu August ist, 223 persons were

reported as killed by lighining in this country; after that

date, 113; dwellings struck, before August ist, 173; after,

87: churches, before, 10; after, 15; barns, before, 130;

after, 138. It thus appears that w.lile much more than

half the year's damage done by lightning in other di-

rections occurred prior to the date mentioned, a trifle

more than half the injury to barns from that cause came

afterward. Mr. McAdie mentions three possible reasons

for this increased peril after harvesting the crops: (i) The

stalks of grassand growing grain serveas tiny lightning rod-;,

and reUeve the electric strain between sky and earth, but

when they have been cut down only the buildings and trees are

left to serve that purpose; (2} a full barn is warmer, and hence

more readily ignited than an empty one; and (3) the vapor in

the warm air, rising Irom a barn filled with new hay, attracts

the electric current and invites a discharge by that route.
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Properties of Fuse Metals When Sub-
jected to Short-circuits.'
Bv Walter E. Harrington.

In the transactions of the Institute, May 1893. page 251,

is a paper by Charles P. Matthews, "On the Behavior of Fuse

Metals in Direct and Alternate Current Circuits." The paper

deals quite exhaustively with the law established by Preece,

Prof. Forbes and others, bearing on the relation existing

between the diameter of fuse metals and the minimum cur-

rents required to fuse the metals, when sufficient time

elapses for the fusion to occur.

The la*v as enunciated is C=.a d§ wherein

C= Current in amperes,
d= Diameter of wire in inches,

a=Constant depending on the metal.

The law is not rigorously true, but can be depended upon

Camden- Horse Railroad company, Camden, N. J., during

August, 1894, The testing room was about 30 feet away
from the bus bars of the main station switchboard. No.
2 B. i.^ S. gauge copper wires led from the bis bars to

the testing table. At the switchboard the two leads were
connected, one to the ground bus bar direct, the other

through a 100 ampere knife-blade s^vitch to the trolley side

of a Westinghouse magnetic circuit breaker, whose range

of adjustment was from 250 amperes to 500 amperes in 50
ampere steps. In the testing room the wires were arranged

diagrammatically, as shown in Fig. i. In the cut, A was a

special fuse block whose terminals were protected by nil,

leaving three inches of fuse in the atmosphere; B, fuse

metal whose fusing current on short-circuit was to be de-

termined; C, a C-S magnetic circuit breaker carefully cali-

brated throughout its range, not only for its adjustment,

but also as well for 7, 14, 20, 30 and 40 turn colls. A Wes-

this being determined by the adjustment of the Westing-
house magnetic circuit breaker referred to before.

In the following tables the first column gives the size of

wire in B. & S. gauge; the second column gives the circular

mils. The third column gives the mean of determinations
as given hy the indications of the C-S magnetic circuit

breaker, fhe fourth column gives the constant B entering

into the formula C= B d-, where

C=current in amperes passing through the fuse metal on
a short-circuit.

d — diameter of fuse metal in inches.

B=:constant depending on metal and voltage of circuit

short-circuit is made on.

Ttie writer noticed that the values as obtained in the tests

when compared with the circular mils of the wires tested

showed a very close proportionality, showing that the fusing

MUNICirAL LIGHTING PLAN AT HAWARDEN, IOWA.—GENERAL FLOOR PLANT OF STATION.

very closely, particularly in the smaller diameters. In the

larger diameters the law certainly does not hold true, as has
been shotvn by different observers.

To be true and express the real relation, the constant a
should be expressed as a function of c/; and as far as my ob-

servation has led me, I think <? is a linear function of (/.

On page 261 of Mr. Matthews' paper is briefly men-
tioned that fuse metals rarely fuse in practice under the

conditions that the law as obtained demand. Mr. Preece,

on short-circuit tests made by him, writes in a very vague
manner covering the results obtained.

In the course ol his professional work the %vriter has had
occasion frequently to desire to know what current would
flow through fuse metals on 500 volt short-circuit work.
There being absolutely no literature on the subject and the

data being obtained only by experiment, led to the following

series of tests.

The tests were conducted in the power station of the

T. Read at the twelfth general meeting of the American Institute

EleLtrical Engineers, Niagara Falls, N. Y., June 25, 1895.

ton standardized ammeter was employed during calibration.

Since the construction of the C-S magnetic circuit breaker
is such that the adjustment depends only on weight and dis-

tance, the circuit breaker does not vary after use. Z? is a

100 ampere knife-blade switch.

The fuse metals tested were placed in fuse block .-i and
switch D thrown. This was repeated with the same size

fuse metal a sufficient number of times to find the adjust-

ment of the C-S magnetic circuit breaker which the current
flowing would not open, also the adjustment at which the
current flowing would open. The current which actually
flowed would be somewhere between the two indications as

obtained. The accompanying tables give the mean of the
two readings. The tests were made during the middle of
the day when the loads were light on the power station.

A 200 kilowatt General Electric four-pole and a loo kUowatt
Ecison bipolar generator were running during the obtaining
of the following data.

The sizes of fuse wires employed were such that the cur-

rent flowing through them would not exceed 500 amperes,

currents on short-circuits followed the law of the square
times a constant.

T.\BLE I.—COPPER.

B. & S. SlM
Gauge. d' C. M. S. C. Amperes. B.

3" ICO 39 380,000
29 is6 44 350.000 -

59 390,000
27 201 80 398,000
26 254 116 45^000
25 3'° 140 437,000
24 404 225 556,000
23 509 300 58g,oco

642 370 576,000

Table I. is for copper. While the constants B vary,
especially as the sizes of the wire become larger, this varia-"
tion is probably due to possible changes of conditions, such
as differences of diameter, length of fuse metal, loads on
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the generators at che time tests were made and heating of
the leading wires as the tests were being made. By aver-
aging B the law for copper wires on 5(X5 volt short-circaits
could be stated to be:

0=460,000 d-,

or, expressed direcdy in terms of circular mils, the current
which will flow in copper wires on jtx) volt short-circuit
will be

CM.
C= ,

1-9
where C =cnrrent in amperes,

C. M. ^circular mils.

TABLE II.—ALUMINUM WIRE.

WESTERN ELECTRICIAN.

Street railway equipments consisting of, say, two No. 3 or Xo.
14 Westinghonse motors, are usually protected by a piece of
Ko. 14 B. & S. gauge copper wire which will normally fus^e

undtr a minimum current of approximately 16S amperes

—

according lo Preece's law— whereas under a 500 volt short-
circuit, if not prevented by some foreign means, such as
feeder magnetic, or generator magnetic circuit breakers, a
flow of approximately 2,000 amperes will ensue. Take a
another illusiration: the lead and the tin allov fuses employed
by the Gmeral Electric company for their G. E.

Size B. & S.
Gauge.

C. M.
S. C. Amperes. B.

34

20

404
810

1,0=1

200 500,000
358,000
318,000

For alaminam the law for 500 volt short-circuit currents
would be:

C=392 .000 d^.

C. M.
C= .

2.6

There was one very pronounced peculiarity in the action
of aluminum during the short-circuits; the metal seemed to
bum longer and pieces of-metal would come down after the
explosion still burning.

TABLE III.—STOCK (LEAD AND TIN) FUSE WIRE.

ihnB. &S. Rating Fuse
Ga„B«. Wire Amps. C. M.d^. S.C. Amperes. B.

=4 I 404 SO 125 000
2t 3 "5 150,000
T9 5 1,252 i.^o 106,000
17 7 2,041? » 230 ll8,OG0
15 10 3.256 290 S6.COO

For fuse metal (ordinary commercial lead and tin alloy)

the law for 500 volt short-circuit currents would be:

C= iiS,ooo d-.

C. M.
C= .

9

The dense heavy suffocating smoke attending the ^hort-

FIG. I. PROPERTIES OF FUSE METALS WHEN SUBJECTED
TO SHORT-CIRCUITS.

Soo equipments and rated to fuse on 100 amperes will on a
500 volt short-circuit allow a flow of 3,600 amperes for ap-
proximately .01 of a second, if not preven^ed by the open-
ing of the povverstation m:-gnetic circuit breaker. Further,
with this latter type of fuse metal the quantity of metai to

disintegrate is so much greater, that usually more harm is

done owing to the vici<nis character of the gas as regards

conductivity, this usually establishing other grounds.
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FIG. 2. PROPERTIES OF FUSE METALS

circuiting of lead and tin fuse metals was very pronounced
and disagreeable.

Copper gave the best result as regards quantity of current

per cross-section of metal. This is shown in the formula

for copper
C. M.

1.9

where compared to the other metals the current per circular

mil is a maximum, and that the amount of metal to disinte-

grate for a given current would be a minimum. In all the

tests the behavior of the copper short-circuits were notice-

ably short and attended with a loud explosive report, with

but little comparative flash.

One phenomenon was noticeable when a cold surface, such

as ^lass, was placed in the immediate path of the discharge;

a finely deposited surface of light copper would present

itself. This was unquestionably a case of condensation of

the copper gases. While it may be argued that the law as

enunciated by the writer, covering 500 volt short-circuit

cunents through fuse metals may not be rigorously true, still

it certainly is as true relatively, as that of :he law enunciated

by Preece, covering the relation between minimam fusing

currents and diameters of fuse metals.

In the use of the law for practical work where fuses had

to be employed for cases beyond the values as determined

by test, the values as obtained by extrapolation in every in-

stance fulfilled the requirements, demonstrating the practical

correctness of the law.

A few cases are cited wherein a knowledge of the law

would be of practical value. Take railway work, elevator

work, in fact any case of varying power transmission,

where if fuse metals are employed, the'sizeof the fuse metal

is governed not so much by the normal safe carrying capac-

ity of the apparatus to be protected, as it is by the expected

normal jumps of current the apparatus is designed for, and

expected at times to cairy. The standard 18 to 20 foot

WHEN SUBJECTED TO SHORT-CIRCUITS.

At this pointit is pertinent to refer to a phenomenon ac-

companying the "blowing" ot a fuse on a 500 volt short-

circuit; that is, the destructive arcing following the disinte-

gration of the fuse, maintained, of course, at the expense of

the terminals. In the determination of the law C— B d-

the after-arcing was eliminated by using a protected terminal

fuse block.

TABLE IV.— LAW.

11 S. Gauge Circular Mills.

Preece. Harkington.

Cop. Regular Amps.
Rating,

Ailnperes Short
Circuit.

30 100 5 jj 39
29 126.7 12 44
28 1597 '4!/2

27 201.5 17
26 254.0 20

25 320 4, =4 140

24 404,0 2J 215

23 50Q 4 34 298
22 6,2.7 41 340
21 8.0.1 48 405
20 1,021.5 56 510

19 1 2ia.4 67 f^i

iS 1.024.3 82

17 2.04S.2 9S I 024
16 2.582-Q "5 1,291

15 3.256.7 140 1,625

"4 4 106.8 168 2,053

»3 5.178.4 •55 =,S'^9

6.520 9 235 3,2''4
'

It 8,2,4 280 4,167

1

10 io,l8..i> 5iO 5,190

q 13,094.0 395 6.547
1 8 16,509 470 8,000

7 20.816.0 560 lo.too

6 26,250.0 670 i',ooo

33,102 790

4 41,742 950 20000

^1

In a paper entitled "The Destructive Arcing of 500 Volt
Fuses" read before the American Street Railway associa-
tion at Atlanta, Ga., October, iS94,bythe writer, this mat-
ter is elaborated upon, and in brief shows that the results
due to arcing, following the blowmg of a fuse, may under
short-circuit conditions be far worse than tven the results
attendant upon the passage of such mome.itarily great cur-
renls.

In Table IV., column i gives the size in B. & 3. gauge
of the copper wires; column 2 gives the circular mils; col-

umn 3 gives the minimum fusing current as determined
by Preece's law, 0^^10,244 ^ ">» 3,nd column 4 gives the
fusing currents on 500 volt short-circuits as determined by
the law, C=47o,ooo d"-, enunciated by the writer. Fig. 2
graphically illustrates the pronounced disparity of the two
laws, showing the curves of currents for diameter—curve
.-/ for Greece's law and curve ^5" for the law as discovered by
the writer. The natural conclusion arising from a knowl-
edge of the above data is that fuse metals are under no cir-

cumstances to be considered in the light or nature of a
protection.

Street Railway Company Cannot Use
Competitor's Tracks Without

Express Authority.

Readers of the Wes 1 ern Electrician will remember
the street car encounter on Twenty-second street, Chicago,

on April 4lh last, when the Chicago General Railway com-
pany attempted to run a car on the tracks of the Chicago

City Railway company. The immediate result of the ex-

periment was the demolition of the venturesome car by Su-

perintendent Bowen and a force of employes of the Chicago

Ciiy Railway company. The Chicago General Railway

company, of which Congressman McGann is the leadint^

spirit, contended that the rails were a part of the public

highway, and that it had as much right to operate its car

over ihem as a cab driver had to drive on the track. A suit

in chancery was instituted to decide this novel point, and

the Chicago City Railway company has been sustained at

every point in the exclusive use and operation of its tracks

for street railway trafiic.

Judge Tuley rendered the decision on August 2d. He
held that the complainant has not the right and cannot ac-

quire the right from the City Council to use the tracks of the

defendant company without compensation, and the bill of the

complainant was dismissed for want of equity.

The opinion is a long one, and the court went fully

into the discussion of the question of the right of one com-

pany to use the tracks of another company which are laid in

a public street.

In 1SS7 the defendant company obtained an ordinance

giving it the right to lay down and operate a street railway

in Twenty-second street from State street to the river, and

in 1892 the complainant company was given a franchise by

the City Council to lay down and operate a street railroad

from Grove street to Jefferson street in Twenty-second street.

This covered about 300 feet of Twenty-second street which

had been granted to the defendant, the City Railway company.

The complainant company laid its tracks down and operated

its tracks to the Chicago river from the west, to which point.

the other company was operating its cars from State street.

The ordinance of the General Railway company authorized

it to connect its tracks with the Chicago City railway, at or

near Grove street, but it gave no right to lay tracks in that

part of Twenty-second street occupied by the defendant with-

out the consent of the latter. The ordinance also gave the

complainant company the right to operate its cars on tracks

notowi>ed by it on such terms as could be agreed to between

the companies owning the tracks. In 1S94 negotiations were

commenced between the two companies with a view to the

complainant company running its cars over the tracks of the

defendant on the 300 feet of Twenty second street west ot

Grove street. The city, at the request or the General Rail-

way company, repaired and strengthened the bridge over the

river. The tracks of both companies were laid up to the

river, and an apparent connection made there between the

two roads, but the negotiations as to the joint use of the

tracks were broken off before an agreement had been reached.

On April 4lh the General company ran one of its cars

overthe bridge, intendingto proceed east for the purpose of

testing its right to the use of the Chicago City railway tracks.

The car was met by employes of the latter company, who de-

stroyed it. The General Railwaycompany then began suit for

an injunction to prevent the other company from interfering

with it in its alleged right to use the tracks along with the

City railway.

The court discussed the contention of the complainants

that they have a right to the free use of the tracks of the

other company for the reason that the constitution of the

slate makes every railway a public highway. On this point

Judge Tuley said:

If the true construction of this provision is that railway

tracks and rights of ways are public highways in the sense

that a road or street is a public highway, which any person

can use wiih any vehicle he thinks proper, then there was

no necessity of the complainants obtaining either a legisla-

tive or municipal act in order to exercise the right of run-

ning cars on or over the defendant's track?, whether tlie
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same were laid in the streets or over private property. This

court cannot conceive how it can be seriously contended

tliat such is a proper construction of the provision of the

constitution.

Judge Tuley said that while he was of the opinion that the

Legislature could authorize the taking in part and the use of

the tracks of one railroad by another and non-compeiing

road by making just compensation, it was doubtful whether

the city could authorize this to he done unless its charter

gave it the express power. Conceding ihe ordinance did

give it the right to run over the other company's tracks, it

could not do so until it had first applied to a law court and

had the damages and just compensation to be paid the de-

fendant fixed. A court of chancery could not call a jury to

determine the compensation and the latter must be fixed by

a court of law. In conclusion, the court said that if the City

Council should grant to one street railway company the

right to operate its cars over the tracks of other companies

it would place the vast properties of the company, amount-

ing to many millions, at the mercy ot the whim or cap ice of

the City Council.

The court directed that an order be entered dismissing

the bill, and the question of an appeal was left unsettled on

account of the alrsence of John S. Miller, attorney for the

complainant. Attorney Plumb, representing Mr. Miller's

firm, announced that the decision would be appealed from.

Eastern Organization of Telephone Corn-
pan ies.

As announced recently in the Western Electrician,

there is a movement on foot in New York city, having for

its object the formation of an association of telephone com-

panies to fight the Bell. A dispatch from New York says

that telephone manufacturers and makers of telephone ap-

paratus have arranged for an organization to be kno\yi as

the Eastern Telephone Protective association. A prelimi-

nary meeting was held at the Astor House recently at

which a committee was appointed to draft by-laws and form

a plan for organization. Among the manufacturers present

were A. F. Stanley, J. D. Leatherbee, J. H. Scofield,

George W. Coy, H. C. Williamson, A. C. Hadburn, S. J.

Tunbridge, James R. Strong, H. H. Douglas, Mr. Palmer,

of Palmer Brothers, of Mianus, Conn., and Mr. Wettmore,

of the Manhattan Electrical Supply company.

Assurances are said to have been received from telephone

manufacturers in other cities, that they are ready to support

the organization. The immediate and most important ob-

\

German Electric Locomotive Crane.

An electrical company in Berlin has brought out a new

electric locomotive crane, shown by the accompanying illus-

trations, reproduced from the Ehktrotichnische Zntschrift.

This crane embodies several new features, and the object of

the designer has been to produce a machine with the least

possible complication of parts and levers, so that the man in

FIG. 2. GERMAN ELECTRIC LOCOMOTIVE CRANE.

charge need only possess ordinary common sense to operate

the machine successfully.

Fig. I shows the crane complete; the general construction

is easily perceived. The equipment has thre^ distinct mo-

tors—one of 40 horse power, making 400 revolutions per

minute, for operating the drum that winds up the lifimg

chain; one of 17 horse power ol 700 revolutions per minute

for operating the turntable, both motions being regulated

FIG. I. GER^L^.N ELECT

ject will be to protect the users of telephones manufactured

by others than the Bell company, and to wage active war

against the old company. The promoters of the new asso-

ciation claim that the troubles of the competitors of the Bell

company arise from the latter's intimidation of the telephone

customers. Reduction of rates is also contemplated.

It is proposed to construct an electric line to connect
Webster and Seabrook, Tex. The route to be selected

will be a very picturesque one. as it will follow the shore of
Clear Lake nearly the entire distance.

RIC LOCOMOTIVE CRANE.)

by one lever, and a third, also of 17 horse power, used for

moving the truck on which the crane rests in either direc-

tion. The lever for this motor is on the side of the plat-

form. All three motors are iron-clad and well protected;

the current is led to them through an ordinary trolley

pole.

Fig. 2 represents the controlling device for this crane, by

which only one lever is needed for both vertical and hori-

zontal motion. The lever is attached to the two rheostats,

of which one operates the lifting motor and the other the

moving motor, by a double cross-head, giving it both a ver-

tical and horizontal motion. When the lever is lifted up it

will start the drum motor, wnding up the chain and lifting

the load with a speed proportional to the inclination of the

lever; if the lever is moved downward a reverse motion will

take place. If the lever is simultaneously moved to the

right or left the turntable will move in the corresponding

direction. When the lever is turned back to its position at

rest the current is cut off from the motors and instantly an

electromagnetic brake is released, stopping the drum and

keeping the load suspended in the desired position. If the

motorman, by accident, should lose his hold on the lever, a

spiral spring attached to the crosshaads of the lever will

snap it back to its first position; the current is cut off and

the brake put in action. By this arrangement all possibil-

ity of accident to the machinery is practically avoided, and

any ordinary laborer can be entrusted to operate this crane

with very little instruction.

The capacity of this electric locomotive crane is six tons,

and it will lift this weight with a speed of about one foot

per second. The speed of the turntable is about four feet

per second on the large gear wheel, and the total weight is

21 tons.

Indiana Avenue Promises.
The Chicago City Railway company is making every

effort to secure the property owners' consent to the intro-

duction of an overhead trolley line in Indiana avenue. The
residents on the street are quiet and conservative and most
of them profess to be satisfied with the existing horse car

service. The contest is an interesting one. Recently a

very fine car was put on the line, and it bore this announce-

ment:

This is the kind ot cars that will be used on this line when
electricity is substituted for horses.

Following this inducement came the following nicely

written letter from the company to properly owners:

We wish to thank those who have signed frontage consent
to change the horse to electric power in Indiana avenue, and
to congratulate such signers upon the fact that the frontage
already signed is nearly sufficient to warrant a speedy re-

moval of the horse car from that street.

We send this chiefly to correct and deny a report recently
circulated by some unknown and untruthful person to the
effect that we were paying for frontage. This is not true.

We shall not pay for frontage and shall not, directly or indi-

rectly, purchase consent or property; w^e shall not resort to
questionable methods, and the unfairness of such scheme to
those having already signed is so manifest that it ought not
to be necessary to stamp the story as false and unfair.

As we have ordered cars constructed like car "1895," re-

cently run in Indiana avenue, for the purpose of equipping
that street with the best cars known, which shall be lighted
with Pintsch gas, we again express the hope that you will

sign the petition and hasten the construction and change of
that Hue. It is the general belief that such change will ad-
vance values in Indiana avenue, where no advance has oc-
currtd for many years; will fill up vacant and unoccupied
houses and fiats, more numerous than on any other street in
Chicago; will dress up and cause repair to many houses
now somewhat incongruous; wilt drive from the
street the excessive traffic and teaming and the obnoxious
night wagons; will generally improve the comforts of the
residents on iliat street, and will remove therefrom the horse,
which is a reminiscence in street car operation and assists

only in adding dirt to the street.

Clean, comfortable and beautiful cars are guaranteed
with the rapid transit proposed. The experimental, doubt-
ful and impracticable underground system suggested for In-
diana avenue is impossible, and will not be considered, and
has many objections when applied to that street not exist-

ing in the system proposed. A slot in a residence street is

more objectionable than the center pole proposed, and una-
voidable leaks and disturbances in the underground system
are more dangerous and objectionable than the proposed
line where the wire becomes dead when a "short-circuit" or
"ground" occurs. If the speed of the car has an objection,
a like objection can be made to any underground' or cable
system. Again, the cars of Indiana avenue will not be run
in Clark street, but will be trailers of the cable train in Wa-
bash avenue. No other arrangement has been contemplated
or wilt be considered. Tlie Pintsch gas is to be used, be-
cause the cars are trailers in Wabash avenue.

Permit us again to bring to your attention the enclosed
circulars, hoping that you will sign the enclosed petition
and return to us.

The fight is still on.

Initial Success of tha First Electric Lo-
comotives, and Its Significance.

[From the Boston EveniugTranscript .~\

At Baltimore specially designed electric locomotives of
great weight wdl haul the regular trains of the Baltimore &
Ohio road. This will be the first serious attempt todis-
place the steam locomotive in regular steam railroad serv-
ice.

On its complete success much depends. If it proves
economical there is no question but that roads like the
Pennsylvania and the New York Central will give the mat-
ter of changing their motive power for local, if not for
through traffic, serious consideration.

Two of these electric locomotives will be used to haul
the Baltimore & Ohio trains through Baltimore's $S.ooo,-
000 tunnel, which, by the way, is 7,430 feet long, extend-
ing under the business part of the city, and contains
strictly speaking, the only underground electric road in^
the country.
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The Lyons Electric Railway.
The secuon-rail electric tramway which was one of the

rteresting features of the Lyons E.\position was indebted

for its motive power to a gas engine of the Buire-Len-

cauchez system, known as the "simple.v" engine.

The principle of this engine is much the sameas that of all

other gas engines. The slow combustion ofcoa] mixed with

the steam produces a gas poor in lighting properties, but rich

in carbon oxides and hydrogen, and having a heating ca-
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22 inside places, and outside standing room on the plat-

forms for 20 passengers.

Each car has an a.\le motor, upon which is mounted a

cog gear receiving its movement from a wheel solidly lixed

on the shaft of the electric motor. The train of gearinfr,

which reduces the motion of the electric motor to a proper

speed, is run in a box filled with oil.

The 500 volt current is used for lighting the cars, five

100 volt lamps being placed in series—one in the front.
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their system over the overhead systems for thickly populated
districts, while conceding iheadvantages of the aerial method
for sparsely inhabited precincts, country roads, and the like.

The difference in cost of the two system?:, they assume, would
be comparatively trifling, when the superior advantages of

their system are considered. The road was operated con-

tinuously during the Exposition, and carried 730,862 pas-

sengers, making a total of 115,000 car-kilometers run.

The authorities of Paris are so well pleased with the sys-

tem that a franchise has been granted Messrs. Claret and
Vuilleumier for an electrical line from the Place of the Re-
public to Romainville, from the Boultvard St. Martin in a

northeasterly direction to the city limits. The work will be

commenced at once.

Electricity and Plant Life.

The A^c-co I't?/-^' iVcTi?/,/ announces that the employment
of electricity to hasten vegetable growth is "technically

known as electroculture," and it gives :this information:

At the Ithaca (N. V.) experiment station Prof. Eailey, by
the aid of electric lights burned all night in greenhouses,
makes plant life work "overtime"—that is, he forces plants
to do both day work and night work without a moment of
''sleep." Sunlight, as well as atmosphere and water, is

necessary for a plant's development. The electric light re-

sembles sunlight in its composition more than does any
other artificial light. It is the common theory that plants
grow mostly at night, making use of the air, water, sun-
Hght, and other materials which ihey have received during
.1.^ -^"y, when the sun is shining. It is generally believed,the c

FIG. I. THE LYONS ELECTRIC RAILWAY.—BUIRE-LE:

pacily of about 1,500 calorics. This is its fuel. What dis-

tinguishes this from other gasogene systems is the complete

absence of a boiler. The steam, which is usually furnished

by a separate boiler, is produced here in the generator

itself, water being forced by a heavy air pressure into mi-

nute drops which fall upon the incandescent products of

combustion and are thus converted.

This arrangement is an economical one, and dispenses

with a chimney as well as a boiler, and also makes constant

attendance and watching almost unnecessary, a condition

of affairs which would be impossible with even the smallest

boiler. It has, however, the disadvantage of requiring to

be frequently cleaned of the accumulation with which its

internal structure constantly covers itself.

Fig. I shows the complete generator with the motor in

the foreground. The former consists of a vertical cylin-

drical oven, completely closed, at the upper part of which

is a hopper where the combustibles are introduced. Above

the grate a thin stream of water flows, which is converted

into a fine spray by an air blast entering through the closed

ash pan. A blower driven by the motor furnishes this draft.

The poor gas is led from the upper part of the cylinder to

the base of the filter of coke, through which a column of

cold water percolates, and is washed. It then flows into

the gasometer, whence, by a pipe beneath the floor, it is

admitted to the engine.

The engine, which has but a single cylinder, has two fly-

wheels and a transmission pulley- An automatic safety valve,

maneuvered by a connection from the upper part of the

gasometer, opens to allow the air an outward escape, when

the gasometer is full, and the production of gas is thus tem-

porarily reduced to a mimimum.

When during working hours, or at the close of the day's

labor, the engine comes to rest, the gas is not extinguished,

because of the difficulty of re-lighting. When the engine is

brought to a stop the blower ceases to move and a very

light consumption of carbon takes place, something like

one kilogram per hour, during the rest. As a rule, then,

the gas burns through the twenty-four hours of the day,

and it is only extinguished when the cleaning of the grate is

absolutely necessary.

The gas motor, of which the angular speed is 125 revolu-

tions per minute, drives a six-pole Thury dynamo making

300 revolutions per minute, which has a capacity of 155

kilowatts, but is seldom called on for over 80 kilowatts,

at a tension of about 500 volts. Of course, the output is

constantly varying, there being five trains on the line at

the same moment.

The 12 carriages which furnished the service between the

Exposition grounds and ihe Lafayette bridge were of the

closed form without the double deck or "imperial," with

NCAUCHEZ G.AS ENGINE, GENERATOR AND GASOMETER.

one in the rear, and three in the interior of each vehicle.

Sliding contacts on the center rail transmit the current

to the car motor; there is no overhead trolley. At either

end of the car a commutator with 12 contacts regulates the

movements of the train, through the rheostat, which is lo-

cated on the roof. There is also a reversing lever with a

switch at each extremity of the car and an emergency brake

switch in addition.

No difficulty is experienced in making changes of direc-

therefore, that they need rest, just as animals need rest, for

the buildingup of the tissues worn out during the day. Prof.
Bailey, however, does not believe that plants need rest in

the same sense that animals do. Plants have simply ac-
quired the habit of gathering nourishment and using it at

different times, because nature has divided the day into light

and darkness, and because it is better to "make hay while
the sun shines," and to use it at night when there is nothing
else to do. There appears to Prof. Bailey to be no reason
why plants cannot grow in full light. In the arctic regions,
wherethe year is divided into one long day and one long
night, plants grow continuously, as conditions require.

Now, if electric light enables plants to acquire stimulation
during the night and does not interfere with growth, it will

cause them to grow to a greater size.

Artificial lights are found to produce much the same effect

upon plants as does sunhght, only in a smaller degree. If

a ray from an electric arc light be thrown through a prism
it will separate into various colors, as will a ray of sunlight.

The ar:: light contains more violet rays than sunlight, but
has less orange rays, which latter are very valuable to plants.

By using an amber globe over the arc light, therefore, its

rays become more like sunlight. Prof. Bailey has experi-

mented both with a naked arc light and with one covered
by a globe. He hung the uncovered arc light, of 2,000
candle power, inside his greenhouse, burning it all night.

He found that the plants matured earlier than others in a

FIG. 2. THE LYONS ELECTRIC RAILWAY.—CLAK

tion, switching, etc. Stopping and starting at road cross-

ings are readily accomplished, and a speed of 35 kilometers

per hour has been attained experimentally, although the

usual speed is about 25 kilometers.

Fig. 2 gives an idea of how electric cars without a trolley

look, this being an illustration of the Lyons road at the

station.

The inventors, Messrs. Claret and Vuilleumier, accord-

ing to VEclairage Elec(riqi(e\ from which the illustrations

and facts are gleaned, contend strongly for the superiority of

ET-VUILLEUMIER TRAINS LEAVING THE STATION.

greenhouse lighted only by the sun. The nearer the plants

were to the light the faster was their growth.

While Prof. Bailey is continuing his experiments with the
arc light similar investigations are being made with the in-

candescent lamp at the West Virginia experiment station

under Prof. F. W. Rane.
Prof. Rane prefers the incandescent lamp, because it is

cheaper, consumes less time, and is not so bulky. Prof.

Rane is meeting with much the same results as noticed

by Prof. Bailey. He finds that the stronger he makes
the candle power the more marked are the increases in

growth.
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The prospect of the operation of electric locomotives on

existing trunk-line railroads (or passenger service, replacing

steam locomotives, is sufficiently promising to attract the

attention of some of the largest business corporations in the

country. It is now reported that the Westinghouse Elec-

tric & Manufacturing company and the Baldwin Locomo-

tive Works, anticipating a demand for the new type of loco-

motives from the steam railroad companies that are now in-

vestigating the question, have entered into an agreement by

which they will poo] their issues, as it were, to exploit and

build up this new industry. Such a combination would be

a very strong one, and -as there is a demand, even at the

present day, for electric locomotives for suburban line, ele-

vated and switching service, there should be a field for its

efforts.

When the National Electric Light association held its

convention at Montreal a few years ago the hospitality of

the Canadians quite overcame the visitors, and many of

those who had the pleasure of attending that meeting will

not miss the opportunity to participate in the gathering of

street railway men which will take place there in October.

It looks as if our Canadian brethren were bent upon sur-

passing all former efforts, and were determined to establish

a new record this fall. There is no city on this continent

which recalls brighter recollections in the minds of electrical

men than Montreal, and we predict for all who attend

tliis year's convention of the Araericin Street Railway asso-
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ciation a most enjoyable visit to one of the most beautiful

and liospitable cities on American soil.

Fashionable Long Branch is in a flutter because of the

advent of the trolley, and many "influential residents"

have threatened to withdraw their patronage and presence;

but just where they will go is a problem, as the trolley is to

be found everywhere these days. The only objection to the

improvement is that it will open up the exclusive resort'to

the outside world. One New York paper gives the names

of several prominent business men of Gotham who have

"openly declared that if the trolley should come they would

leave Long Branch if they had to give their houses away or

shut them up." Another paragraph furnished by the same

correspondent contains the very interesting announcement:

" *I hear you are going to have a trolley here/ said Mrs.

George M. Pullman, when she arrived this season. 'If so,

you will not see me next year.' " All of which sounds very

silly to the average American citizen.

After all the fuss and talk about investigating trolley ac-

cidents in Chicago, it seems that the examination of the

grand jury was confined to one case brought before it by the

surviving relatives and friends of a victim of an accident on

the South Chicago & Calumet road. It is not clear that

the case was one in which the railway company could be

held for damages, but it is claimed that evidence was

suppressed, and in order to get even with the company the

attorney for the relatives of the unfortunate won.an who
was killed caused the present investigation to be set on foot.

An officer of the company when summoned before the grand

jury is reported by a Chicago daily newspaper to have testi-

fied that one of the grand jurors was a lawyer who was in-

terested in collecting claims against the road for damages.

He declared that in his opinion the whole investigation was

merely a scheme to sandbag the street railway companies.

It might to be well for a special grand jury to investigate this

matter. The statement should not be permitted to pass un-

challenged. The claim agents for the Chicago street rail-

way companies tell some very interesting stories of methods

employed by shady lawyers to collect damages from these

corporations.

The president of the town of Cicero, 111., has some very

pronounced views on the subject of the value of public

franchises, and he insists upon corporations securing such

privileges making ample compensation. He says in a recent

communication upon this subject to the town board that the

time has come when no railroad company should be given a

franchise which does not provide some revenue for the town.

That these franchnes are valuable is evidenced by the earn-

estness with which the promoters press their claims, and, if

valuable, they should pay to the town a certain amount for

each mile of street asked for, and either an annual license

on each car or a certain per cent, of the gioss earnings;

such license or per cent, to begin a certain number of years

after the road shall have been built and when returns on the

actual investment shall warrant it. There is no doubt that

public opinion strongly favors some such policy as this, and

street railway companies must recognize this fact. Cities,

towns and villages can afford to be generous in their treat-

ment of street railway and similar corporations, for while

these enterprises are generally very desirable investments,

they certainly confer great benefits upon the public, and

while the stockholders secure good returns the community

enjoys corresponding benefits.

Wha'I' we feared has come to pass. We predicted a

month ago that the similarity in name and appearance of

the Electrical Journal (San Francisco) and the Electrical

Journal (Chicago) would prove "a constant source of an-

noyance." In all kindness we pointed out to our young

contemporaries that a change of name on the part of one of

them was desirable, or at least that they should make a

geogi-aphical distinction in their titles. This disinterested

and benevolent suggestion did not meet the grateful appre-

ciation from Supt. Barrett's philanthropic publication that it

seemed to us to deserve. The Electrical Journal of Chi-

cago manifested an acrimonious determination to retain the

name selected by the new San Francisco review, not, per-

haps, that it might filch unearned glory, but from some un-

known purpose of its own.

This course is ill-advised and will result in confusion.

One instance of this is already at band, and it justifies our

apprehension. Electricity of London reviews the first

issue of the Electrical Journal {S^in Francisco) and says:

"The editors are Dr. Perrine and Mr. G. P. Low; the aims

are 'honesty, breadth and helpfulness.' Naturally, the

National School of Electricity is regarded favorably.''

There you are; the organ of the National School of Elec-

tricity is mixed up with the new electrical review of the Pa-

cific Slope. Imagine ih^ feelings of Mr. Low and Dr.
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Perrine! Their aims are said to be "honesty, breadth and

helpfulness," and in the next breath it is stated that '"Nat-

urally, the National School of Electricity is regarded favor-

ably." What could be more confusing?

In the interest of accuracy, truth and justice, we again

call upon thi Electrical Journals to distinguish themselves,

the one from the other.

Preliminary steps have been taken by eastern manu-

facturers of telephone apparatus to form an association

with the avowed purpose of fighting the American Bell Tel-

ephone company. The plan of organization, as outlined in

the dispatches from New York, is somewhat similar to that

of the association formed at Chicago recently, but if the

reports be true there are many points of difference between

the two associations. Just what the policy of the eastern

association will be has not yet been announced, and it is

feared by some that the two organizations will not work
harmoniously, although their avowed object is the protec-

tion of*anti- Bell companies against the attacks of the old

monopoly. It is to be regretted that there is any division

in the ranks of the telephone manufacturers, for they will

find plenty of work on hand fighting the Bell company
without wasting valuable time and taxing their resources in

fighting among themselves. It seems as if the reputable

business organizations of the country engaged in the man-

ufacture and installation of telephones and telephone sup-

plies should be able to unite in one organization for the pro-

tection of the membirs, large and small, and thus get rid of

sectional strife. To engage in petty bickerings at this time

means certain failure.

It would appear that the local telephone companies

operating under Bell patents throughout the Northwest are

alive to the importance of the opposition that has devel-

oped against the old corporation and they are resorting to

every expedient to check the advance of new concerns. In a

Minnesota town last week a local company asked for a

franchise to establish a competing exchange and the repre-

sentatives of the Bell company attempted to bulldoze the

council by threats, of legal proceedings. The financial

standing of the promoters of the new company was attacked

by the Bell agents, upon the representation of correspond-

ents, but when these statements were challenged the Bell

company refused to make specific charges or divulge the

source of its information. Thereupon the council promptly

showed its disapproval of such tactics by immediately grant-

ing the new company a very favorable franchise. This is

encouraging news to the promoters of similar enterprises

who have been obliged to meet all sorts of charges circu-

lated by irresponsible Bell agents. Of cdUrse that corpo-

ration will not assume responsibility for these utterances,

but it has no hesitation about taking advantage of them

wben they have any efl'ect upon timid officials. Such a

policy is held in contempt by right minded men.

Ir 15 an interesting study, and one that cannot fail to

make a lasting impression upon the close observer of

events of the times, to note the gradual progress that is being

made by every department of industrial activity in regaining

the position occupied before the commercial depression

visited the country during the last two years. There is

more confidence manifested now than there was three

months ago, and merchants are looking forward hope-

fully to a prosperous fall trade. The volume of business

has already showed material increase, that during the last

month comparing favorably with the corresponding period

ayearago. Then, too, there are evidences on all sides of

preparations for even greater advances. Manufacturers

seem to be of one mind in predicting great industrial activ-

ity during the next six months. It is reasonable to assume

under the circumstance.s that there are good grounds for

this confidence. Those who have looked over the entire

field are really enthusiastic over the prospect. One New
England manufacturer of electrical supplies who was in

Chicago last week predicted an unprecelented boom in the

electrical business within the next twelve months. He
had made a careful study of the situation, and he announced

that his personal observation of aftairs throughout the

western and central states indicatel an enormous business

this fall and winter. He said, roo, that in other sections of

the country there was noticeable improvement, but no-

where was it so apparent as in the western and central

states. Others, equally well informed, agree perfectly

with this prediction. There is an upward tendency in

prices, too, that looks encouragin-g for those who have been

struggling along during the last two years with the hope of

maintaining their standing until there would hi a return to

conditions that would afford so:ne compensation for the ef-

fort. At the present time the outlook is certainly brighter

than it has been in many months, and there is reason to re-

joice in the return to good times.
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Electrical Interference.'

Bv Arthl'r Val CHAN Aiiwn, C. E.

The extensive commercial use of electricity has given rise

to some carious questions both legal and scientific, regard-

ing the mutual rights of the proprietors of electric circuits,

and their relations to the public
The sabtile nature of electricity and its i>eciiliar ability to

produce the effect of action at a distance, ap(jarently with-
out the inter^'enlion of any inte^^ening medium, increases

the difficulty of dealing with such problems and leads occa-

sionally to seemingly ridiculous conclusions. Thus, not long
since, an electric railway was plaintiff in an action to re-

cover damages from someone who had been discovered
steiding current from the trolley wire, but was non-suited,
the presiding judge giving his opinion that as electricity

was not a substance it could not be stolen. However cor-

rect such premises and logic may be, it is certain that few
centra! station men would approve either of the conclusion

or the practice it would apparently sanction.

It is considered good eqaity, though not necessarily good
law, that neither individuals nor corporations shall take any
action on their own property, or upon the public highways,

that shall militate against, or interfere with, the enjoyment
of similar rights by others. Electrical circuits not infre-

quently exercise a very serious mutual interference with

each other, and occasionally become sources of danger to

both life and property, and it is therefore pertinent to in-

quire into the conditions giving rise tosuch interference and
the possible remedies. For convenience in treatment the

subject may be divided into four general heads: First,

leakage; second, inductive disturbance,—(a) electromagnetic

induction, (b) electrostatic induction; third, common path
interference; fourth, electrolytic action.

LEAKAGE.

Every electrical plant consists of three parts. Some form
of generator {dynamo or battery), in which electrical energy

U produced, a set of receiving mechanisms, or translating

dences, whereby the energy evolved by the generators may
be usefully employed, and a conducting circuit uniting the

generators and receivers and forming the road over which
the electricity should travel. As there is no substance that

is a perfect conductor, offering no opposition to the passage

of the current, there is always a constant tendency for some
of the electricity to leave its proper path, and return to the

generator by other and foreign routes. As there Is no sub-

stance that is a perfect insulator, absolutely preventing all

leikage, there will always be a certain, and usually an ap-

preciable escape of electricity from even the best designed

and constructed circuits. The difference in admittance be-

tween conductors and insulators is, however, usually so great

that by proper design and appropriate construction all elec-

tric circuits may, at least in a commercial sense, bs perfectly

protected and all damage from . such leakage obviated.

Chiefly from the rapid growth of electrical development, the

tendency has been to install carelessly, and superintend and
maintain imperfectly, hence, it is hardly an exaggeration to

state that a notable proportion of the electrical plants now
in operation are, or are likely to become, sources of danger
to adjacent circuits and to life and property, by reason of

leakage. The remedy is obvious; skill in design, care and
fideUiy in execution, and the adoption of the highest stand-

ard of electrical maintenance will eliminate all possible

danger from this source. Electricity is the most powerful,

and withal the most dangerous form of energy. Like tire it

is the best of servants but the worst of masters. Deservedly

popular, it only rests with electrical engineers to secure its

universal intcoduction, by insisting upon such quality of

work as will inspire universal confidence.

INDUCTIVE DISTURBANCE.

The presence of electricity along a conducting cn-cuit

oives rise to very strange effects on adjacent bodies that, at

present, can only be partially explained. These effects are

made manifest by a disturbance of the electrical equilibrium

existing in bodies adjacent, theintensity of whichis inversely

proportional to the remoteness of the perturbing circuit,

directly proportional to the intensity of the electrical varia-

tions in the perturbing circuit, and but httle affected by the

character of the intervening medium. The process giving

rise to such disturbance has been termed "induction," and
manifests itself in two different ways, respectively termed
*' electromagnetic" and " electrostatic induction.

"

Electroinagneticlnduction.—To Faraday is due thediscov-

ery that every electrical circuit in some mysterious way excites

in the space surrounding it that peculiar state termed a mag-
netic field, varying intensity of which instantly responds to

every electrical change, and the converse proposition that

all changes in the magnetic field surrounding a closed con-

ductor prodjice an accompanying electrical current in it.

Consider two circuits in reasonably close proximity to

each other, such as would occur with two wires on a pole

line on the same side of the street, or cable conductors in

the same trench. Assume one circuit to be carrying an

alternating current varying from a positive to a negative

maximum many times a second. With every wave we
hive a similar magnetic whirl, which travels outward from

the wire as a center, looping its lines of force with all the

other neighboring circuits, and exciting in them electro-

motive forces that may severely interfere with their normal

operation. The gravity of the disturbance thus produced

will depend upon the exciting power of the perturbing cir-

cuit, the distance between the circuits and the sensitiveness

of the translating devices placed on the adjacent conductor.

If it be advanced that but little difficulty has so far been

experienced from this cause, the reply is that electrical de

velopment has but just commenced and that inductive inter-

ference will rapidly multiply with the multiplicanon of dis-

turbing plants. Further, in this country but little use has

been made of alternating current distributions of magnitude,

the most prolific source of inductive interference, but in

Europe, where such installations are common, the diffi-

culty has already been severely felt.

Inevitably, circuits containing the most sensitive receivers

are the earliest and the keenest sufferers, and telephone and

I. Read before the Xorthweslern Electrical association, Chicago,

July 17, 1S95.

telegraph lines have, iu soms instances, been paralyzed from
such interference.

The simplest and surest relief is to separate the interfering
circuits by such a distance as will render the inductive effect

inappreciable. Unfortunately, induction is most power-
fully manifest in crowded situations where there is the least

choice of circuit location and the greatest multiplicity of
conductors.

In electromagnetic induction an actual current is set up
in the neighboring conductors by the perturbing circuit.
Plainly, if the disturbing circuit be so located with reference
to other circui.s as to enable the inducted waves to neutral-
ize each other, no trouble would be experienced. This is

usually accomplished by frequently transposing the relative

geometrical positions of the conductors, either by twisting
them together as in a cable, or by placing them successively
on different pins in pole line work. Either the perturbed,
the perturbing circuit, or both, may be transposed with ref-

erence to each other, although the first e.xpedient is the one
usually adopted. The same results are attained by the use of
concentric conductors for either, or both, of the circuits, for
by this form of construction, theoretically the most perfect
neutralization is secured.

As the disturbance due to electromagnetic induction is

owing to an actual flow of current, it is occasionally practi-

cable to eliminate the difficulty by opening the disturbed cir-

cuit, either by a condenser, or by the introduction of an im-
pedance of such dimensions as will choke out the objection-
able impulses, while permitting the desirable ones to pass.

This method evidently requires a special design for each par-
ticular case, and can only be indicated on general principles.

"When properly arranged, this plan is exceedingly successsful,

to such an extent that the practice of telegraphir.g and tele-

phoning over the same wire, by the u^e of prooerly arranged
condensers and impedance coils, is successfully carried out.

Electrostatic Induction.— It occasionally happens, par-

ticularly incases where a grounded circuit is adjacent to a
metallic one, that cases of interference arise which cannot
be explained upon any electromagnetic theory, and which
are not obviated by opening the disturbed circuit either

with a condenser or by an actual break in the same. These
disturbances are now usually referred to as electrostatic in-

duction, in which the perturbed and perturbing circuits play
the part of the two plates of a condenser, with the air or
the earth forming the dielectric. Interference of this kind
is relatively quite rare, and usually of so small an amount,
at least, with the transmission circuits now in operation, as

to be perceptible only with the most delicate receiving
mechanisms, such as are found upon telephonic circuits. It

is hardly probable that this form of interference will play an
important part in any but telephonic installations, though
here it is frequently the cause of considerable difficulty.

This form of induction is the most difficult to cure, as

neither impedance coils or condensers have a marked effect

as a remedy. The method of transposition also is compara-
tively inoperative, the only radical cure, apparently, being
the removal of the interfering circuits to a considerable dis-

tance from each other. As this form of interference is not
likely to be v^-ry widespread, and as it probably will not af-

fect transmission plants to any great extent, it may be dis-

missed as of interest only to the telephonic fraternity.

Transmission plants, particularly those involving the u?e

of large quantities of alternating current, are sure to multi-

ply, in evidence of which there is the Niagara power plant.

Alread> there is sufficient knowledge, if skillfully applied, to

insure non-interfering circuit designs—the only way to se-

cure a harmonic and capable transaction of electrical busi-

ness.

COMMON PATH RETURNS.

When a single conductor is used in common on a portion

of two or more circuits, more or less interference is inevit-

able. Many cases may occcur where no objectionable re-

sults follow, as for instance, in a common trolley wire
jointly us;d by two electrical railways. In such instance,

the common use of the single conductor is a matter of agree-

ment between the contracting parties, each of which en-

dures, for the sake of other considerations, any resulting

inconvenience, and no controversy as to mutual rights re-

sults. A single exception appears in the case of earth re-

turns. In the early telegraphic days a complete metallic

circuit was employed, but it was soon discovered that valu-

able economy in line construction could be effected by the

use of the earth as half of the conducting circuit, without
any injury to the service.

The early telephone men graduated from the telegraph

school and consequently adhered to the same piacticee

Telephonic and telegraphic currents were so small that littl.

or no interference resulted, excepting occasional troubles

due to earth currents, for which nothing but a solar cyclone

could be held responsible. With the advent of transmission

plants incalculably larger amounts of electrical energy were
dumped into the earth, that, seeking a return by the path of

least resistance, buzzed and hummed through the unfortu-

nate telephones and sounders in a way to drive the per-

plexed electricians distracted, to say nothing of the general

public.

Early lighting plants attempted a grounded return, with

such inevitably uncertain service and loss of efficiency as to

speedily drive them to a complete metallic circuit. At
present electric railways are the only transmission plants

of magnitude that have a ground return, unless the earthing

of the neutral in multiple wire plants be included in this

term. Against this use of the earth the telephone and tele-

graph made the bitterest of fights in early electric railway

days, and in every instance were defeated, and justly, the

courts holding that no single enterprise could appropriate

the globe as a return conductor to the exclusion of all

others. The remedy for interference of this description is

easy. Give everyone a complete metallic circuit and all

difficulty will immediately cease. Of course, the old bug-

bear of prohibitive construction expense is immediately

advanced, but this, like the "Specter of the Threshold,"

will disappear when b:)ldly confronted. There are few

electric railways that by the improved conductance of a

complete metallic circait would not annually save in coal

more than the interest of the extra capital required in line

construction. Quieter lines, freedom from errors and

avoidance of repetitions, would amply repay the telephonic
subscriber for the shght increased cost of metallic circuits.

Transcontinental telegraph lines may perhaps continue
on grounded return, as they would be placed under the
heaviest, expense, and injured least by the absence of the
metallic circuit. Each and every other electrical enterprise
should be provided with its owm mdividual and exclusive
path as the surest, safest and, in the end, most remunera-
tive method of construction.

ELECTROLVITC ACTION.

The last division of the subject is that which at present
is causing the greatest annoyance and is likely to be followed
by the gravest and most severe consequences. When the
earth is employed to form a portion of an electric circuit,
the current on entering the ground wanders off in all direc-
tions, seeking paths ol the least resistance. Water courses,
damp strata and the like are immediately charged, and, if

there exists lines of water or gas pipe, or other' metallic
structures of lower specific resistance than the earth, the
current immediately seizes upon them as convenient and
easy homeward routes. Were this the end of the process
but little objection would be raised, for it is doubtful if any
underground structure could be so heavily charged as to
become injurious merely by the presence of electrical en-
ergy, and the simple passage of the current through por-
tions of city pipe lines could do no harm. Another set of
objections, however, obtains, for under the circumstances
described all the elements of an electrolytic cell exist, the
metallic portions of the originating circuit forming the pos-
itive pole, the soil, holdmg moisture and organic acids, the
electrolyte, and the various underground metallic structures
the negative poles. A study of the operations taking place
hi any electrolytic cell shows that the action of the current
is such as to remove particles of metal from the negative
pole and to transfer them into the electrolyte and ultimately
carry them to the positive pole. Such a process as this in-
evitably results in the more or less speedy destruction of
the negative element, and thus all transmission plants oper-
ated with a grounded return reproduce on a large scale the
destructive conditions of the electrolytic cell, wherein the
metallic structures in the ground play the part of positive
and negative electrodes.

Electric railways, as the principal transmission plant
adopting the grounded return, are the ones chiefly involved
in this form of interference. So long as the various metal-
lic structures in the street, owned by others than the elec-
tric railway company, are electro-negative to the railway
circuit, the only effect to be produced will be the gradual
deposition of metal from the railway circuit upon these
structures, which probably would be the occasion of no in-
jury whatsoever. The rails, rail bonds and return wires of
the railway will inevitably suffer severely from corrosive in-
fluences, as has already been noted in many cases, but no
actual interference can be alleged, and the railway company
must protect itself from destructive influences of this kind
as best it may.

If any portion of other underground structures become
electro-positive to the railway circuit, the current at this
point leaves the pipe line or other metallic structure, and a
lively corrosive action is immediately set up. In the case
of water pipes, gas pipes, cable sheaths or similar metallic
structures, the result is severe and destructive, pitting the
surface to such an extent that the pipe lines soon become
leaky, the cable sheaths destroyed and the cables ruined.
This effect has already attracted widespread attention by
the magnitude of the injury which has been done in larger
cities, such as Boston, Brooklyn, Rochester, Cincinnati,
Omaha, San Francisco, etc. In every instance a careful
electrical survey located and indicated the injury to be due
to current introduced into the soil by the street railway
that left the underground metallic structures at the various
points where the injury was noted. The water pipe, gas
pipe and other underground structures in our cities are too
important and too necessary to be subjected to any possible
destroying influences of this kind, and the effect of electro-
lytic action has been immediately to restrict the issuance of
electrical railway franchises, and has operated as a severe
check against the growth and extension of this branch of
electrical industry. Two methods of remedy are proposed.
The first and surest is the adoption of a double trolley sys-
tem, by means of which the railway circuit is removed
from the earth entirely, and exclusively placed upon its

own and appropriate overhead lines. Where this means is

adopted there can bs no question either of corrosive action
or any other interference from the railway circuit. In an-
swer to this the statement will immediately be advanced,
that it is impracticable to operate an electric railway upon
a double trolley system. This, however, is a fallacious
argument. The double trolley was in operation previous
to the adoption of the single trolley and there is, therefore,
no reason why it should not again come into practical
operation.

For the single trolley two arguments may be advanced.
The first and most important is that of decreased cost of
construction secured by the use of the earth as a return cir-

cuit. So long as electrical railways were in their infancy
and the roads were small and used but a sMght amount of
electrical energy, the ground offered a convenient and ap-
propriate return path. At present with roads of magnitude
it is well understood that the ground cannot be relied upon
as any adequate return and that from reasons of fuel

economy only an adequate metallic return circuit in the
shape of ground feeds or their equivalent must be secured.
It thus appears that the rails and the ground, under any cir-

cumstances, can only be utiUzed as a small fraction or por-
tion of the return circuit. The argument of increased cost,

therefore, can only be applied to small enterprises of this

description. In such cases the amount ol electricity dumped
into the soil is probably not sufficient to do any great
amount of damage, and with appropriate rail bonds, the

probable interference with other underground structures
can be largely avoided. The other advantage claimed fur

the single trolley system is the greater simplicity and cheap-
ness of overhead construction and greater ease of maintain-
ing the same. This argument is of much greater importance
than that of the decreased expense of the conductor circuit.

The construction and operation of the double trolley road is



WESTERN ELECTRICIAN. Ansfust 10, i^

decidely more complicated than that of the single trolley.

The present success of the electric railway is due largely

to the constant and perserving expenditure of the best

mechanical skill on the invention and reduction to practice

of overhead appliances.

With the advent of the single trolley, mechanical and

electrical engineers were relieved from the necessity of im-

proving the old and crude forms of double trolley systems

and bringing them to a state of commercial perfection.

Now that electrolytic action rises to a point of supreme

importance and that railway companies are either likely to

be deprived from extending their lines or laid under the

penalty of the payment of heavy damages for injury to under-

ground metallic structures, there is no doubt but that suf-

ficient mechanical inventive skill will be quickly found to

place the double trolley upon a perfectly successful and
commercial basis.

Disastrous corrosive action occurs at points where the

underground structures are electro-positive, the current at

these locations leaving the pipe line for the earth. Mr.

Farnham, electrician of the New England Telephone &
Telegraph company of Boston, whose attention was early

drawn to this matter, proposed as a remedy, the careful

location of the electro-positive points, by means of a volt-

meter survey, and then the attachment to the water pipes,

cable and other metallic structures of return conductors of

such dimensions as should be fully capable of removing

all current which tended to leave the metallic structures at

the electro-positive point, thus transferring the action to

the supplementary conductor that, if necessary, can be

easily replaced. It is probably impossible to expect an

immediate change to the double trolley, or the adoption of

any conduit system which would necessitate the use of two

conductors. Thus, for some time to come, the various un-

derground structures in the city streets will be menaced
from the presence of street railway currents, and as a pro-

tective measure a supplementary conductor attached at the

electro-positive points may be introduced as a palliative, if

not a complete remedy. Inasmuch as street railway load-

ing varies from time to time with the changes in the traffic

on the system, it is necessary to keep a ;onstant supervision

over underground metallic structures in order to see that

they are constantly protected and that changes in the load-

ing do not introduce additional point:^ of danger.

Electrical interference is, therefore, no longer an inscru-

table mystery, though doubtless the future will develop

methods of correction far superior to those now in our pos-

session. No interference problems are now likely to occur

for which science, combined with an honorable recognition

of the rights of others, does not suggest a remedy. In the

past two decades, electricity has permeated almost every

industry, and the electrical engineer is now wellnigh indis-

pensable to the design of all enterprises of magnitude. It

only remains for the profession to establish such an esprit

die corps as will always demand from each member an

exhibition of the highest skill, fidelity and justice in the

solution of each problem, to place it in the foremost rank

of scientific occupations.

Discussion.

The Chairman: I would like to ask the gentleman one
question bearing directly on the economy of alternating

currents. It was not quite clear to me in the paper what

you defined as electromagnetic interference and methods

of overcoming it.

Mr. Abbott: Electromagnetic interference would be

restricted to all those causes of interference where the

trouble could be cured by opening the circuit. When I use

the words •' opening the circuit," I use them in the ordinary

continuous current sense. A circuit which is opened by a

condensing has no admittance for a continuous current, but

will carry an alternating current. The introduction of an

impedance coil will open a circuit to an appropriate alter-

nating current, and yet keep it closed for continuous cur-

rent. In cases where a circuit is carrying a continuous cur-

rent, and where there is interference by means of an alter-

nating circuit, the introduction of an impedance coil will

cure the difficulty by choking out the induced waste of the

alternating current and still allow the continuous current to

pass unobstructed. In electrostatic interference there is no

effect produced by opening the circuit. In cases of electro-

static induction there is as much trouble with the circuit

open as when it is closed. It is undoubtedly true that at

the bottom of all these phenomena, both in electrostatic and

electromagnetic interference, the difiicul'-y rests upon the

same foundation, that is to say, on the probable movement
of a certain quantity of electricity. But in electromagnetic

troubles there is an actual apparent flow of current to and

fro; in the case of electrostatic interference this is not the

case, and consequently opening the circuit with condensers or

repeating coils will have no effect. The interference will

remain just as marked as ever. This form of trouble, as

noted in my paper, is very small and not likely to interfere

with transmission plants at all. But electromagnetic diffi-

culties have already affected transmission plants to a consid-

erable extent. There have been cases of continuous current

lighting in Germany in which the establishment of a neigh-

boring alternating current actually ])ut the lamps out; tliat

is to say, interfered to such an extent that the lighting could

not be carried on. By the introduction of appropriate im-

pedance coils the trouble was practically cured. The
method of transposition accomplishes the same result, but

cannot always be employed.

W\ D. Ball: You speak of opening the circuit, but 1 do

not quite understand the use of the word.

Mr. Abbott: The term "opening the circuit"' must be

understood in reference to the current under consideration.

A circuit having an impedance coil will be open to an alter-

nating current, but not to a continuous current. Conversely,

a circuit with a condenser would be open to continuous cur-

rent and not open to an alternating one.

Mr. Ball: You take a transformer, for instance, an

electromagnetic device, put a condenser in circuit to it, and
that is what you would call opening the circuit with the con-

denser. That would be opening it to continuous current

absolutely, but not to alternating. An impedance coil will

heck out the alternating current, but will allow the contin-

uous current to pass continuously. It means the designing

of the apparatus to fit the case.

Geo. Cutter: I have been very much interested in Mr.
Abbott's paper, largely to note the different views we take
on matters of thi^ sort, as modified by our interests. Now,
Mr. Abbott is a telephone man, and it is amusing to those

who have spent most of their time perhaps for ten or fifteen

years in the heavy engineering problems, to see how a tele-

phone man tackles electrical problems in order to Iceep the

telephones free from trouble with currents in the ground.
They do not want to put up another metallic circuit, which
would give good service, but which costs money. They
would like to liave us put up two trolley wires with all the

complications as supports and crosses and of leakage, which
railroad engineers very well understand. I am confident

Mr. Abbott understands them also. \Ve know very well

that the railroad companies are not going to accommodate
the telephone people in that way. Of course, I am sorry

for them, because I would like the telephone company to be
left everything under the earth, as they think they own
everything above the earth.

But to come to the scientific points in Mr. Abbott's paper.

They are of great importance to all central station men
operating alternating currents chiefly. It seems to me we
must not forget the fact that every time we induce a current

in a telephone circuit, or any otlier conductor, we are doing
it at the cost of our coal pile. Now, the question is, how
much of our current are we losing by the inductions and
leakages and different forms of interference that we have on
the circuits outside. It is an important thing, but it is a

very difficult question to answer. We caii readily under-

stand, if we have an alternating current wire hanging paral-

lel to an iron pipe, or an awning iron close to it, inducing

an electromagnetic effect, that it means a loss in our circuit.

We have no means of locating that, and it is a difficult

problem to tell how much of the power we are sending out

is lost in that way. Therefore, we should not overlook the

fact that every such induction, every such leakage, is a loss

of the electricity we are making, and that electricity when
it reaches that point represents quite a good deal of outlay.

And while the judge cannot say it is a substance, it costs

us money to make it, and we do not want to lose that..

Fred. De Land: The president in his opening address

referred to the agitation of those questions that are hostile

to the interests of electrical investors. The paper that has

just been read by Mr. Abbott touches on one of those

points. We know that if the same destructive effects on
underground pipes continue, it will only be a matter of time
when the authorities will say that it is better to draw the

lines very closely on all electrical plants. The result will

be that not only the street railways will suffer, but electric

lighting and telephone companies also. As the last speaker
says, let the telephone people take care of themselves; they
are very wealthy. But it seems to me no company has

taken care of itself quite so well as the telephone people, or

is quite so willing to do so. And no company troulDles

other companies so little as the telephone people. As Mr.
Abbott says in his paper, there is but one just solution to

this problem; that is, employ a metallic circuit throughout.

Educate telephone subscribers to call for a metallic circuit

for the improvement in their service. The cost would be

but a mere trifle over what they are now paying, and all

would get excellent service. I'he grounding of electric light

circuits is now practically unknown except in a very few
places. But with the electric railways it is different. I am
thoroughly in sympathy with Mr. Abbott's statement of the

case. It would add very largely to the cost of construction

to put in the double trolley system, but the returns in the

saving that would result from the absence of leakage and
the after cost for damage suits following from the corrosive

action of the current upon the pipes are certainly worthy of

consideration. It seems to me that Mr. Abbott has looked
into this matter very thoroughly. He has been engaged on
some very large engineering works. Outside of constructing

one of the largest telephone engineering works of the day,

he has constructed large electric railway plants in the East
and a large power transmission plant. Moreover, he will

shortly issue a work that will attract a great deal of atten-

tion on power transmission, probably one of the most prac-

tical works that electrical engineers have had the privilege

of reading. And therefore, I move that Mr. Abbott be
elected an honorary member of the Northwestern Electrical

association.

[Mr. De Land's motion was seconded, put to a vote, and
carried unanimously.]
Mr. Abbott: lam sure I am doubly grateful for the

honor conferred upon me in so entirely an unexpected a

manner. One of my friends in Chicago asked me whether
I would have time to prepare a paper to present to you.

At first I said no; I did not think I could spare sufficient

time to prepare anything worthy of your attention. But
after looking it over, and when I was assured that the paper
need not be particularly scientific, as it was not desired to

have the meeting overburdened with abstruse subjects, I

consented to do the best I could. I am exceedingly grate-

ful for the reception that has been accorded it.

in answer to the previous speaker I may state that I have
only been a telephone man for two or three years, and so am
rather green at this department of electrical work, and pre-

viously had the good or bad fortune to build about 300
miles of electric railway, some of the stations using 3,000 or

4,000 horse power. I have had some experience in electric

lighting and transmission plants. Consequently I have been
on each side of the fence, and perhaps from this range of

experience I may be better prepared to speak with fairness

to both interests. I have felt strongly electric interference

from electric roads, as a telephone man; also I have been
sued for damages because as a railway engineer I did not
build my road well enough to keep it from injuring some-
one else's circuit. Having received the fire from both sides,

it appears to me the way to do is not necessarily to look at

the cheapest cost of construction, not necessarily to build,

as a former speaker remarked, simply with an eye to what
you can get out of it now, but to build as profitably as you
can for your own company, and also perfectly justly, regard-

ing the rights of everybody else to do the same thing for

themselves. I think if the electric railway and lighting

people will build on those plans, we will have plants whiLh
are much more profitable. They will e.irn more money, not
because they will cost less to build, but they will be cheaper
to operate and there will be no lawyer's fees, which some-
times form a very large item in all enterprises. With
regard to the effect of the electric railway on the telephone
plant, I endeavored in the paper not to allude in any way,
excepting incidentally, to any possible question of that kind,.

because, frankly, although I am a telephone man at the
present time, I do not think that the telephone people have
any more right to the earth than the electric railway people.
The fact that they happened to be there a few years earlier

has nothing to do with the question. They have no right
to put down a circuit which will prevent anyone else from
putting down a similar circuit. And I do not think the
electric railway people have a greater right to interfere.

They are interfering with gas and water pipes serious'y.

For example, within the month after the opening of the first

electric railway in Brooklyn, the city gas company lost a
^6 inch water main from corrosive action. Cities will not
stand that, and the electric railway people must know it. I

am looking at this from a business standpoint, in one sense
of the word. I want business to be better. Electrical en-
gineers should not construct plants in such a way as to-

interfere with other people and make aldermen deny fran-
chises because of spoiled gaspipes, water pipes, etc. I don't
know of any way of curing that corrosive action as cheaply
and permanently as providing what is equivalent to a com-
plete metallic circuit. It may not necessarily be an over-
head trolley system; it may be a conduit system with two
conductors, or a road designed in such a way as to prevent
the incursion of the current into other metallic struc-
tures in such a way as to injure them. The Doint I wish to-

make is that we are all in the field now, and'we must each
plan and execute our enterprises and maintain them in such
a way as to be perfectly just to everybody else who may
wish to do the same thing, whether we occupy the city
streets or our own property.

Street Railway Securities.
[From the Chicago Tribiinc.'y

The Chicago Electric Transit company delivered, to N.
W. Harris & Co. an additional issue of $150,000 first mort-
gage 6 per cent, bonds, guaranteed by the North Chicago
Street Railroad company. This issue is made against the
construction of the Belmont avenue line. It is said this
completes the present issue of securities under the mort-
gages of the Chicago Electric Transit and the North Chi-
cago Electric company and the guarantees of the North
Chicago Street Railroad and West Chicago Street Railroad
companies. The trust deed of the Chicago Electric Tran-
sit company authorizes an issue of $2,000,000, however, but
provides that no further bonds shall be issued except for
the actual cash cost of permanent extensions, improvemehis,
and betterments of the road. Above $2,000,000 no further
bonds can be issued except for 75 per cent, of the actual
cash cost of permanent extensions, improvements and better-
ments. The North Chicago Electric Railway company's
trust deed authorizes a total issue of $r,000,000, but no
bonds above the $300,000 already issued can be put out ex-
cept for actual cash cost and permanent extensions.

In a statement made by President D. H. Louderback in

February it was estimated the net earnings of the North
Chicago Electric company for the current year will be
$40,000, and of the Chicago Electric Transit company
$4.5,000. As a matter of fact, the njt earnings of the two
companies will be greatly in excess of this estijnate of $95,-
000. The interest on the $1,150,000 bonds now outstand-
ing will require only $69,000. There will, therefore, be a
round profit which will go to the holders of the stock in

these auxihary companies. As the value of the slock in
these auxiliary companies comes to be demonstrated
through earnings largely in excess of the interest require-
ment the stockholders in the guaranteeing cable companies
will come to understand more and more forcibly Iww much
they have lost by permitting their oilicers to build these
lines with money raised from guaranteed bonds while they
retain the stock for their own profit.

In view of the fact that the issue of bonds by these two
companies is admitted to represent the cost of the lines, an
excellent opportunity is offered to calculate just the cost of
electric street railway construction at the present time. The
Belmont avenue line of the Chicago Electric Transit com-
pany, upon which $150,000 of bonds has just been issued,

is y\, miles in length. The Elston avenue line, upon which.
including the power house, $700,000 of bonds were issued,
is 5. S3 miles. On the total of 9.13 miles of electric road,
including a power house having a capacity of 4,000 horsi
power and buildings large enough to permit of doubling the
capacity, $850,000 bonds have been issued, or at the race of
$93,000 per mile. The North Chicago electric is 6.75 miles
long, and there have been issued $300,000 bonds, or at the
rate of $44,444 a mile.

The average traffic of the Chicago City railway last week
was 360,000 passengers a day, against 240,000 a year ago.
This increase of $r,ooo a day in gross earnings looks satis-

factory enough on the surface, but on closer examination it

would seem to be positively unsatisfactory. When the in-

creased mileage and the extensive introduction of electric
motive power is taken into consideration,when it is remem-
bered that the capital of the company is $1,000,000 larger
than it was a year ago, and when one recollects that the
traffic a year ago was most seriously interfered with by the
great railroad strike, it is easy to see that an increase of
$1,000 a day in gross earnings does not offer a prospect of
a particularly fat year for the stockholders,

"A consolidation of the street railway lines of St.
Louis," said D. G. Hamilton, president of the National
Railway company, ''would effecL a legitimate saving of
$200,000 a year. Competition has been so severe there
among the various companies that a great many lines are in
operation unnecessarily, and a great deal of expense is in-

curred which would be cut off if the lines were united. We
have seen the possibihties of economy through combination
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in the bringing together of the lines which make up the Na-
tional railway- I know there is a good deal of talk about
combining aU the street railway interests in St. Louis, but
we have not for some time had any definite offer for our
properties. At onetime we were asked if we would con-
sider 150 for the stock, but the directors declined to go to

the stockholders with that proposition."

A Neat Exhibit.

One of the most complete and attractive exhibits at the

recent convention of the NorLhwesiern Electrical associa-

tion in Chicago was that of the Western Electric company,

shown in the illustration herewith. This enterprising con-

cern, which is known in every part of the civilized world,

is one of the largest electrical manufacturers in the country,

and handles some of the best appliances in the market.

The exhibit consisted, as will be seen, of fan motors, am-

meters, voltmeters, switches, cat-outs, and the new West-

em Electric 25 ampere quick-break switches, which at-

tracted universal attention. The company's new volt-

meter and calibrating ammeter switches were also exam-

ined by visitors with interest. Columbia lamps and a

Wagner transformer—two excellent specialties which the

Western Electric company has recently adopted—were

interesting features. In addition to the above, many other

electrical devices were shown.

At the head of the stairs leading to the convention head-

quarters the Western Electnc company had in operation

two handsome constant potential incandescent arc lamps,

which received close and critical attention from the dele-

gates and \isitors.

The exhibits were in charjie of E. JI. Scribner and C. D.

Phoenix Telephone company. The ordinance pro\'ides that
the maximum rate for business and residence' phones shall

not exceed $30 and $iS respectively. It also provides that

the company shall supply the city free of cost two tele-

phones for the First ward and one for each additional ward,
and that any additional telephone shall be supplied at a cost

not exceeding $12 a year. Section nine of the ordinance
calls for a central office in the city and connections estab-
lished with all outside lines. It is also provided that work
shall be started inside of 60 days and completed inside of
four months. According to a local newspaper, **The Central
Union proposes to fight for its life, for several days ago a
circular headed "The Way It Goes' appeared on the streets.

This circular contained three columns of clippings showing
how the Harrison company, which put in a system at Deca-
tur, had to throw up its hands, which statement, by the
way, is not directly in line with truth. Circular No. 2 ap-
peared a few days ago and was received by customers of the

Central Union. It gives the readers warning not to m-
fringe letters patent No. 468,569, granted to Emile Berliner

November 17, 1891, for a combined telegraph and telephone,

covering all forms of microphone transmitters or contact
telephones."

An ordinance granting the right to place a telephone
plant in Logansport, Ind., has been passed by the ciiy

council at the request of the American Electric company,
represented by Ellsworth B. Overshiner. The patrons of

the new company will buy their instruments, and the ordi-

nance provides that the price for the telephones shall not

be above $25. The annual rates will be $iS for a business

house and $12 for a residence.

Articles of incorporation of the Home Standard Telehone
company have been filed at Albany. The capital stock is

$350,000. The following are the names of the directors:

Hon. Henry Russell, John 11, Farrell, Charles H. Whitney,
W. H. Keeler, John M. Bailey, W. McM. Speer, Howard
Hendrickson, Wm. Barnes, Jr., W. N. S. Sanders, W. P.

Rudd, James E. Lyon, W. A. Graves, John McCarthy,
James Rooney and W. J. Walker. The company will

A NEAT EXHIBIT.

Wilkinson, assisted by H. V. Smith, who did the honors

for their company in fine style.

The accompanying picture should have appeared in the

convention issue of July 27th, but its production was de-

layed by a photographer's error.

New Telephone Enterprises.

The New Jersey Standard Telephone company of New-
ark is endeavoring to establish a telephone system and cen-

tral station in that city. It wants 500 subscribers, at $36
per year for business houses and $12 for private residences.

A new instrument made under a French patent was tested

at Atlantic City and a company organized to introduce it in

New Jersey. The Camden Telegram says: "The telephone

service in this city is something awful and is the cause of

more profanity than any other one thing. It is almost im-

possible to get a Philadelphia connection and many mo-

ments are wasted trying to call up persons in Camden.
Whether the fault rests with the exchange or the manage-

ment is hard to ascertain, as no attention is paid to

complaints. Both business men and private parties would

welcome a rival telephone company, as it would mean a

cheaper and better service." The Telephone company of

South Jersey has secured a franchise and intends to com-

mence business as soon as the various rights of way are

secured, and it intends to reduce the rate for telephones to

both public and private subscribers. Instead of private in-

dividuals paying a rental of $60 a year as at present, it is

said the new company will fix the rate at $20 per year. The
new company has for its president John J. Burleigh, the

general superintendent of the Camden Lighting & Heating

company, and will not be a local concern, but will extend

the system to all parts of New Jersey. Franchises are

now being secured in different parts of the state. Ordi-

nances are already pending before the councils of Atlantic

City and Cape May.
Competition is promised Urbana, 111., telephone sub-

scribers, the city council having granted a franchise to the

furnish subscribers long-distance transmitters. The charge
will be $30 and $36 per annum or $2.50 and $3 per month.
Three dollars will be charged to subscribers, except private

residences, which will be $2.50. The company agrees not
to raise rates for five years from date of installation of the

telephone. The lines are to start from a central exchange
in Albany and run to West Troy, Green Island, Cohoes,
Delmar, Altamont, West Berne, Preston Hollow, West-
erlo, Clarksville, Ravena, Coeymans, Cedar Hil), Bethle-

hem Center and other places.

The following announcement, which is reprinted from a

New York financial paper, comes under the heading uf "impor-
tant if true:"'*A gentlemen closely connected with the new
Standard Teleplione company informs us that the company
is actively at work erecting poles and stringing wires in

many states. Work is now being rapidly pushed in Penn-
sylvania, Since the company came into existence, about
two months ago, it has been hard at work constructing its

lines, organizing offices, etc., and v/e expect to hear some-
thing more of it before very long."

A company of local capitalists has been organized j^t

Lewisburg, Pa., to furnish telephone service to Union
county. The capital stock will be $10,000 and an applica-

tion for a charter will be made at once. Canvasser?, are

now soliciting subscribers, in whose business houses and
residences telephones will be placed. The central oflice

will be located in Lewisburg and connections will be had
with the telephone system of Northumberland county. The
following are the officers of the new company: President,

J. T. Baker; secretary, C. H. Hassenplug; treasurer, C. F.

Shaffer. Among ihe other stockholders are W. D. Him-
melreich, Hon. Cyrus Hoffa, Willard O. Shaffer. W. R.

Follmer, France E. Brown of Lewibburg; J. K. Reish

of Vicksburg, and H. B. Young of Mifflinburg.

New Norton Switchboard Instruments.
Charles E. Norton of Manchester, Conn., has been

steadily improving his voltmeters and ammeters for direct

current until he now has one of the best instruments on the

market for switchboard use. Among the many commend-
able features which these instruments possess are their ac-

curacy, durability and neatness in appearance. They are

mounted in handsomely lacquered brass and will show no

NEW NORTON SWITCHBOARD INSTRUMENTS.

heating error when left in circuit constantly. The instru-

ments are adjusted so that the scale divisions are widest

where most used, in order to give the greatest possible de-

flection for a given variation. The cuts show the standard

type of these instruments.

Westinghouse Company to Work with the
Baldwin Locomotive Works-

It seems probable that the Westinghouse Electric& Man-

ufacturing company and the Baldwin Locomotive Works
have entered into a working arrangement by which their

resources will be exerted in unison to produce eleclric loco-

motives for long-distance or heavy traffic service. The de-

tails of the agreement are not made public, but it is said

that the prospect of the substitution of electric power on the

existing steam railroads of the country has induced the two

great corporations named "to work as one company" to fos--

ter and reap the fruits of this development. A Philadelphia

press dispatch says:

The name of the new company has not been determined,
and the oflicials of the Baldwin company dechne to say
whether it will be made a stock company. Both plants will

be retained as they are at present, extensions being made as

the business warrants. There will be a division of the work,
the Baldwin company taking up such as is suitable to their

facilities; the electrical work will be done by the Westing-
house company. A member of the locomotive firm, in

speaking of the consolidation, said: "We have been seri-

ously discussing the matter ever since the latter part of
April, and in view of the improvements which we jointly

considered the electrical developments of railways to have
been, we thought it to our advantage to combine our inter-

ests, and in furtherance of that policy have concluded con-

tracts which make a practical partnership, and we are now
prepared to construct electric railways and locomotives."

W. D. Updegraff, private secretary to George Westing-

house, Jr., in explainiiic; the scope of affiliation of inter-

A Buffalo paper prints a report that the Nickel Plate line

from Chicago to Buffalo will be transformed into a high-

speed electric railway, with trains running at a speed of 100

miles an hour.

NEW NORTON b WITCH IJUAKL- INSTRUMENTS,

est s of the Westinghouse and Baldwin companies, is re-

ported to have said:

The combination is to develop the possibilities of the

Tesia motor as applied to the railway service. We intend
to make it possible to ride from New York to Pittsburg in

three hours. With the Tesla motor we are assured of
power to draw a car at the rale of 150 miles an hour or
more. The only thing now is to get cars and car wheels
that will stand the strain of traveling at that rate of speed.
The ]^aldwin people assure us that this can be done. We
now have the system working at our plant at East Pitts-

burg. I can assure you that by the year 1900, or possibly

sooner, a line will be in operation between Pittsburg and
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New York. The interests of the two corporations are not

to be combined for anything beyond the development of the

railway feature.

Journalistic Courtesies Exchanged-
At least one of the solicited notices fur the new edu-

cational-scientific-philanthropic publication which Supt.

Barrett is "interested in" did not please the management

of that enterprise. The article originally appeared in the

Inland Printer and was reproduced in Electrical Engi-

neering, with proper ciedit. Despite this fact ihe Electrical

Journal holHs the latter publication rt^sponsible for' the

article and administers this rebuke:

Our shrinking sister, Electrical Engineering, objecis to

the Electrical Journal as a literary production, but admires

its advertising column^. We, on our part, reciprocate by
admiring the literary character of our contemporary, and we
have no doubt that we would admire its advertising also if

it had any. We are nothing if not optimistic, and we have

the happy faculty of seeing good even where others fail.

This in the first intimation the public has had of the

changed relation between Supt. Barrett and the editor of

Electrical Engineering. The latter was a most devoted

admirer of the city electrician, and it will be readily ad-

mitted that very serious differences must have arisen to cre-

ate such a breach as is now shown to exist. However, the

article which called forth the paragraph already quoted is

really interesting and for its own intrinsic merit is worthy

of reproduction.

Not The Kind of "Notice" Asked For.

|_From the Inland Printer, Chicago.]

We are requested to editorially notice the new monthly
paper, the Electrical Journal, just siarted by our well-

known fellow-townsman and city electrician, John P. Bar-

ret, better known as "the old man." And right royally

do we extend the publisher's hand of good fellowship, and
welcome to our select membership one who brings with

him the prestige as a scientist and the fame as an author

that surrounds the ex-chief of the Department of Electricity

of the World's Columbian Exposition. For who so valiant

in standing out for the rights of the common people, so

courageous in exterminating that dread disease known as

"moral strabismus, superinduced by the presence of the

bacilla of acquisitiveness,"' so progressive and enterprising

in giving to ihe world a report of the wonders that science

had gathered within the walls of her temple at Jackson

Park? And that the same enterprise and the same gener-

ous spirit influences his actions to-day is ilearly to be dis-

cerned by a glance through the 16 pages of advertising
* that appear in this his first number. How many * f our

publishers would have had the kindness of heart to have

made a free present of 16 pages of advertising to their

readers in order that there might be something in their

journal that would be worth looking at?

Costs Nothing to Get In; How Much to

Get Out?
[From the Electrical Bcvit-iv.'\

A new electrical publication in Chicago appears with

several very creditable advertising pages. One ot these ad-

vertisers writes to the Electrical Revie^o as follows: "In
answer to your favor of July 23d, would say that if you wish

to give us an advertisement on the same terms as we get

the one referred to, we will be glad to give you one also.

It is not necessary to state what these terms are, but you
can judge for yourselves." This is easily understood.

The offer is respectfully declined.

COMMUNICATION.
Overhead Wires in Minneapolis.

To the Editor of the Western' Electrician:

I wish to correct a misstatement in regard to the over-

head wires in Minneapolis, given in the last issue of the

Wesi'ern Electrician by the MinneapoUs correspondent.

While the "overhead wire nuisance" is not yet by any
means overcome, still it is far from the truth, to say that it

is growing worse, as these few facts will show:

Since January i, 1S95, one company alone has removed
from the subway district over 200 miles of wire. One of

the lighting companies has taken down every inch of its

overhead wire, excepting in one place where three wires

temporarily cross a side street. The other lighting com-
pany has laid many miles of conduit, is at present engaged

in drawing in cables, and will soon be in shape to cut down
its aerial lines. Most of the companies owning oveihead

wires are slowly complying with the requirements.

The time granted to the companies for removing their

wires has not vet expired.

ClI.VK.LES L. PiLLSBURV,
Electrical Inspector.

Minneapolis, August 5, 1S95.

CORRESPONDENCE.
New York Notes.

New York, August 3.— It is reported that Mayor Strong

will sign the resolution providing for the sale of a fran-

chise for a street railway system covering about 27

miles of street in the territory above the Harlem. This

resolution was adopted by the Board of Aldermen on the ap-

plication of the company known as the People's Traction

company, of which Francis C. Wilcox, a large property

owner in the territory through which the new road will run,

is president. There has been mucli talk of the use of

money in connection with the granting of this franchise.

This talk has kept the mayor from signing the resolution

until now, though it was passed by the Board of Aldermen

before he went on his vacation. His determination to sign

the resolution was arrived after a conference with the mem-
bers of the aldermen's railroad committee and a subsequent

talk with Mr. Wilcox and others who are interested in the

petitioning company.

The General Term of the Supreme Court, in the appeal

from the judgment of Justice Walter Lloyd Smith, setting

aside the franchise of the Nassau Electric and Kings County

Electric Railroad companies, generally known as the Flynn

roads, upsets Justice Smith's decision and upholds the

contentions of the companies on all the points raised in the

protracted litigation. The privilege of operating nearly 50

miles of trolley lines within the boundaries of Brooklyn

and the little town of Flatlands, which now embrace the

entire territory of Kings county, was involved. Large

financial interests were at stake. In the fall of 1893, di-

rectly after the Board of Aldermen, by the vote of the so-

called "cold thirteen," had granted the Flynn people a Iran-

chise, work on nearly all the lines was begun, and about $3,-

000,000 had already been expended when, a few months ago,

the sweeping decision of Justice Smith put a sudden stop to

all operations, the city authorities revoking all the permiis

they had granted. Work was resumed quickly, for an

hour after the decision of the General Term had been

handed down judgment was entered. President Flynn had

within another hour a thousand men at work on the lines.

Some of the lines are now in operation, but six months,

will probably elapse before the extensive trolley system can

be completed. The company promises to carry passengers

over all the lines for a single fare of hve cents.

A coroner's jury in Brooklyn, in a recent fatal trolley-car

accident, found the Atlantic Avenue Railroad company
"criminally negligent and wholly responsible for the death

of this child in not properly equipping their cars Avith suit-

able fenders." The fender agitation is increasing in force.

The Edison Electric Light company of Newburg, N. V.,

which the General Electric company lost control of not long

ago and then, through the aid of the courts, regained, was

on Wednesday consolidated with the opposition company,

the Newburg Electric Light ijc Power company. When the

Edison was placed back under the control of the General

Electric all local interest in it ceased. Congressman B. E.

Odell, Jr., who has long sought to consolidate the two op-

posing compaiiies and was president of one of them, then

stepped in and with others bought a majority of the Edison

stock, elected their own board of directors and submitted the

scheme of consolidation to the stockholders. The agree-

ment includes the capitalization of the new company at

$250,000. It is to be known as the Consolidated Gas, Elec-

tric Light, Heat and Power company of Newburg.

The Atlantic Cqast Seashore Electric Railway Company

opened its tracks between Asbury Park and Elberon on

July 31st. Two cars were run. Among the invited guesls

who made the trip were H. H. Vreeland, president of the

Broadway Cable company. New York; John P. O'Brien,

of the Metropolitan Traction company; O. O. Beebe, New
York; Colonel G, B. M. Harvey, the president of the new
road ; Mayor Frank Tenbroeck of Asbury Park; James J.

Corbett, the pugilist; T. S. Darlington of Darlington; As-

bury Park town officials and a number of newspaper men.

The road will be opened through to Pleasure Bay in a fort-

night.

By an automatic clockwork switch the bronze group on

the A''i:V-(;/(/ building, including the bell and bell strikers,

is now illuminated at night just as the hour is struck. The
light from 145 sixteen candle power lamps, placed in a circle

at the foot of the group, throws the figures in bold relief

A. G.

News from the National Capital.

W.A.SHI1NGTON', D. C, August 3.—The electric supply

people seem to be marked as victims of the illegalities of the

officials of this government who make some of its con-

tracts. The action of the public printer in discriminating

against the general industry of electrical appliances in favor

of three or four well-known and reputable concerns,

which were allowed to bid on a call for proposals which

might properly be termed a secret invitation, calls forth

much comment. Even the exclusiveness of the action did

not protect those thus favored, however, for the contract

was divided up, much to the disgust of some of the bid-

ders. There developed, too, a carelessness in the consider-

ation of the bids, which went very well with the disregard

of law and custom shown in securing the original proposals.

The work included a lighting and power plant for the gov-

ernment printing office, and no satisfactory explanation of

the situation has been presented. It was plainly the de-

sire of the public printer to limit bidding, and this inten-

tion appears to have passed for sufficient authority for an

unwarrantable act. Now, it appears that a large contract

will be, or has been. Kt to one firm without competition,

the action being taken presumably by a congressional com-

miitee, or that remnant of it which remains in power.

There was needed an equipment of dynamos for electric

lighting in the Senate wing of the capitol building, and

the work was estimated at between $40,000 and $50,000.

No bids were asked for this work, even in the limited and

exclusive fashion popular with the public printer, and there

appears to have been at the capitol even less regard for

the requirements of the law than was exhibited at the print-

ing office. There was only one bidder invited to present

a proposition for furnishing the dynamos at the capitol,

and tiae contract has been awarded that concern in the sum
of $35,000. In this connection it is pertinent to once

more print the law relating to the awards of contracts.

There will be found in the Revised .Statutes, section 3709,

the following paragraph:

All purchases and contracts for supplies or services, in

any department of the government, except for personal
services, shall be made by advertising a sufficient time pre-

viously for proposals respecting the same, when the public
exigencies do not require the immediate delivery of the ar-

ticles or performance of the service. When immediate de-

livery or performance is required by the public exigencies

the articles or service required may be procured by open
purchase or contract, at the place and in the manner in

which such articles are usually bought and sold, or such
services engaged, between individuals.

There can be no doubt of the purpose of this section. Its

meaning is conveyed in plain language, and no amendments

to it which affect the duty of the purchasing officials of the

LTnited States capitol can be found. In the purchase of

stationery for the Senate and House of Representatives

annually, it is the practice of the officers to make the award

without much regard to the lowest bidder. There is no at-

tempt to exclude bidders and there is an apparent desire to

secure as general and numerous bidding as possible. Why
should there be a departure from the custom when dynamos

are to be secured ? So -far as ihe law goes, electrical ma-

chinery bears the same relation to the exactiors of the

statutes as does writing paper or pencils, and unless there

is some valid reason for haste, time should be taken to secure

bids from all those who believe they are able to do the work,

or who are able to give a guaranty with their proposal that

they are serious in their bids. There is no indication on

the surface of an emergency for the dynamos in question.

In fact, as Congress does not assemble for more than four

months yet, and as during the intervening period ihere is

virtually no occupation of the capitol building, it must be

assumed that such an emergency does not e-xist. The law

as quoted was enacted to prevent the making of secret con-

tracts wliich at one time under the Navy Department be-

came a scandal tainting the administration which tolerated

it. There is as much reason for protecting the pubhc

treasury from secret contracts made by the capitol officials,

as there ever was in any department at any time. The
question of machinery equal in power, and as satisfactory

in performance, does not appear in the matter.

The movement inaugurated by President John M. Berger

of Local Union No. 26 of Electrical Workers of Washing-

ton, to have the approaching convention of the National

Brotherhood of the order held in this city is meeting with

much encouragement, and has secured one friend at least in

the executive board, which has final control of the matter,

as a letter from Secretary-Treasurer J- T. Kelly, which has

just been received by Mr. Berger, will show. "As far as I

am concerned individually," writes Mr. Kelly, "I would
like to see the convention m Washington, as I have never

had the pleasure of visiting our capital city, and should like

to take the trip. However, this will rest entirely with our

unions. I would suggest that No. 26 send in a formal re-

quest for the convention and also that you present a few

reasons in your communication why the convention should

be held in Washington. This would probably call the at-

tention of some of our unions to the advantage of holding

a convention in Washington who would otherwise be indif-

ferent as to where the convention would be held." Mr.
Berger has also received a letter from the commissioner of

the Central Trunk Line Traffic association assuringhim that

the usual reduction of rates will be accorded to the delegates

and all others who desire to attend the convention.

In the matter of the protest of G. W. Sheldon & Co.

against the decision of the collector of customs at Chicago

on certain imported merchandise. General Appraiser Sar-

retts has rendered the following opinion: "The merchan-

dise is electric light carbon, and these carbons were classi-

fied by the collector as included in the terms of enumeration

in paragraph S6 for articles composed of earthen or min-

eral substances. The appellants claim in the protest that

the merchandise is not enumerated or provided for denomi-

nalively or by minerals in the present act, and hence it is not

dutiable at 20 per cent, ad valorem, in accordance with tlie

provisions of section three of said act. The chemist of the
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L'niied States laboratory at Xew York reported that the

sample of carbon submitted 10 him by the board, and which

was a part of the importation in question, contained 99 per

cent, of manufactured carbon. In determining these cases

we have only to decide whether the carbon of which the

merchandise is composed U a mineral substance. The board

has made an exhaustive investigation upon this point in

question, and finds that the carbon points in question are

articles composetl of mineral substances. The protest is

accordingly overruled and rhe collector's decision affirmed,"

W.

Northwestern Notations.
MinnEj\polis, August 3.—The board of equalization has

finally assessed the franchise of the Minneapolis Street

Railway company at $100,000 and that of the Minnesota

Electric Subway company at $1 ,500, the Minneapolis

General Electric company at $30,000 and the International

Electric company at $13,000. Attorneys appeared for all

of these companies and fought the proceedings bitterly.

These figures are a reduction ol $100,000 on the street rail-

way franchise from what the assessor first proposed.

The Iowa Insurance Alliance has appointed \V. C. Stewart,

formerly wire inspector for St. Joseph, Mo., to inspect the

wiring in insured buildings in the state. It is reported

that there is a great deal of poor work throughout the state

and the result will probably be an increase in rate of in-

surance.

The last Montana Legislature passed a law laxing tele-

grahic instruments $20 per annum, and a test case has

been brought against the Western Union Telegraph com-

pany at Helena to compel the payment of $60 tax for one

quarter on 12 instruments. The contest is made on the

ground that the law is against the interstate commerce law.

There was formerly a tax of $l per annum, which was paid

without protest.

Xhe electrical workers of the Edison company at Spokane,

Wash., recently presented J. B. Fisken, late superintendent

of that company, a handsome gold chain and locket.

The Tilloston franchise for an electric road at Oshkosh,

Wis., is subject to forfeit at the pleasure of the council, as

wo'k: has not been done as agreed.

The Omaha Street Railway company is changing the

track of the Lake and Thirtieth streets line lo electric.

Boone, la., will have electricity substituted for mules as a

motive power on the street cars.

Stockholders of the electric lighting and water company

at La Porte City, la., have voted to begin work at once on

their plant.

The state b:'ard of equalizition for South Dakota met

recently to assess telephone and telegraph companies, but,

on account of the absence of members, adjourned until the

first Monday in August.

The Postal Telegraph company has been granted a fran-

chise to run its system through the city of Clinton, la.

The Iron River Electric Light, Power & Telephone com-

pany has been incorporated at Iron River, Wis., with

$20,000 capital stock.

The Electrical Insulation company of Chicago has the

contract for equipping the Fort Madison, la., Street Rail-

way company's system for electricity. The cost will be

$40,000.

Aitkin, Minn., has begun excavation for the power house

for an electric light plant. The company will buy a plant

and have an expert put'it in instead of having a competition.

It is rumored that Thomas Lowry, the street car mag-

nate will buy the exposition building in Minneapolis and

utilize the lower floors for a storage room and work shop,

with amusements above.

PERSONAL.
Col. S. G. Booker, superintendent of the Phcenix Carbon

Manufacturing company, St. Louis, was in Chicago last

week.

At a meeting of the Owatonna, Minn., Electric company,

held July 31st, G. E. Hall, formerly of the West Duluth

Electric company, was elected secretary and treasurer and

will assume full management of the company.

Frank B. Rae, the electrical engineer, has joined the

Chicago contingent and will hereafter be counted among the

residents of the city. Mr. Rae has taken an office in the Fort

Dearborn building, and he will be heartily welcomed by

the fraternity.

George K. Hooper, for three years agent and engineer

for the Abendroth &. Root Manufacturing company of New
York, has resigned to accept a responsible position with the

Deeri'ng Harvester company of Chicago. He entered upon

his new duties August ist.

Dr. Charles Lemon, late superintendent of posts and tele-

graphs in New Zealand, was presented a silver tea and

coffee service by the officers of the department as a mark

of esteem on his retirement from official position. Dr.

Lemon was connected with the department for over thirty

years and built up an efficient telegraphic and telephonic

service. As an appreciation of his assistance to an astro-

nomical party sent to observe the transit of Venus, Hamil-

ton College conferred upon him the degree of Ph. D.

Dr. .-Mexander Macfarlane, formerly professor of physics
in the University of Texas, has been appointed lecturer of

engineering in Lehigh University. In speaking of the ap-

pomtment, the Phiituldlphia Press say?: "Dr. Macfar-
lane's reputation as an investigator in mathematical p!iy?.ics

is an international one, and his discoveries in electricity

have caused him to be elected to honorary membership in

-several European societies. Lord Kelvin, president of the

Ro\al Society of London, has spoken in high terms of his

analysis of the phenomena of the electric spark. Dr. Mac-
farlane is the author of a work on physical arithmetic and
of several papers on the algebra of physics. I lis adaptation

of quaternions to the solution of problems in electricity has

gained for him high rank in mathematical circles. For
these important researches he received from the University

of Michigan the honorary degree of doctor of laws. Val-

uable papers on alternating currents and on heat conduction
have been read by Dr. Macfarlane before the American In-

stitute of Electrical Engineers and have been recently pub-
lished in Its Transactions. A series of ingenious models
illustrating the application of quaternions to the solution of

electrical and physical problems was exhibited by him at

the World's Fair, and received an award."

Business is reported as improving and the factory is running
to its full capacity.

The Hobart Electric Manufacturing company is about
to remove from Middlctown to Troy. O. The Signal of
Middletown says: "For several weeks negotiations have
been pending between the Hobart Electric Manufacturing
company of this city and the Troy Land Improvement
company of Troy, O., with a view to the removal of the
former concern to Troy. The deal has at last been com-
pleted and within 60 dajs the Hobart company will leave
for Troy. The Troy Land company has ofifered flattering

inducements to the home company and the latter has been
presented with a two-story brick and stone buildmg 115 by
50 feet in size, a deed for four lots and $10,000 in cash.

rhe concern will begin operations in Troy with 100 em-
ployes and will do business on an extensive scale. By this

change Middletown loses a very valuable manufacturing
concern and two very progressive citizens in the persons of
C. C. Hobart and Prof. J. L. Orr, the latter gentleman
having recently become a partner in the concern. The
work of removal has already been begun."

ELECTRIC LIGHTING.
The Phcenix Light & Fuel company and the East End

Electric Light company of Los Angeles, Cal., have com-
bined. The East End, or Gardiner works, were sold to the

Light & Fuel company. The sale will go into effect the

iSth of August. The Gardiner plant will be removed to

the opposition works on First avenue.

The Bay County Electric company has refused to accept

the offer of the city council of Bay City, Mich., to light the

city at $75 per annum per arc light. The electric light

committee was instructed to confer with the electric light

company regarding street lighting. Alderman Ray de-

clared that he believed the company could light the city at

the $75 offered. To compel the company to come down in

its price Alderman Anderson secured the passage of a reso-

lution ordering street lights discontinued until a contract

was made with the company.

ELECTRIC RAILWAYS.
A plan is on foot for the building of a six-mile electric

railway from Mexia to Tehuacana, Tex.

An electric railway is projected to connect .^.uburn, N.
Y., with the adjacent viUagss of Skaaeateles, Port B.ron
and Weedsport.

The Herkimer, N. Y. , Mohawk, Ilion &: Frankfort

electric railway has just beec opened with a g'and celebra-

tion. The line is com^sleted from Herkim r to Frank-

fort.

It is announced in Richmond, Irid., that an electric rail-

way touching the principal places in the counties of Wayne,
Fayette and Union is assured. The route is to begin at a

point in Richmond, run to Connorsville, thence to College

Corner, O., thence to Liberty and back to Richmond. This

will make a line 65 miles in length. The estimated cost is

$700,000. The road will carry freight as well as passen-

gers.

MISCELLANEOUS.
An English paper claims to know of a sportsman who re-

ports from Calcutta that he uses the electric light in hunting

tigers at night. He sits on a raised platform in the jungle

and suspends a five candle power incandescent lamp over

the bait, which is placed about 30 feet away. Batteries

supply current for the light. A switch on the hunter's rifle

enables him to throw on the light when he is ready to shoot.

The light tends to temporarily blind the tiger, and a good
shot can be had before his eyes become accustomed to it.

TRADE NEWS.
General Sales Agent F. S. De Ronde of the Standard

Paint company, New York, is visiting Chicago on a business

trip. Mr. De Ronde is having his usual success in securing

orders (or P. & E, products and prophesies an exceptionally

fine business for this fall,

James Murtland, who for a long time was chief clerk for

the Pennsylvania Electric Engineering company of Phila-

delphia, has recently estal)lished an office in the Betz build-

ing, Philadelphia, where he will take up aline of electrical

novelties. He is well known to the electrical fraternity in

that vicinity and will undoubtedly succeed.

The Electric Appdance company, Chicago, reports some-

thing starthng in the dry battery line, having taken the gen-

eral western agency for the "American Flag" dry battery.

The "American Flag" is claimed to be a decided step in

advance in the manufacture of dry batteries, and is claimed

to be superior in the volume of current and staying powers

to the best open-circuit batteries, wet or dry. For tele-

phone work it is said to be without an equal and is being ex-

tensively used. It is ruade in three sizes, filling the demand
for a small pony battery or for a cell of extra large volume.

The Borden & Selleck company, 4S-50 Lake street, Chi-

cago, has recently closed contracts for Harrison conveying

and elevator machinery as follows: The coal storage plant

and for conveying coal from cars to the two batteries of

boilers for the Toronto Street Railroad company, Toronto,

Ont., the contract including a large crusher for crushing bi-

tuminous coal; coal handling plant for J. F. Clancy & Co.,

Kacine, Wis.; coal conveyors and elevators for C. P. Wilder

& Co., South Chicago, 111.; coal conveyors and elevators

for E. L. Hedstrom'& Co. at their new Thirty-first street

yard; coal conveyors for handling coal to boilers, including

storage tanks, also power crusher for the Northwestern

Electric Transit company, North Chicago power house.

BUSINESS.
Fred Brainard Corey has removed his office from 620 At-

lantic avenue, Boston, to room 33, 150 Devonshire street,

in the same city, where he will continue his practice as an
electrical expert.

The American Reflector & -Lighting company of 271
Franklin street, Chicago, manufactures the Paragon reflectors

for all illuminants, as well as other specialties, such as street

hoods, blow pipes, stage dimmers, theatrical lamps, etc. A
recent price-list gives all information.

The coming autumn will bring with it a new catalogue of
the Bryant Electric company's specialties. The managers
of the western office in Chicago, Thos. G. and Edward R.
Grier, are at work on some new devices. The new cata-

logue will enumerate many more specialties than in the
present edition, and all users of electric supplies should
have one.

"Buckeye incandescent lamps are moving right along,"
says J. H. Cooke, the Chicago representative. "Within
the past 30 days improved methods of manufacturing have
been adopted, which improve in certain ways the already
acknowledged superior all-round service capacity of the

lamp. It is intended that the Buckeye shall continue to set

the pace."

Electrical companies or municipal authorities contemplat-
ing underground construction for electrical conductors can
gain much valuable information by consulting the fine pam-
phlet on the subject issued by the National Conduit Manu-
facturing company, Times building. New York. The large

illustrations add greatly to the value of the work. The
"Trilby" picture is amusing as well as instructive.

Many of the most prominent steam users of the country,
such as the New York Central Railroad company and the

Pullman company, employ the air space coverings for boilers
and steam pipes made by the Globe Paper & Fiber company
of Brownville, N. Y. This company has a well deserved rep-
utation for its asbestos and felt products, and is represented
in Chicago by C. E. Schauffler of 737 Monadnock block.

The Central Electric company is constantly on the alert

for improved devices of various kinds, -to the end that it

may offer to the trade the latest, most feasible and satisfac-

tory articles that can be procured. It is selling quantities
of the Billings & Spencer commutator bars and overhead
material, and these lines are acknowledged by railway peo-
ple to be of superior quality. The company carries a full

complement of samples of all of this material, and prompt
shipments are made from stock.

Roth Bros. & Co., 30-34 Market street, Chicago,
who were recently delayed a few days ow.'ng to a small ifire

in their shops, are again prepared to fill orders with their ac-

customed promptness. I'his'concern, though comparatively
a new comer, has gained an excellent reputation among the
trade, and is manufacturing dynamos and motors which are
said to give perfect satisfaction. They report the outlook
for fall trade as being to them unusually bright, and have
nn ciinplaint to make of the orders already on hand.

Word has just been received to the effect that the man-
agement and control of the Commercial Electrical Supply
company of S21 Pine street, St. Louis, Mo., has been
changed, the Messrs. Einstein, who have heretofore held
the control of this company, having disposed of their entire

interest in it to Jos. Franklin and his son, Jos. Franklin, Jr.
The Commercial company is now officered as follows: Jos.
Franklin, Jr., is president, with Jos. Franklin as secretary

and treasurer. The new management is now issuing a gen-
eral circular to the electrical trade, thanking customers for

their past favors and stating that througli the concern's in-

creased facilities it proposes to extend its business through a
greater territory. It is also pointed out that the company
will pay particular attention to shipping the best goods
promptly and at the lowest prices.

The Clayton Air Compressor Works, Havemeyer build-

ing, New York, have issued a fine new catalogue containing
a new feature, never before attempted in a gratuitous work
of this kind, being an illustrated article upon the "'Widen-
ing Use of Compressed Air," in which reference is made to

all of the various employments of compressed air power up
to the present time. As specialists in the construction of
air compressing machinery, with an experience covering
twenty-five years, the Clayton people are now realizing the
fulfillment of their prophecy made years ago, for the field of
usefulness of compressed air has extended beyond their

greatest expectations and is still enlarging. The catalogue
also contains complete illustrations and price-lists of eveiy
style of air compressor and gas compressor made by the
company, together with tables and data of value to all in-

terested in compressed air. It is issued for general distri-

bution and copies will be furnished free upon application.
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ILLUSTRATED ELEGTRIGAL PATENT REGSRD.
543,490. Contrivance for Disinfecting Telephone Appara-

tus. Rudolph Lamarche, Hamburg, Germany. Ap-
plication filed July 24, 1S94.

The accompan-yiiig cut shows a contrivance for the disinfection

, ol telephone apparatus, comprising a tube in the form of an an-

nular ring plnced at the mouthpieje of the telephone, the tube

having a number of perforation?, and being provided wilh a

rubber ball connected thereto for the reception of the disinfect-

ing materials.

543,495. Electrical Controlling System for Elevators.

Cyprien O. Mailloux, New York, N. Y. Application

filed May 2S, 1S95.

In this arrangement there is a controlling switch ateach land-

ing for calling the car to that landing, and duplicate switches

correspondinii to the controlling switches are also placed at

other landings, whereby the car may from one landing be

directed to any of the others,

543,502. Electric Arc Lamp. Samuel E. Nutting, Chi-

cago, III. Application filed April 5, 1894.

This is an alternating current arc lamp, and there is claimed
the combination with an electro-magnet in circuit with the

lamp, of an armature co-operating with the magnet, and
adapted to control the carbon feed of the lamp^ the magnet and
armature being so related that the induced counter-electromo-
tive force of the magnet varies with the changes of position of
the armature, whereby the current supplied to the lamp is

regulated.

543.523. Starting or Stopping Device for Electric Motors,

Jonathan P, B. Fiske, Alliance, O. Application filed

November 14, 1S94.

A fixed motor frame, a movable field magnet frame, a rheo-

stat, a contact shoe, and connections bf tvveen the shoe and
frames, whereby the torque of the movable field magnet frame
will automatically operate the shoe and cause it to pass over
the contacts of the rheostat.

543.524. Device for Automatically Operating Brakes and
Rheostats. Jonathan P. B. Fiske, Alliance, O. Ap-
plication filed December 6, 1S94.

The motor is constructed and adapted to move bodily in re-

sponse to the increase or decrease of the amount of load put
upon it. Starting and stopping devices are connected with the

motor and operated by the movemertts thereof.

543.525. Electric Motor and Brake Mechanism Therefor.

Jonathan P. B. Fiske, Alliance, O. Application filed

February 9, 1S95.

NO. 543-490-

A stationary frame, a field magnet frame made in two parts
removably secured together, yokes projecting from the field

magnet frame, each yoke being made in two parts, the respec-

tive parts of the yokes projecting from the respective parts of
the field magnet frame, and trunnions projecting from the

yokes and mounted in the stationary frame

543,529. Electric Trolley. George W. Hooper, Roches-
ter, N. Y. Application filed September ir, 1S94.

This device comprises a yoke, having transverse openings in

its ends, a wheel having a rigid hollow shaft, hollow bushings
extendintr inward through the openings, and receiving and
forming bearings for the rigid hollow shaft and held against
inward movement in the yoke, and a clamping bolt passing
through the shaft and bushings for uniting them and holding
the ends of the yoke against spreading.

543,544. Electric Car Brake. George B. Damon, Lowell,
Mass. Application filed April 9, 1894,

Electric motors are directly attached to and operate the

blower for producing pneumatic pressure in a system of air

brakes. •

543,559. Signaling Apparatus for Telephone Exchange
Circuits. Joseph J. O'Connell, Chicago, 111. Appli-
cation filed May 14, 1S95.

Claim one reads as follows; The combination of a main tele-

phone circuit, two local signal circuits at a station thereof, each
including a visible signal, a switch socket for the said mam
circuit, and a switch plug therefor, a relay contained in the said
main circuit, and adapted to respond diversely to current
impulses of opposite directions circulating therein, and circuit

opening and closing switches at two points of each signal cir-

cuit, so arranged that the signals of either oF the said circuits

can only be displayed when such circuit is closed at both
points, one switch of both circuits being controlled by the said
relay, and the other by the switch socket and plug,

543,591. Railway Signaling System. Thomas B, Dixon,
Henderson, Ky. Application filed November 17,
1S92.

In an electrical railway signaling system, the combination
with a block or section of track, of a track mstrument, governor,
and a local closed circuit battery at one end of the block, and a
governor closed circuit passing through the governor magnet
and normally closed contact points of the governor and track in-

strument.

543)592- Electrical Railway Signaling System, Thomas
B, Dixon, Henderson, Ky, Application filed October

5. 1S93.

In this arrangement there is the combination with two in-

sulated blocks or sections of traf:k, an electrically controlled
signal for each block controlling the entrance of trains
thereto, a signal circuit for each block controlling the signal of
that block and passing through the rails of said block, a signal
battery for each signal circuit, means for throwing the signal
battery of each block into or out of its signal circuit, thereby set-

ting to safety or to danger the signal of that block, and a circuit

contro'ler operated from the entrance of the second blotk and
controlling the signal circuit of the first block, and arranged to

set to danger or to hold at danger the signal of the first block
when a train is entering the second block.

Issued Jiily jo, fSgj.

543>594- Electrical Railway Signaling System. Thomas
B. Dixon, Henderson, Ky. Application filed July lO,

1894.

An insulated block or section of track, and an electrically
controlled signal controlling the entrance of trains to the bloik
at one end there f, a battery at the distant end of the bio k, and
a signal circuit therefor passing through the rails of the section

of track and controlling the signal at the home end of the
block, the battery being normally out of the tra^k circuit.

543,595. Electrical Railway Signaling System. Thomas
B. Dixon, Henderson, Ky. Application filed August
20, 1S94.

The features of this invention are : Two or more consecutive
blocks or sections of track, a track instrument at the entrance of
each block, and a register for each block provided with regis-
tering and canceling mechanisms capable ol simultaneous and
independent operation of a separate registering circu't for each
register, controlling the registering mechanism of that register
and operated by the track instrument ^ the entrance ot the
block to which that register belongs, a separate canceling cir-

cuit for each register controlling the canteling mechanism of
that register and operated by the track instrument at the
entrance of a succeeding block, and batteries or other sources
of electrical energy for said circuits.

NO. 543>6i3.

543.596. Electrical Railway Signaling System, Thomas
B. Dixon, Henderson, Ky. Application filed August
20, 1894.

One claim reads as follows: In an electrii'al railway signal-
ing system, the combination with a block or section of track,

signals for the ends of said block, a line circuit ior the block, a
line battery for each end of the block, and a cin uitcontroller or
switch for ea' h end of the block connected to the signal and to

the battery of that end of the block and to the line circuit con-
ductor, and adapted to place either said signal or said batteiy
in circuit with the line circuit, of a register at each end of said
block arranged to register the passage of trains into said block
and to cancel the passage of trams out of s'id block, and
means operated by said registers for controlling said signals,
and adapted to hold said signals to danger while a train is

registered on said registers.

543.597. Track Instrument. Thomas E. Dixon, Hender-
son, Ky, Application filed August 20, 1S94.

In a track instrument two sets of contact points and a swing-
ing arm are arranged to operate the one set or the other ac-
cording to the direction in which the arm swings; two magnets,
each arranged when operated to tend to cause the arm to swing,
the magnets acting to swing the arm in opposite directions, cir-

cuits for operating the magnets arranged to be operated by a
passing train, and to cause the magnets to be operated suc-
cessively, and a locking device arranged to hold the pivoted
arm in the position in ivhich the magnet first operated placed it

while the second magnet is acting on the arm.

543'^i3- Manhole for Underground Conduits. James F.
Cunimings, Detroit, Mich. Application filed Novem-
ber 6, 1S94,

The cut shows a manhole for electric conduit";, in which there
is the combination of a I ylindrical outer box provided with an
enlarged top formed with a plurality of seating flanges, the
covers supported by the flanges, the inner box supported by in-

sulating studs within the outer box, the insulating material con-
tained between the walls of the boxes and the removable switch-
board freely supported from the walls of the inner bo.v centrally
near its top.

NO. 543,616.

543,616. Internal Illuminator and Probe. Willard E-
Dow, Brain tree, Mass. Application filed February
16, 1S95.

The apparatus described includes a lamp, a conducting tube,
in the end of which the lamp is mounted, the tube constituting
one conductor for the lamp, a second conductor within, but in-
sulated from the conducting tube, and terminating in a contact
at the end of the tube; two flexible conductors and a socket at
the end of the same connected with one of the conductors, and
adapted to receive the end of the conducting tube, and a con-
tact within the socket and connected with the other flexible con-
ductor, and adapted when the tube is inserted in ihe socket to
co-operate with the tube contact, whereby a complete circuit is

established.

5435653. Electric Brake Shoe. William B. Potter, Schen-
ectady, N. Y. Application filed March 30, 1S95.

An electric brake shoe consisting of a magnet arranged about*
a car axle and suspended by a single spring-cushioned bearing:
above the car axle.

5431654. Electric Soldering Iron. Frank B. Rae, Detroit,.

Mich. Application filed September iS, 1S94.

The main features of this invention, as shown in the cut, com-
prise the combination with a revoluble bracket, of a supporting-
standard on the bracket, a soldering iron on the bracket located

laterally to one side of the standard and adapted to circle about
the same, electric condujtors to the iron, and a swivel c ntact
device therein.

543,673. Process of Extracting Precious Metals froin

Their Ores. Middleion Crawford, Colorado Springs,

Colo. Application filed October 29, 1S94.

'Xhe process consists in dissolving precious metals in a
cyanide solution separating the metals from the solution, and
expo.-^ing the entire solution to an electric current m the region
of the anode only prior to Using it over again.

543.707. Electric Clock Winding Mechanism. Wilham
S. Scales, Everett, Mass. Application filed Novem-
ber 12, 1894.

'I he train and actuator are combined with a winding devii e
for the actuator, comp ising an electro-magnet, its vibrating
armaUire, an arm projecting Ir m a shaft connected with the
actuator, and moved by the armature to wind the actuator, and
a balance wheel connected with the arm, which continues to

wind the actuator by Us momentum, a pawl carried by the arm,
a ratchet wheel engaged by it, and a spring fle,\ibly connecting
the ratchet wheel with the train.

543.708. Telephone Exchange. Wada Y. Shibata, San
Francisco, Cal. Application filed November 24, 1S93.

Claim 1: In a telephone exchange, the series of parallel non-
conducting bars, independent insulated metallic plat s fixed
thereto, toothed tracks extending transversely across above the

sets of metallic plates, cars adapted to move across said trai ks,

arms depending from said cars upon opposite sides and
adapted to form contact with plates in two different lines, and
conducting wires connecting the sets of plates with each other
in independent groups, and connecting with the exchange sub-
scriber, and interrupting non-condu ting sheets movable over
the bars to prevent lontacts while a car is being moved
forward.

543>72i- Signalins

Edwin Blakey,
II, 1S94.

on Railways and Means Therefor.

Bradford, Eng. Application filed June

A main circuit, extending from a point in advance of the
siiinal to the end of the section controlled by the signal, a single
nee' le circuit containing single needle instruments, one at each
end of the section, a local circuit containing the signal, a signal

circuit containing a relay for closing the local ciicuit, a polar-
ized relay in the single needle cirtuit, a relay in the main cir-

NO. 543.654.

circuit, and a key in the signal circuit, relays and key serving
to control the closing of such signal circuit, and consequently
the operation of the signal, means for causing the train to lock
the needles of the instruments at "train on line" as it passes
along the section, and means for causingitto open the main cir-

cuit when approaching the signal, and to close such circuit on
leaving the section,

543,729. Electric Arc Lamp. Charles E. Harthan, Lynn,
Mass. Application filed November 21, 1894.

Included in the claims for this invention are these features:
A coil, a core actuated by the coil, feeding mechanism for the
lamp operated or controlled by the co! e. and a spring arranged
to progi-essivily assist the action of the core.

543,785. Railway Signaling. Jens G. Schreuder, Edge-
wood Park, Pa. Application filed March 28, 1894.

In a signaling system, the combination of a track circuit, a
differentially wound relay, the winding in one direction being
greater than that in the other direction, the greater coil being
included in the track circuit, and a normally closed signal circuit

controlled by the relay, and including therein the lesser coil of
the relay.

543,798. Telephone. Norval L. Burchell, Washington,
D. C. Application filed October 29, 1894.

One claim is: In a telephone, the combination with a pivoted
arm and with a switch connected to and operated by said arm
to complete the telephonic circuit, of a transmitter carried by an
arm projecting laterally from the pivoted arm, and adapted to

turn thereon to bring the transmitter upon either side thereof,

said transmitter having a granulated conducting material for its

variable resistance medium, whereby said transmitter is neces-
sarily changed in position when the telephone is used, and may
be inverted, thus changing or reversing the gravital relations ol

the granular material.

543,800. Electric Heating Rug. Jesse R. Davis, Park-
ersburg, W. Va. Application filed July 11, 1S94.

The invention comprises a flat layer of electric heating
medium of amorphous resisting material, a ring-shaped elec-

trode of triangular cross-section, having its flat face upper-
most, a second electrode of conical shape arranged with its

base uppermost and in concentric relation to the ring, both be-

ing arranged in the same plane in the heating medium, and an
insulating casing with flexible covering.

543,824, Electro-deposition of Alloy. Henry J. Altman,
New York, N. Y. Application filed April 12, 1S94.

As an improvement in the art of electro-plating with alloys of
platinum, the process consists in forming a suitable bath con-
taining a chloride of platinum and the sulphate of the other

metal or metals desired in the alloy to be electro-deposited, im--
mersing in the bath as a cathode the article to be plated, and an
anode composed of an alloy of the metals to be electro-depos-

ited, and finally passing an electric current through the bath.
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Motor Cars for Chicago's North Side
Loop Lines.

In equipping the horse car lines of ihe Xorth and West

Chicago s:reet car systems electrically ihe management

found many perplexing problems confronting it, o\ving to the

peculiar local conditions that existed. In addition to the

cross town lines like those of Xorth and Chicago avenues

that were feeders for the cable system, there were many line?

tliat were operated partly by horses and partly by cable.

One of these that will serve as an illustration was the North

Halsted street line. The cars on this route were drawn by

horses from the intersection of Clybourn avenue north to

the end of the line at North Clark street. From Clybourn

avenue south, however, ihey were drawn by cable as trailers

This plan, it is found, has many advantages over that of

equipping each car with motors. In the first place a consid-

erable saving is effected. With individual motor equip-

ments the investment in electrical apparatus would be much
greater. Then, too, the cost of reconstructing old cars to

fit them for service as trolley cars would be considerable; in

fact, the company finds that there is very little if any real

economy in transforming horse cars into trolley cais. An
item of considerable importance, too, is the "dead time" of

the motormen, or the time consumed in drawing the trolley

car over the cable line. Where each car is separately

equipped the company finds it necessary to employ a motor-

man for each trolley car, and of course it is necessary to pay

for a large amount of time from which the company derives

plan for operating these lines. No sooner had the arrange-

ments been given a trial than its many admirable features

were recognized and it was decided to develop the idea.

There is nothing novel about the equipment as far as the

electrical features are concerned. The standard equipment

adopted by the North and West Side companies for their

trolley cars has been found to be well suited for these small

locomotives, and it will be adopted therefore for them.

It will be seen by reference to the cut that these locomo-

tives are by no means unsightly. They are about the

same height as the ordinary car and about half as long. No
passengers are permitted in the cab, and this gives the man
in charge plenty of room to work and move about. In

wmier the cabs can be enclosed, as windows are provided,

MO'IOR CARS FOR

on the Clybourn avenue cable trains. When the manage-

ment decided to inlrcduce the trolley system on these horse

car lines it was determined not to equip each individual car

electrically, but to build a number of small electiic locomo-

tives which would run over the sections of the road for-

merly operated by horses. For instance, the trailer on a

north-bound Clybourn avenue train would be dropped at

Halsted street and from that point drawn by the electric lo-

coniotive to the northern terminus of the line at North Clark

street and back again to Clybourn avenue, where it would

once more be hooked onto the cable train and pulled down

town. The same plan was adopted upon the loop lines con-

necting with the Lincoln avenue cable. At Fullerton

avenue the Lincoln avenue cable train drops the Fullerton

and Webster avenue trailer, which is immediately taken up by

one of these motor cars and pulled around to Webster

and Lincoln avenues, where it is once more attached to the

cable train and hauled down town. A similar arrangement

has been made on the Garfield avenue and Center street

oop, which is also connected with the Lincoln avenue cable

line.

CHICAGO'S NORTH SIDE LOOP LINES.—VIEW OF MOTOR CAR

no benefit. Then, too, trolley cars have to be built much

stronger and heavier than ordinary traders and the weight

of electrical machinery is considerable, making a very notice-

able addition to the load on the cable station-

After giving the subject considerable attention, ihe offi-

cers of the North and West Side companies decided

to introduce these small electric locomotives on sev-

eral lines, and they are now building lOO of them for im-

mediate service. The cut on this page will give an

excellent idea of the appearance of these motor cars. The

illustration shows a motor car and trailer south-bound on

Halsted street, near the corner of Belden avenue, directly

in front of the McCormick Seminary. It was upon this

loop—Webster, Racine, Fullerton, Halsted—that so many

experiments with different forms of locomotives and means

of propulsion were made. It is a singular fact that the first

of these httie electric motors was built upon the truck of

one of the old Belgian gas locomotives which Mr. Yerkes tried

upon this loop, but which was discarded. It is said that

this arrangement was intended only as a makeshift until

the engineers of the company could devise a permanent

AND TRAILER.

and this will make these cars much more pleasant to work

upon than the open trolley cars or the grip cars.

Chicago Board of Trade Plant.

Contracts have been awarded for the complete reconstruc-

tion of the electric and elevator plant of the Board of Trade

building, Chicago. The hydraulic elevators will be re-

placed by four Sprague high-speed electric elevators, the

first to be put into service in Chicago. Sixty i,6oo ampere-

hour storage battery cells of the Pumpelly-Sorley lype will

be installed to work in conjunction with the elevator and

lighting service. There will be two Ames automatic tandem

compound engines of 125 horse power each, which will be

directly connected to Westinghouse 75 kilowatt 125 volt

dynamos. Steam will be supplied by five horizontal tubu-

lar boilers set in Butman furnaces. The plant will include

six 10 horse power electric motors for operating ventilating

fans in different parts of the building. The swilchboard

will be of marble, and from it any motor or lighting circuit

can be controlled. The building is being wired on a trunk

system to provide for 100 amperes of current on each floor^
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with a small feeJer board in each roorrt, so that tenants can

have their office incandescent wiring done to suit iheir own

requirement?. Forty arc lamps will light the main rotunda,

halls and settling room. B. J. Arnold is the consulting

electrical engineer. The steam and electrical plants will be

installed by John Mabbs, chief engineer of the Board of

Trade, and J. W. Mabbs, electrician, respectively.

Electrolytic Laboratory at Stolberg,
Westphalia.

The Stolberg corporation for the extraction and met-

allurgy of zinc and lead has recently added to its works an

installation ]or experimental electrolysis. Current is sup-

plied by a dynamo which furnishes 60 amperes at 12 volts.

Two accumulator batteries of three cells each are also em-

t:^<

rl'I'lTrl'I'l'

FIG. I. ELECTROLYTIC LABORATORY AT STOLBER"., WEST-
PHALIA.—FLAN Of THE INSTALLATION.

ployed. The maximum of these batteries is 25.2 amperes,

and maximum capacity 252 ampere hours. The object in

dividing the cells into two groups of three each is to more

readily effect the analy.sis of metals, such as nickel, cobalt

and iron.

Three separate sources of current are thus available, two

of which may be in constant use. Several conditions are

possible, three of the most important being:

First—The use of the current direct from the dynamos.

Second—The charging of one battery by the dynamo
while the second is being <lischarged.

Third— The dynamo current in use direct while one or the

other of the batteries is being charged and the second dis-

charged.

In order to reidily manipulate these and other changes

which are posiible with the three separate systems, a con-

siderable amount of switchboard combination is necessary.

Fig. I shows the route of the current from the dynamo
U, which has its rheostat J\^ J?, and the voltage of wliich

may be determined by the readings of the voltmeter f", and

thence to the switchboard, Fig. 2. Crossing the rheostat

i? W^i and the ammeter ^j, the current arrives at the ter-

minals a and i. Thence it is connected either by cables to

the baths, or through the charging commutator L ^'to one

of the batteries, B^B^^ while the other battery is furnishing

current to the baths after this has passed through the

discharge commutator E U, the resistance R W^ and ihe

ammeter A^; finally a third combination permits of leading

current into one of the 'batteries and to the baths at the

same time. In this case the commutators of charge and

discharge should have their switches closed upon the same

contact. The other combinations are easy to trace.

In addition to the instruments already mentioned there is

an automatic cut-out on the board, marked .S", a voltmeter

V2, on which last may be read by the aid of a revolving switch,

y U, the potential differences: First, at the terminals of

the dynamo; second, at the poles of batteries / and 2^ and

third, at the switchboard contacts a and b.

In order to maintain a constant potential in all the appa-

ratus, the current is all taken from the same bus-bars, which,

to prevent error, are marked red for the negative and white

for the positive poles. All the measuring apparatus and

the switches, with the exception of the rheostat and volt-

meter of the dynamo, are placed on llie oak board. Figs.

2 and 3, and are protected by glass. Below are the bus-

bars, which are above the experimental table. There are

shelves where the experimenter, after the tests have been

accomplished, can decant the precipitates without interrupt-

ing the current, by means of a siphon, which empties the

vessels to a lower level where the fluid is caught in a receiv-

ing vessel, while at the same time the precipitate may be

washed with water from a faucet. The accumulators are

placed beneath a ventilating hood, which carries off the nox-

ious gas.

A curious accident occurred in Houston, Tex., the other
day. An express train was passing the corner of Liberty
avenue and Carr street when an o v erhead trolley wire broke
and fell on the steam whistle, tearing it to pieces, stopping
the train, allowing the steam to escape and disabling the
engine. It took an hour and thirty minutes before the
street car company had the trolley repaired and the train

could proceed northward pulled by another engine.

Long-distance Transmission at I0,000
Volts.'

By George TIerkert Winslow.

The Pomona plant was installed in the summer and fall

of 1S92 for the San Antonio Light & Power company of
Pomona, Cal. It was increased in the following spring,
and early last year the capacity of iht: plant was doubled
by duplicating the entire equipment. .\e the present time,
when the plant has been in regular operation for more than
two years, and its complete success has established confi-

dence in the successful outcome of many similar projects of
greater magnitude, it seems fitting to present a careful de-

scription of the entire installation. The electric plant was
installed under the personal direction of the writer, as elec-

trical engineer, who presents many of his personal obser-
vations on its construction and operation.
The plant is used to transmit energy from a waterfall to

sub-stations at Pomona, 133^ miles distant, and San Ber-
nardino, 2S3^ miles distant, from which points it is distrib-

uted for incandescent and arc lighting. It consists of a
Pelton water power plant and a Westinghouse alternating
current transmission plant, in which generators supply cur-

rents to sets ol raising and lowering transformers operating
at 10,000 volts, and delivering current to the local circuits

at 1,000 volts.

The water power for this plant is derived from the San
Antonio creek, which is chiefly supplied by the melting
snows and the rains on San Antonio mountain. Side can-
yons, however, also furnish some water. The creek flow
for several miles through a narrow valley at the upper end
of the San Antonio canyon in a bed which it has washed for

itself in the layer of boulders and gravel formed by the ac-
tion of an immensely larger stream in past ages.

At the lower end of the valley a sharp ridge extends east-

ward from the side of a neighboring mountain, t om which
it originally split off, and blocks up the valley except at a
narrow place at which bedrock if exposed and through
which the stream plunges suddenly downward at least go
feet between precipitous walls of rock, lorming the San
Antonio Falls.

To utilize this fall, part of the water is diverted by a dam
about 200 feet abov^ the falls into a canal which conducts
the water to a tunnel passing through the ridge. At, the
other end of this tunnel the water enters a large pipe lead-

ing to the power house, which is located 412 feet below
the level of the outlet of the tunnel. A vertical projec-

tion of the pip* line, giving the sizes of the pipe, is shown
in Fig. I.

The pipe isof sheet steel, doubli-riveteJ throughout, and

Flo. 2. ELECIROLYTIC LABORATORY A'i STOLBERG, "WEST-
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was delivered on the ground in sections having a length of

11 feet six inches. TJiese sections consist of four sheets,

each three feet long.

The diameter of the pipe up to within 450 feet of the

power house is 30 inches, with the exception of the length

which connects it to the sand-box at the top of the pipe,

which length is considerably expanded, so as to allow the

water to flow slower on entering, and thus to reduce the

entrainment of air. Near the power house a "reducer" ii

inserted in the pipe to reduce the diameter to 24 inches, and
this sizi is maintained from this point to the power house.

The pipe was designed to carry 2,000 miner's inches of water

(measured under a head of six inches), without unnecessary

loss by friction. The capacity is equivalent to 50 cubic feet

per second, or i,SS2 horse power at 390 feet efl'ective head,

assuming a wheel efficiency of S5 per cent. This is nearly

three times the power for which the present station was
built, but the extra capacity of 1,000 horse power obtained

by increasing the capacity of the pipe costs so little when
compared with the cost of buildmg an entire new pipe line,

that it is much more profitable to lay the larger pipe in the

first place, if sufficient water can ultimately be developed to

utilize the added capacity.

The thickness of the pipe is increased as it nears the

power house to provide for the increase in pressure in the

lower parts. At the first bend it is made greater than that

of the sections above it on either .side, because the pressure

on it is greater. After passing the second air valve first

No. 10 and then No. S steel is used, the iatter size being con-

tinued to within a short distance of the power house. The
last few lengths are of No. 6 steel.

The horizontal distance between the mouth of the tunnel

and the po-^-er house is 1,940 feet, and the difference in

level between the tunnel itnd the floor of the power house is

412 feet. The total length of the pipe, following the line,

is 2.370 feet.

Tlie sections of pipe, as received from the makers, were
coated with asphalt, both inside and out, and parts of this

coat were of course scraped off through rough handling.

After the pipe was laid and jointed a man went through it

and painted the joints with hot asphalt to prevent rust-

ing.

In order to protect the pipe from the great changes in

temperature which occur in the mountains between midday
and midnight, earth and loose rock were placed around and
on top of the pipe without any tamping, and where enough
earth could not be conveniently obtained, brush was cut and

I Kead at the twelfth general meeting nf the American Institute

of Electrical Engineers, Niagara Falls, N. V. Junea;, 1895.

piled on the pipe and covered with a light layer of earth and
rock.

The lower end of the pipi is closed by means of a 24 inch

Ludlow gate-valve, which is bolted to a cast-iron flange

riveted to the end of the pipe.

The stem of the valve is geared to a small hand-wheel,
partly on account of its weight, but chiefly in order that the
gate may not be shut too quickly, as otherwise the pipe
would be subiected to severe strains, resulting from sud-
denly checking the velocity of the column of water. For
use under heavy pressures the gearing is also necessary in

order to be able to move the valve at all. The head of water
on this plant is so great that it is impossible to open the

valve when the pipe is full, and, after closing the valve, it is

necessary, before raising it, to partially empty the pipe
by means of a reliel-valve attached to the pipe close to the

gate. The relief valve is primarily designed to protect the

pipe from shock by allowing the escape of a considerable

quantity of water in case of an increase of pressure in the
pipe; such, for example, as would occur should any obstruc-

tion partially close the opening of the gate. It has a circu-

lar valve so proportioned that a slight move.nent of it will

aftbrd a large opening for discharge. The valve is held in

place by a weighted lever and is set so that a very slight

increase above normal pressure will cause it to open.

I'he gate is connected by a tapering pipe of sieel to a hori-

zontal, cylindrical steel receiver 20 feet long and 42 inches
inside diameter, from which the water is distributed to the

wheels. The object of such a large receiver is to avoid the
loss in head which would be occasioned by the eddies

formed when drawing the water from the side of a smaller

pipe. It also serves to keep air from being diawn into the
discharge pipes in case it accumulates in the receiver.

Two tapering cast-iron pipes {a large and small one) are
bolted to the lower side of the receiver at an angle of 30 de-

grees. These pipes conduct the water from the receiver to

the under sides of two independent Pelton water wheels,
which drive an alternating current generator and its exciter.

To the end nf each pipe is attached a Ludlow gate-valve,

the stem of which passes horizontally into the dynamo room
through a bushing in the concrete wall. The larger of the

two stems is geared to a hand- wheel; theotlier is fastened

directly tu a smaller hand-wheel. The flow from each pipe
can thus be completely controlled from the dynamo room.
The pipe running to the generator wheel is provided below
its valve with two nozz'es cast in one piece and attached to

the valve by means of a liaiited ball-and-socket joint, which
permits them to be moved vertically to deflect the water.
This device is shown in Fig. 2.

The pipe supplying the exciter wheel has below its gate
a throttle valve, the stem of which passes through the wall

into the dynamo room, where it can be connected to a

governor. The wheels are located directly below and in

the plane of the receiver and above a raceway which con-
ducts away the water after it drops from the wheels.

The speed of a Pelton wheel is dependent for a given
load and head of water upon the amount of water striking

the wheel, and therefore to maintain a constant speed this

amount must be changed every time the load changes, and
in proportion to tlie latter. In the case of the generator-
wheel this change is produced by deflecting the water.

Constant speed regulation may also be obtained by throt-

tling the water, as is done in the case of the exciter-wheel.

When the water is throttled there is loss in efficiency due
partly to the scattering of the water as it flows from an
aperture which it no longer completely fills (which causes

much water to miss the buckets), and partly to ihe loss of
head caused by friction in passing through the valve. With
the deflecting nozzle there is no loss of efticiency due to this

cause. There is, however, a gi eat waste of water at light

loads, since under a constant head the same quantity of
water must be disposed of at all loads, and for light loads
the greater part of it is wasted. To avoid this loss the use
of a reservoir naturally suggests itself. It is an unfortunate
fact, however, that high heads are confined to mountainous

FU;. 3. ELECTROLYTIC LABORAI ORV AT STOLBERG, WEST-
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countries and that there a reservoir usually necessitates a

high and consequently costly dam. Ihe necessity of build-

ing a dam to withstand freshets so increases its cost as to

make the use of a leservoir commercially impossible with

liigh heads. Therefore, the water must continue to be
wasted, and the chief apparent objection to deflecting

nozzles is seen to be of no importance.
A set of tips of difterent diameters is supplied with each

nozzle, so that the size of the jet used may correspond to

the maximum load and thus unnecessary waste of water be
avoided. The tips for the generator wheel range from ly^

to zYz inches in diameter, while those for the exciter are

from (-"jT to % inch. When tips are used of the proper size

for the full load there is no need of throttling at the full load,

and therefore no loss from this cause; and with the deflecting

nozzle there is no waste of water at full load, so that for

full load the two arrangements are equally good. This is

not, however, the normal condition of operation of a light-

ing plant, for in such a plant each dynamo is driven by a

separate wheel, and the load is constantly changing, so that
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here the deflecting no/zle has the advantage. The deflect-

ing ncale is also to be preferred under high heads, to avoid
the risk of straining the pipe by suddenly checking the flow
of water, as would be necessary with a throttle valve if the
entire load were suddenly thrown off.

Regulation by throttling is, therefore, only advisable in

cases where the head is not excessive, and where the quan-
tity of water obtainable is limited, as is the case where it has
to be stored in and supplied from reser\oirs, or when the
supply is liable to sudden stoppage. The writer recalls in-

stances of its value in cases which occurred while he was at
Bodie, Cal., in the fall of iSg3. There the water was con-
ducted 4.700 feet in an open ditch to the pipe, and was de-
livered by the pipe under 350 feet head to drive an electric

generator for a 12 mile synchronous power transmission. In
cold weather anchor-ice would form and suddenly block up
the ditch at some cur\*e, and the water pressure would begin
to fall slowly owing to the gradual emptying of the pipe, which
could no longer be kept full by the diminished flow from the
lower end of the ditch, which now acted as a reservoir.
Having throttle valves in the nozzle, however, very little

water was wasted, and the plant was thus kept running until

the ditch was cleared, whereas with a deflecting nozzle the
pipe would have been quickly emptied, even if the gate
valves had been used as throttling valves (which is feasible if

the load only varies slightly). Sometimes the head became
so low that it was nece^sarj- to throw off part of the loadand
to run at reduced speed, to keep the motor in synchronism.
As already stated, (he speed of the generating wheel is

maintained constant for different loads by deflecting the
stream. This is done by raising or lowering the deflecting
nozzles from the dynamo room by means ot a lever fixed to
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a shaft which passes through the wall and carries a short
lever connected to the nozzles by a link. The weight of the
nozzles is counLer-baJanced by a movable weight on a hori-
zmtal lever-arm fixed to the shaft. The change of posiiion
of the nozzles is made automatically by the use of the Pelton
differential governor. The ability of this governor to keep
the generator at a practically constant speed depends on the
governor being driven at a constant speed. I say practi-
cally constant, for there must be some change in speed be-
fore the governor can act, and then an appreciable time is

required for this action to produce its effect. The constant
driving speed in the present case is furnished by the exciter
wheel shaft. The arrangement for governing is briefly as

follows; The generator is geared to stop itself by turning
the water off the wheel, and the source of constant speed
is geared to speed up the generator by a contrary action.
Thei-e two actions neutralize each other when the generator
speed is the same as the fixed speed, but when either pre-

ponderates the difference acts. Thus an increase in gener-
ator speed will act to stop the generator, while a decrease,

by making the fixed speed predominant, acts to speed up
the generator. The governor consists, in part, of two sitr.i-

lar miter-wheels which are mounted upon pulleys and
placed face to face, loosely, upon a horizontal shaft, and
are driven at equal speeds in opposite directions, one by the

generator shaft, and the other by the exciter shaft. The
speed of the pulleys is 200 revolutions per minute. In Fig.

3 it will be seen that between these wheels, and at right

angles to the supporting shaft, there is fixed to the latter a
cross-bar carrying two miter wheels, one at each end, which
mesh with the two oppositely revolving miter wheels first

mentioned. The result is that as long as the two outside

wheels are revolving at the same speed the two central
wheels will merely revolve upon their axes without tending
to move in either direction the arms upon which they rotate.

Now, if the generator speed increases, the corresponding
side of each central wheel will have to travel faster forward
than the other side travels backward, and the difference be-

tween these two movements will result in a movement of

the central wheels in the direction of a faster wheel, and
the cross-bar will consequently move the same way. The
shaft to which the cross-bar is attached will, of course, turn

with it, and as this carries a pinion meshing in a toothed
quadrant connected to the lever which controls the nozzles,

the stream will be pulled away from the wheel until the gen-
erator speed falls to its normal value. This point is quickly

reached with a full load, owing to the drag of the load, but

for a light load the inertia of the armature and wheel pre-

vent them from responding so readily, and so makes the

governor act longer than it should. Consequently the gen-

erator is not only brouglu to its proper speed but is carried

past it, which causes the governor to reverse, and sets up a

regular see-sawing in the speed. This sec-sawing is increased

by a certain amount of lost motion which exists in the gov-

ernor and its connections, and by the action due to the fact

that for a full head and light load the jets only impinge
slightly on the buckets, and since the jets are round and their

upper edges alone strike the buckets (which are themselves
curved in the opposite direction) a slight movement of the
governor produces a much greater change in the speed of
the wheel under light loads than when the whole of each jet

is in use. This effect of the Jets is more marked when the

governor is working to cut down the speed than when it is

increasing the speed, because withdrawing the jels a given
distance causes a greater change in the quantity of water
striking the buckets than would be caused by advancing the

. jets an equal distance. The see sawing will be further in-

creased if the nf zzles are not fully counter-balanced, as they
would then tend to fall away from the wheel.

In order to avoid see-sawing it is the practice in this

plant to reduce the head every morning during the light

load. This is readily done by opening the extra four-inch

relief valve and allowing water to escape until the pressure

has gone down to that corresponding to the desired head.
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The valve is then set tentatively until :he pressure remains
about constant, when the final adjustment is made by partly
closing the valve on the generator wheel pipe. Meanwhile,
.the governor throws more and more of the stream onto the
wheel to compensate for the decrease in head, and the see-
sawing stops. Where a deflecting double nozzle is used it

would seem advisable to have in the upper branch a throttle
valve so connected to thedeflecting levers that when runninf'
under light load the valve would be entirely closed and the
regulation be attained by deflecting the open nozzle.
When the whole stream of this nozz'e had come into use
and more water was required, the valve would be opened.
In this way the water would be used during light load
under mure favorable conditions than obtain with a simple
deflecting nozzle, see-sawing would be avoided, and in case
the supply of water became less, either suddenly, as by a
sharp freeze, or gradually, because of diminished rainfall,
the water would be used most economically and efficiently
during the time of maximum load, which is the critical
time. The effect of such an arrangement of the nozzles and
valves would be to increase the capacity of the plant for a
given minimum water supply, the period of minimum sup-
ply being precisely that in which all possible economies are
of value. It may be objected that tips of such size should
be used as would bring both streams into full use during
maximum load, and that then no valves would be required,
but against this is the fact that the maximum load {particu-
larly in a lighting plant) does not reach the same value
every night and that it is, therefore, always necessary to
use tips large enough to meet the ptissible demand of any
night.

in order to avoid breaking the teeth of the quadrant in

case the governor should continue to act after it has moved
the nozzles to either their highest or their lowest point,
the pinion on the governor shaft is mounted loosely be-
tween two laterally movable toothed rachets which nor-
mally hold it in a fixed position, but either of which will be
automatically disengaged by an adjustable lug on the corre-
sponding side and end of the quadrant when the latter

reaches either of its extreme positions, and will thus allow
the pinion to stop, though the shaft continues to turn. Both
ratchets may be instantly disengaged by hand and the posi-
tion of the nozzles be regulated by a hand-lever when start-

ing up, or in case of accident to belts or of decrease in head
of water.

To start the plant the governor ratchets are first disen-
gaged and the exciter is brought to a ipoderate speed; the
generator is then started and its field is charged; it is then
brought to about three-fourths of its full speed, and the

speed of [he exciter is then slowly increased until the cross-

bar on the governor ceases to move. At this moment the
ratchets are thrown in, and the governor takes charge of
the generator speed. The speed of the exciter is now slowly
increased to its full value, which of course brings the gener-
ator to full speed.

The speed of the exciter wheel is regulated by a small
throttle valve, the changes in the position of which do not
have any noticeable effect on the pre?su re in the pipe, owing
to the small size of the jet controlled. This valve is so made as

to have an equal pressure on each side of its axis when
partly open, and hence can be moved from one position to

another with little effort, which makes it of special value
for use with automatic governors. When tightly closed,

however, the areas subjected to pressure are no longer equal,

and the valve sticks tightly. To obviate this the edges of
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the valve are battered slightly, so as to prevent it being

completely closed.

.An effort was made to automatically govern the exciter by
means of a ball governor driven by a belt from the exciter

wheel shaft and actuating the valve by means of two leather

friction cones acting alternately on a beveled disk geared to

the valve, but this proved unsatisfactory and was finallydis-

carded, chitfly on account of the difliculiy of maintaining

the proper adjustment, by reason of the wearing away of

the cones and of their sivelling from dampness. The exciter

was therefore controlled directly by hand for a long time.

At present the valve is worked from a distance by a simple

electrical arrangement devised by Mr. Imlay, in which ad-

vantage is taken of the tact that when the exciter is at full

speed the movements of the valve necessary to regulate the

speed are small.

The device consists essentially of two fixed solenoids in

series, energized by current from the exciter and normally

acting with equal force on two iron cores supported respect-

ively at the opposite ends of a walking beam connected by

levers to the valve, their normal function being to keep the

valve stationary. Either of the coils may be short-circuited

at will by means of a relay controlled by two keys and like-

wise actuated by current from the exciter. When either coil

is short-circuited it ceases to hold its core, and ihe core on

the other end of the walking-beam is pulled down by its

own coil, thereby turning the valve in a corresponding di-

rection. In order that this movement may not be too rapid

the coils and cores are immersed in oil, which causes the
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coils to act as dash-pots to the cores; by this means the
movement of the valve may be made as slight as is desired.
The relay is not really necessar>-, but was used to break

the circuit in experiments made before the plan of short-
circuiting one coil was devised, and has been retained be-
cause very convenient. .\ momentary closing of either key
suffices to correct any change of speed, such changes bein^^
indicated by the compensating voltmeter. The current in
the coils is reduced by a resistance in series with them about
equal to that of one coil, and the current for the relay is
shunted from the resistance at about two volts. The cur-
rent normally passing through the coils and resistance is
about two amperes at 100 volts (about one-fourth horse
power), and when one coil is short-circuited the current in
the other increases to three amperes, so that the maximum
power used is two-fifths horse power.
The power house is 66 feet long by 30 feet wide, and has

walls 12'. feet high. The walls, which are of concrete,
were all built by tamping concrete in a space between tem-
porary wooden walls forming a mould, a few leet of wall
being built at a time, and the planks then loosened and
raised to the height of the next secliion, the walls being thus
made at the least expense for timber. The best English
Portland cement was used. The walls were consolidated
and cement saved by the use of well-washed fragments of

FIG. 3, LONG-DISTANCE TRANSMISSION AT I0,000 VOLTS.
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rock imbedded in the concrete. In order to obtain the
greatest avaiUb'e fall the power house was placed as far as
possible below the level of the fall. This necessitated blast-

ing into the side of the hill so far that the entire wall next
the hill was below the level of the adjoining rock.

The station was built to accommodate four 120 kilowatt,

7,203 alternation, 12 pole, single-phase Westinghouse
alternators, with their full complements of raising trans-
formers and switchboard apparatus, and two exciters. The
first installation consisted of one generator with one go
ampere 125 volt "!'' exciter, capable of exciting the four al-

ternators, and of 126 kilowatts capacity of oil transformers
in 21 uni s of six kilowatts, one of these units being kept: as

a reserve.

Several different methods of connecting the raising and
lowering transformers were given careful consideration, the
test of actual use favoring a series connection for both
primary and secondary coils of both sets of transformers,
a plan which has proved to be tlioroughly reliable in its

practical operation at the Westinghouse plant at Portland,
Oregon. It was, however, decided, in order to be able to
change the initial pressure on the line in case of accident
to any of the transformers, to connect the primary coils of
the raising transformers in multiple to the dynamo, put the

line coils all in series with the line and with a similar set of
coils in the lowering transformers, and connect the other
coils of the latter in muhiple to the distributing circuits.

The next question was what size of transformers should
be used. Many small transformers meant less cost per unit

for repairs, greater facility of handling, and greater flex-

ibility in case it were desired to change the voltage on the
line. Their use, however, also meant greater first cost,

more complication, and somewhat lower efficiency, but
these points were outweighed by the former, and a trans-

former unit of six kilowatts was chosen. Each transformer
is contained in a cast-iron box provided with vertical out-
side ribs, which serve to stiffen it, and also to cool the oil

with which the box is hlled, and which entirely covers the
transformer. The box is covered by a cast-iron lid, which
has conducting and radiating ribs both outside and in, the
inner ones dipping into the oil at its hottest partand helping
to cool it. The oil when heated rises through open spaces
around the coils and spreads out in all directions, guided by
the ribs on the lids, and sinks slowly down betw een the core
and the sides of the box, thus having ample opportunity to
become cooled. Each box is provided with a pet-cock, at
the bottom, by which to draw off the bottom layer or oil,

should it become too thick for evaporation. It also has an
oil gauge to show whether the tops of the coils are com-
pletely covered without having to raise the lid. The boxes are
supported upon a substantial limber frame, upon the top of
which two iron bands serve incidentally to protect the wood,
but chiefly to metallically connect the boxes to each other
and to the earth, in order to dissipate the static charge re-

ceived by the boxes, which is very unpleasant. The core
of the transformer is connected to the box by a copper strip

fastened around a block of wood upon which the core rests

in the box, and to provide against the danger which would
result from accidental connection between the primary and
secondary coils, an insulated ^heet of copper is placed be-

tween the latter and close to the dynamo coil, and is con-
nected to the core by a tongue which is stuck between the
plates.

The line-coil, of No. 7 B. & S. gauge wire, is inside the
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dynamo coil, and is kept everywhere at a distance of one-

half inch from latter, the ground plate and the core by

walnut blocks boiled in paraffine, between which ample

openings are left for circulation of the oil. The ratio of

. transformation is 1,000 to 450, so that in a bank of 20

transformers the dynamo pressure required for 10,000 volts

and on open circuit is 1,110 volts, and on fullload about three

per cent, more than this, or 1,140 vohs. The space between

the 1,000 volt coil and the core is one-eighth of an inch.

The terminals of the line-coils are brought up tlirough the

oil in mica-fiber tubes passing through heavy glass bushings

held in paraffined wooden blocks which are attached to the

sides of ihe boxes. The 1,000, volt terminals are similarly

supported, but without glass bushings. The transformers

are all connected in multiple to the dynamo circuit, which

is supported directly above them on a light pine fiamework,

which also supports the fuse blocks. The latter are single-

pole, and the fuse passes through a hole in a marble block,

the object of so confining the arc being to blow it out by its

own force. Only one fuse is used on each transformer.

The secondary or line coils are all connected in series by l^-

shaped insulated wire connections, which may be readily

detached when makinji periodical tests for nisulalion of ter-

minals, and which are entirely mdepen'dent of the frame-

work supporting the dynamo circuit. Accidental contact

with the exposed connectors is prevented by the framework

above mentioned, and there is an inflexible rule that the high

tension side of the transformers shall not be touched under

any circumstances whatever while the dynamo is running.

Clark's insulation is used on all wires connected to the

transformers and to the dynamo, and the terminal wires of

the full bank, which must often be disconnected for testing,

are further insulated by heavy glass tubes at points where

they might come in contact with other wires. All other

transformer wires are supported upon double petticoat glass

insulators, and all dynamo wires upon porcelain knobs.

The switchboard is of narrow redwood boards, tongued,

grooved and beaded, nailed on a framework of yellow pine,

the latter supported on porcelain insulators to keep it dry.

The switchboard outfit for the one generator and one exciter

consists of two 120 ampere fuse blocks, afield rheostat with

a 25 ampere double-pole field switch, wiih fuses, one 150 am-
pere ammeter and a 200 ampere double-pole jaw-switch.

From This switch the current passes to two four-dynamo,

marble switch-panels which are connected in multiple

to the dynamo, and are each provided with two pairs of

contact plugs. By means of these panels and of ihe

two 200 ampere dynamo-changing switches below them,

any feeder can be operated from any dynamo which is

coimected to the switch-panels. Between each panel and
its switch is a pair of 65 ampere Wurts shunt- wire

fuse-blocks, each provided with an extra fuse and shunt

which can be connected by inserting a plug should it

be desired to double the fuses during the run, on account of

overload or of weakness in the fuse. The remaining instru-

ments on each feeder are a voltmeter, a,No. i switchboard

converter and a 150 ampere type "E" compensator. When
both feeders were run froin one alternator, one voltmeter

was connected to the generator and the other to the feeder,

and in this way the amount of compensation could be
watched.
The oil transformers were tested before shipment with
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2o,ooo volls between the line-coil and the core and were
then taken out of the oil and boxed. In order to expel any
moisture which might have been absorbed by the insulation
of the coils or have condensed on the cores during their
long journey, the transformers were connected in two banks
of lo each, the line-coils of each set being connected in
series to the generator, which was run at a reduced speed,
and the secondary coils each short-circuited on itself. The
coils were thus gradually heated to a point somewhat above
the boiling point of water, which at that elevation was rbout
201 degrees F. They were kept at this temperature for a
short time and then piraffine oil of a special grade ("Dia-
mond") was poured slowly into the boxes at the edges so
that the coils would begin to absorb oil at their lower ends,
and thus drive upward the air and volatile gases occluded by
the insulation. The transformers were then again brouf^ht
to their former temperature, which caused expansion and
partial expulsion of the air remaining in the insulation.
Some of the air would, however, collect under the insulation
at the top of the coils, and had to be freed by mechanical
agitation, produced by stirring the folds of insulation or by
pounding on the boxes. The heat caused volalization of
some o( the lighter elements of the oil, these coming to the

surface as bubbles, just as the air did at first, and the agita-

tion was kept up at intervals until bubbles from this cause
also were entirely eliminated.

The 2o transformers, then connected as they would be
when in regular use, and the two terminals of the line-coils,

which were to give 10,000 volts, were connected in series

with one .hundred 100 volt lamps, which were then brought
to full candle power, showing tliat the transformers were all

in good condition. A similar te^t was then made at Pomona
at the end of the 14 mile transmission line running to that

place, after which the transformers there were prepared for

work in the same way as at the power house, except that the
grouping and initial voltage were changed.

There are two transmission lines, one 133;^' miles hing,

which supplies Pomona, and another 28-':^ miles long, which
supplies San Bernardino. Each line consists of two No. 7
B. & S. gauge wires. The joints in the wire are made
with Mclntire connectors. To further improve the ioinls

the ends of the wires were bent back side by side and
soldered together. After the Pomona line was com-
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pleted and the first 10 miles of the San Bernardino line was
put up, the supply of connectors ran out, and the regular
telegraph joint was substituted. The conductivity was as-

sured by soldering as before. See Fig. 4.

The wires are supported upon large double-petticoat fiint-

glass insulators designed for this plant. These insulators
areof perfectlyclear flint-glass which gives a better surface-
insulation than is attainable with any other kind of glass.

It was at first proposed to use oilinsulators. The reason
they were not used was because the glass companies which
had undertaken to furnish them found on trial that they
could not make them without considerable experimenting,
which would have delayed the installation of the plant. This
was no doubt fortunate, as the country through which the
line passes is subjected to hot, dry winds which not only
blow dust onto the insulators, but also inside them, and
during the day the sun beals on the insulators until they be-
come so hot that they nearly blister one's hands. If oil

were used under these conditions it would soon evaporate
and thicken, and become filled with dust. It would there-
fore seem undesirable to have used oil insulators in this case,

or to use them in any other until an increased voltage makes
them necessary, and the transmission of greater amounts of
energy over the circuits justifies the additional expense nec-
essary to keep the insulators in good condition.

The inside pair of pins was used for the circuit to Pomona
and the outside pair for that to San Bernardino, until

after the acceptance of the plant, but in anticipation of
the installation of another generator the Pomona circuit

was changed to the right-hand pair of pins, and the San
Bernardino circuit to the left-hand pair, to avoid the fluc-

tuation in lights which would result from inductive inter-

ference between two independent circuits.

Commercial lighting in Pomona was begun November
2S, 1S92, and a telegraphic order was at once sent for

another set of reducing transformers, to be used at San
Bernardino, where the local circuits were already nearlv
completed. It was a condition of the franchise for the lat-

ter place that lighting should be begun before January ist,

and work was pushed rapidly on the transmission line, over
28 miles long, until it was finished. The order for trans-

formers had, however, been given too late for them to be
delivered in time, and it was decided to reduce the pressure
at Pomona to 5,000 volts and to take to San Bernardino the

half of the Pomona bank thus made available. In order to

avoid^the re-heating which would have been required had
the transformers been dismounted for shipment, the latter

were hauled to San Bernardino on wagons without springs,

after the lids had been packed so that the oil could not
splash out. The transformers reached their destination

after midnight, and the next day, December 31st, they were
connected to the transmission line for a few moments to see

that the latter was all right, after which all the lights on the

circuit were thrown on for the night.

When the new transformers arrived they were set up and
heated in the same way as the others. The heating was
continued night and day until comolete, without interrupt-

ing the regular lighting service. ' The change of both cir-

cuits to io,ooc volts was made February 16, 1893.
The sub-stations at Pomona and San Bernardino are small

brick buildings, one story high, with flat tin roofs and nu-
merous windows. The Pomona hi'lding contains two rooms
connected by a door near the switchboard. The fiont room
is used as the office of the company, and the other as a
transformer room. The 10,000 volt circuit enters over the

door, and is connected directly to the bank of lowering
transformers, i.o switches or other appliances being used on
the high tension lines either there or at San Bernardino.
The switchboard appliances are a Stillwell regulator, two
100 ampere marble fuse-blocks, with double plugs and fuses,

100 ampere jaw-switch, 150 ampere ammeter, compensating
voltmeter, compensator and converter.

The San Bernardino substation is longer than that at

Pomona, and is not divided by a wall. The transformers
are placed in a row along a side wall, and along part of the
end wall next the switchboard. The transformers near the
switchboard heat the most. This is probably due to the
slight drop in wiring between them ^nd the more distant

converters. During the first year of operation a little new
oil was put into the converters about every four months to

make up for that evaporated, but none of the old oil was
drawn ofif. The switchboard apparatus is like that at Po-
mona.
The Stillwell regulator has long been recognized as a

valuable adjunct to the central station operating a number
of feeders of different lengths from a single dynamo. Its

utility is still greater in a system of long-distance trans-

mission in which the transmission circuits are supplied from
one dynamo, as was the case in this plant during its first

year of operation, since it is not practicab e to install such

a system so as to operate with small line loss, and therefore

means must Ije provided to compensate for the large differ-

ences in the pressure at the ends of the lines. The use of

regulators at the power house was impossible when but one
bank of raising transformers was used for the two circuits.

Even when it became possible by the use of separate banks
of transformers, it was still undesirable because the attend-

ants at the power house would often have had to work both
the regulators at once to properly compensate for changes
in load, and their attention would be required by the regu-

lators at exactly the time they should be free to attend to the

generators and water wheels. A regulator was therefore

placed at each sub-station, as already stated. These are each
of 2,000 lights capacity and have a range of lO per cent, up
and 10 per cent. down. This variation of 10 per cent.

(100 volts) is divided into 14 &|aal parts, so that each step

corresponds to 7.1 volts. The diagram, Fig.5, is taken from
the station records for Sunday, January 22, 1S93. ^""^ shows
the number of changes required during the evening at each
station. The line marked ''ofP' is the base line; and the

divisions above and below correspond to the steps on the

dial and show to what an extent the regulators were used
to increase or decrease the pressure. This diagram shows
how imposs ble it would be to furnish lights without using

regulators, even on Sunday, when the load is much smaller
than on other days.

The distribution from both sub-stations is effected in the
usual manner at 1,000 volts for incandescent lighting, the

only point of interest being that a considerable number of
Helios arc lamps are successfully used on the circuits.

While in use the transformers in the sub-stations give
forth a continuous hum which depends for its tone on the

number of alternations. This is an excellent indicator for

the attendant, whose attention is instantly called to any
change in the running conditions of the plant by the result-

ing change of tone. Its indications not only mark changes
which are taking place and which can be detected on the
voltmeter, but also give notice of coming changes before
there is any other indication of them. It is thus possible to
foretell a coming drop in voltage in time to use the regula-
tor and thus keep the voltmeter needle perfectly still, though
the voltmeter is a very sensitive inslruiU'^nt, and the regula-

tor IS often moved four or five notches. The hum often
changes, however, without any corresponding movement of
the voltmeter, but the sound is then somewhat different.

At rare intervals the switchboard lights will suddenly
change slightly in candle power before any change is notice-
able on the voltmeter.

It is noticeable that the needle will often stand for a time
perfectly still on the center, and, on a slight rise in the hum,
will start gently rising, never more than three-quarters of
an inch, and then, as the tone gradually becomes lower,
slowly fall bick to the center and stop without passing it.

Ac other times the variation in hum is more sudden and the
needle will rise and oscillate above the center. Again, the
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needl.- will oscilUle equally about the center during a regu-
lar rise and fall of hum, its movement being apparently due
to one impulse and not seeming to be modified by subse-
quent variations. There is no apparent change in candle
power of the lamps during the voltmeter changes noted.
These notes were made while the plant was runnmg at only
5,000 volts, but they were later confirmed when using to,.
000 volts. During dry weather there is considerable inter,
mittent o.scillation of the voltmeter-needle without there
being any change in load or any other apparent cause, while
in wet weath r the needle remains perfectly still for many
minutes at a time, often for as much as half an hour. A
possible explanation of this oscillation may be found in the
presence of static charges on the line, due to atmospheric
electricity. That the Ime is ofcen heavily charged from the
air is shown by a number of observations. One afternoon
a painful shocl< was obtained on touching the line at the
caiion end, drifting clouds and a strong wind being noticed
in the valley. Again, while using the telephone a report
was heard in it so sharp as to cause momentary deafness.
Later, after a moderate wind had been blowing for some
time, loud reports were noticed on the telephone at long .

intervals. As the wind became higher the reports came
oftener and the intervals between the reports became
shorter. It was evident that there was a discharge from
the lines through the telephone (which was on a metallic
circuit) and that it depended on the rate at which the wind
blew. In order to get the strongest effect the two wires

"~

were cjnnected in the usual way to the raising and lowering
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transformer?, and one side of the telephone connected to

one wire. On connecting the other side of the telephone to

ground a sharp report was heard, and on maintaining the
connection there was a sound as of steam escaping at a
distance, with intermittent and very faint crackling. If the

ground contact was made slowly there was a bright spark
before the metals touched, and a loud report. If the
ringers were interposed a smart shock was received. By
making and breaking the ground connection rapidly, the

line was prevented from accumulating a heaN'y charge, and
no spark was visible, though a faint crack was heard. If a
slight space was left between the telephone wire and the
ground, -*«^park occurred at fairly regular intervals, and
when the space was lessened the sparks become smaller and
more frequent. When the wind lessened the sparks and
reports became almost imperceptible, but on the wind be-
coming strong and blustery a large spark was again ob-
tained. When one line-wire wasdi-connected from the trans-

formers at Pomona the effect obtained from grounding that

wire was less, owing to the reduction in capacity.

These obsen-ations, which were made on the Pomona
circuit during hot, dry and cloudless weather, show con-
clusively that the lines were heavily charged by the action

of the wind. The wind no doubt blows electrified air and
dust against the wires, the latter thereby accumulating a
static charge with a rapidity which we have seen depended
on the speed of the wind.
Some curious conditions met with in the operation 01 the

plant are shown in the ampere curves in Fig. 6, which were
taken daring very wet weather. Taking the maximum load
measurements at 7 p. ^t. for March 14th and Sth, we note
that the total apparent energy delivered by the sub-stations
is 73 per cent, and 75 per cent, respectively of that deliv-

ered by ihe generator, while for a smaller load at 9 p. >[.

the respective percentages decrease to 47.6 per cent, and
4S.6 per cent., in spite of the fact that the apparent energy
dehvered by the generator is in the latter case only half as
great as in the former. These results are due to changes in

the angle of lag caused by changing the load.

In the canon curve of March Sth the load at 9:30 p. m.

is seen to have increased considerably, although the sub-
station loads were decreasing. This increase was due to the
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lamps were turned oft the pressure became lo times as
great, or 140 volts. One generator brash was then raised,
and the second leg of the circuit was connected to the first.
On completing the circuit again there .vas a sudden flasli on
the armature, followed by a crackling noise and a brash dis-
charge which lasted until the circuit was broken. The Po-
mona wires were then disconnected from the dynamo ter-
minal, which was left free. With this arrangement faint
sparks and a glow were noticed, as though the armature
winding were grounded on the core, but a Wheatstone
bridge test showed an insulation resistance of over to me-
gohms. Since then the machine has been used regularly
and has not broken down, so it is evident the spark must
hive resulted from a sudden increase of the potential of ihe
armature winding above that of its core, which latter was
permanently connected to earth.

This sudden increase may be explained as follows: On
closing the circuit the condenser formed by the line and the
earth began 10 discharge through the metallic circuit afforded
by the armature and converter windings, but the inductance
of this circuit checked the discharge so quickly as to
produce an excessive pressure which could only be relieved .

by the discharge taking place through ihe insulation of the
armature-winding to the grounded core, which is what hap-
pened.

A similar test was made on the San Bernardino wires in

the previous January during dry weather, the only change
being that the single lamp was not turned off. With only
one wire connected, one 16 candle power lamp came nearly
to candle power. On connecting the second wire to the first

(at San Bernardino) the lamp burned at full candle power.
Ten lamps (the full load) were Ihen put on the converter
and burned dimly. As they were turned off one by one, the
the others brightened until the last lamp lighted up as be-
fore. This test did not cause any discharge on the arma-
ture, in spite of the fact that the circuit was twice as long
and the capacity thus twice ar, great. The probable expla!-

nation of this is that the inductive resistance of the converter
was not so great as in the other case, on account of the sin-

gle lamp being left burning. It is also possible that the
breakdown in the other test was assisted by the presence of
copper dust on the winding.
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FIG. LONGDISTANCE TRANSMISSION AT I0,000 VOLTS.— RECORD OF' SUNDAY, JANUARY 22,

SAN BERNARDINO AND CANON.
FOR POMONA,

fact that the rain, which had previously ceased to fall at

Pomona, began again.

The electrical resistance of the Pomona circuit is 74.9
ohms and that of San Bernardino 156 4 ohms at about 90
degrees F.

The insulation resistance of the circuits varies from far

beyond the limits of an 11 megohm bridge in dry, hot sum-
mer weather to as low as 0.65 megohm during light rain.

The latter value is that obtained with the two San Ber-

nardino wires'in series, and represents an insulation resist-

ance per mile of over 37 megolims. On a clear, sunny day
the insulation resistances of one Pomona wire and of one
San Bernardino ^\ire were respectively 1 1 megohms and 5/<
megohms, which are in the exact relation which would be

expected.

The lines cannot be tested for grounds or for continuity

with a magneto bell, as their capacity is such that the bell

will ring loudly when the wire is perfectly insulated and the

circuit open. This capacity also prevents the use of the or-

dinary converter test for line leakage, as the lamp on the

secondary will burn as though there were a ground even
when the line is perfectly clear. By adding lamps, how-
ever, the light may he cut down until the last lamp added
extinguishes ihem all. This would not occur if the light of

the first lamp was due to a difference of potential on the

primary caused by a ground, as then the added lamps would
become as bright as the first. The-primary current is thus

seen to be limited, and to be due to the capacity of the line.

If the proper number of lamps has been added to just secure

darkness when the line is known to be free from grounds,

the converter may be used to show grounds on that line,

since the presence of a ground will cause all the lamps to

brighten. The line test should only be made after ascer-

taining with one lamp that the generator is not grounded,

as otherwise the leakage current for the greater number of

lamps might burn the insulation of the generator. A very

good example o( Prol. Fleming's "condenser effect" was met
with in the summer of 1S93, whUe the engineer was trying

this converter test for measuring line leakage. The pri-

mary ofa 1,000— 100 volt converter was connected between

the ground and one terminal of the generator, the other

terminal of the latter bein^ connected to one wire of the

Pomona circuit. The resulting secondary pressure was 30
. volts, which made one lamp burn dimly. When 10 lamps

were turned on, the pressure dropped to 14 volts. When all

A comparison of the San Bernardino switchboard volt-

meter was made with a Weston instrument and gave import-

ant results.

First—With no load the San Bernardino instrument was
about 14 volts (II. 2 per cent.) low at 125 volts, while at 97
volts it was only 11. 7 volts (J2 per cent.) low.

Second—With a city load (inductive, consisting of lightly

loaded converters) of 7 U amperes itwasii volts low be-

tween 107 and 96 volts, while for 15 amperes it was only S.5

volts low. Further increase in load caused further reduction

in the difference, until for 40 amperes the instrument was
only five volts low.

Third—With a tank load (non-inductive) of nine amperesit

was only nine volls low at 99 volts, and as the load was in-

creased the difterence decreased until for 97 amperes the

instrument resd the same as the Weston.
It is evident from these observations that a voltmeter

which consists essentially of a solenoid and a movable core

is not the proper type of instru men t for circuits such as those

used in the present case, in which transmission circuits of

great length are used in conjunction with transformers.

The voltage at San Bernardino during the tests was there-

fore measured with a Weston [portable voltmeter.

A comparison between the ammeters used at Pomona and
San Bernardino showed that for readings above 67 //i am-

p res the San Bernardino instrument read higher than the

other. As there was no reason for considering one instru-

ment more accurate than the other and no way of telling

which was right, the San Bernardino readings taken during

the test were reduced to the average of simultaneous read-

ings on the two instruments.

A short test of the Pomona circuit was made on April

nth, the results of which are given in Table I.

A preliminary efficiency test on the San Bernardino cir-

cuit was made April 13, 1S93, with the results shown in

curve in Fig. 7. In this, as in all the other tests, a variable

load was obtained by the use of a water resistance.

An efficiency test of the San Bernardino circuit lasting

five hours, during which the generator was kept at full load

or overload, was made April 14, 1S93. Readings were

taken every fifteen minutes, and the efficiencies and the cor-

responding voltages for different loads are plotted in Fig. 7.

The most prominent feature of this efficiency curve is its ir-

regularity. This is, however, satisfactorily explained by

referring to the curve of generator voltage, on which it is

Si

seen that the high etiiciencies correspond to high voltage>.
and vice-versa.

It will be noted that the apparent et^ciencies shown by
the preliminary test at San Bemaidino agree very clo-^ely
with the results of the long efficiency test there. On calcu-
lating the apparent efiiciencies for diflferent loads from data
obtained by laboratory tests, and comparing them with the
measured apparent efliciencie?, it is found that they aoree
within 3 or 4 per cent. This v^ry close agreement
is exceedingly gratifying, particularly when we consider
that the tests of the piant were made with ordinary com-
mercial instruments, and that the laboratory tests were
made about a year before the commercial tests.

An interesting and unique test was made May 2, 1S93, ^y
connecting the Pomona line wires in series with the San Ber-
nardino circuit, and transmitting about lOo horse power lo
San Bernardinoby wayofPomona. Thclengihof the circuit
was S5 miles, and thedistance of transmission 42"> miles.
This is the greatest distance yet covered by any transmission
since the Frankfort experiments. The measurements are
given in Table II. The apparent efiiciencies are much
lower than those indicated by calculations, as in the latter
no account was taken of the capacity and inductance of the
circuit. The voltage of the generator as measured is about
5 per cent, above that calculated, and the ampere.>
measured notably exceed the amperes calculated. These
results are attributable to the introduction of the Pomon?.
loop, which added both capacity and inductance.

In order to reduce the cost of operation, the San .\nlonio
company first dispensed with the sub-staHon attendant at
Pomona after 11 p. m. This they did some time before the
acceptance of the plant, after assuming the responsibiliiy
for any damage which might result. No trouble occurred',
and, after the acceptance (May 6, 1S93), the same plan was
put in operation at San Bernardino. After working in thi?
way for several months, the Pomona station was started in
the afternoon and then locked up until the next morning.
This arrangement was made possible by running the gener-
ator so that the hghts should not be too high at Pomona.
the lights at San Bernardino being kept right by the attend-
ant with the Stillwell regulator.

In January, 1S94, another 120 kilowatt generator was in-
stalled with an equal capacity of oil transformers, and the
Pomona and San Bernardino circuits are now each operated
from separate generators with separate banks oi trans-
formers of 10,000 volts. Since ihis change the San Ber-
nardino attendant has also been dispensed with, and the
bookkeeper starts up in the afternoon and then locks up
the station for the night, as at Pomona. The voltage of the
lamps on each circuit is regulated by the engineer at the
power house, the generator pressure necessary at different
loads to keep the lamps at the proper brilliancy being auto-
matically indicated by the compensating voltmeter on each
circuit. Thus after the plant is started, the engineer has
sole charge.

I'AISLE I.—EFFICIENCV TESTS, APRIL II,

CIRCUIT.
1S93, POMONA

Canon {so Converterst. Pomona ( 18 Conveners). ;

Amperes Volts. K. W.

132

130-35
'31 45

.\mperes. Volts. K W. EfTiciencyi

1

per cent.

"9 5

1,100 105.85
105 85
107.4

919 97 28 1 73.7
945 100.01

1

76 73
029 99 78 ! 75 9

IAI;LE 11.-142^ MILE TRANS.MISSION TEST, MAY 2, iS
CIRCUIT TO SAN EER.NARDIXO, BY WAY OF

POMONA, 85 MILES.

Canon I 20 Converters).
,

.San Kernardino (iS Converters).

Amperes. Volts. : K. W. Amperes Voles.

80 75 S47
78 a 865
81 7 803

K. W,

i
68.4

1 68. ,6

1 7". 96

Efficiency!

per cent.

9|
96
100

1,120 ' 106 4
.,,30 108.5

64.^8
62 82 -

60 8

Electrocution of Shade Trees.
[From the Chicago Record.']

It is a question whether the stringing of electric wires in
cities and villages will not destroy a large proportion of the
shade trees. Complaint is made in several cities that where
the wires pass through the foliage the trees in nearly every in-
stance have died, presumably from the efiects of the electric
current. It has been noticed also that the death of the trees
almost invariably follows a season of rain, when the wet
leaves are good conductors of electricity and carry it from
the wires to the trees. In some cases the death of trees
has been caused by wires supposed to be thoroughly insu-
lated, the covering having been rubbed off the wires by the
friction of the branches when moved by the wind.
The evidence that the trees have been killed by electricity

is furnished by the fact that in numberless instances the
trees through which the wires pass died in an hour during a
storm, while those standing a few feet from the wires were
uninjured. These results will raise the question as to the
liability of electric light companies for the damage caused by
the killing of shade trees. The right to string electric
wires does not give the further right to destroy the shade
trees, which may constitute the chief value ofa piece of real

estate. Neither does it give the right to lop off the
branches and otherwise disfigure ornamental trees simply
because such branches happen to be in the way of the wires.

This has been done by an electric light company in one of
our suburban villages, and many large and beautiful trees

have been practically ruined by such vandahsm.
This destruction of trees is quite likely to lead to expen-

sive litigatition before a property-owner's right to receive
damages for his loss is established by the courts. A good
deal of trouble could be avoided if electric lighting and power
companies would take pains to place their poles and string

their wires so as not to interfere with the ornamental trees

along their lines.

A firm in Oldham, England, has on its sign the inscrip-

tion, " Tailor^;, clothiers and electrical engineers."
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The convention of Edison Illuminaling companies at

Detroit this week will no doubt prove a most interesting

gathering for the men in attendance, although as far as the

ijeneral trade is concerned the meeting is of no special im-

portance. This is due entirely to the attitude of the organi-.

zation,which has continued since its inception to hold secret

meetings and suppress publication of all useful information

that may be presented at these meetings. At the present

lime this policy is of course supremely ridiculous, but the

association adheres to it and the rest of the world recog-

nizes its right to conduct the business of the organization

according to its own ideas. It keeps up the semblance of

exclusiveness and that seems to satisfy the members.

Ai\ admirable description of the construction and opera-

tion of the Pomona plant is presented elsewhere in the

paper on "Long Distance Transmission at 10,000 Volts,"

by George Herbert Winslow, which was read at the recent

Niagara Falls meeting of the American Institute of Elec-

irical Engineers. The article is an interesting description

of an important enterprise by one of the men under whose

direction the work was successfully accomplished. The
paper is confined strictly to the technical features of the

undertaking. Its practical value might have been in-

;i-eased by the consideration of the commercial features of

the enterprise, which, by the way, comprise the all im-

portant point at the present time.

Among the many noticeable improvements in general af-

fairs that have been brought about by the extensive applica-

licjfi of electricity to every-day commercial life is the effect

it has had in broadening the views of people and their ways

jf doing business. It is not many years ago since the Chi-

cago Board of Trade was engaged in a conflict with the

telegraph companies. Members of the board were opposed

to the presence of the companies' agents upon ths floor;

they sought to restrict operations rather than extend them,

and the telegraph companies of course desired to furnish

as much news to the outside world as possible. Now the

members have changed, and they not only invile the co-

.

operation of telegraph companies, but they have determined

to take advantage of the telephone in local business, which

for their purposes has many advantages, and it has been

decided to allow the placing of telephone booths in the ex-

change, thus giving brokers the advantage of sending their

orders to their representatives over the telephone instead

of employing messengers. It is really a remarkable victory

for the telephone.

any lime, and as the anti-Bell men in every part of the

country profess confidence in their ability to overthrow the

Berliner patent, there shotild be no hesitation about their

taking an active pirt in the present suit.

Once more the gallant Col. Payne is beset by foes and

called upDn to defend himself against the attacks of

rivals. This time the colonel's job is in danger. There is

a movement on foot to have his appointment as receiver for

the Milwaukee Street Railway company set aside. There

are people in Milwaukee and elsewhere who refuse to ac-

cept the colonel's assurance that he is working for the good

of the people whose money built and equipped 1 he mag-

nificent system of -street railways in Wisconsin's beautiful

metropolis. The reorganization of the. company, as

planned by the colonel and his associates, does not meet

their approval any more than did his administration of the

company's affairs before it was compelled to go into bank-

ruptcy. In fact the complainants in this case view with

suspicion every movement that has been made or is con-

templated by the doughty colonel or his followers. They
claim that the company has been " managed" to death and

that those who were responsible for this result have found

means for turning the defunct corporation to profit. Their

objection to this last movement has become so pronounced

that there is some reason to fear that Receiver Payne may
find considerable difficulty in retaining possession of the re-

CoNSiDEKABLE attention has been bestowed upon the

subject of utilizing petroleum for fuel in electrical central

stations, especially in large cities, where smoke is a nui-

sance, and in many places complete equipments of im-

proved burners have been made. Many other large enter-

prises have adopted this system, and now it is feared that all

the time and money expended in perfecting this appara-

tus have been thrown away. It is reported that the

Illinois Steel company has abandoned the use of oil as a

fuel for 35 boilers in its Bridgeport plant and now is

firing with soft coal. The company named is not the

only one which has recently changed from oil to coal

after having used the oil as an acceptable substitute for

coal. The reason is a considerable advance in the price

of the kind of oil used for steam-making, owing to the

reported falling off in the oil supply. It was expected

some months ago that the decrease in production would

mostly show itself in a smaller volume of exports, but

the domestic consumption also is decreasing because of the

higher prices demanded for the oil. It is even said that the

oil refining works at Whiting, Ind., near Chicago, now use

large quantities of coal, finding that more economical than to

burntheir own raw material for fuel. Several electrical plants

in Chicago which have been using oil during the last few

years are again using coal and others are making arrange-

ments to go back to the old method.

At last the A.merican Bell Teleohone company has un-

folded its policy in regard to the Berliner patent. It will

attempt to enforce this patent, and it has already begun pro-

ceeding in the United States Circuit Court at Boston to se-

cure injunctions restraining infringement by anti-Bell com-

panies. The papers are returnable September 3d, and both

complanant and defendant express a desire to have the case

pressed for trial, so that an early decision may be reached.

It is needless to say that this desire is shared by the entire

community. It is a matter of such great public importance

that the courts would be justified in giving this case prece-

dence over others if it were necessary, in order that there be

no further delay in determining the exact status of the tele-

phone question. The case will be followed with interest

by ihe entire community, and it will receive careful atten-

tion at the hands of telephone men. It is quite probable

that other companies will assist in the defense, although

the association of eastern manufacturers in which the de-

fendant is prominent, had not been perfected at the time

the action was begun. Just what position the Telephone

Protective Association of America will take has not yet been

determined. Its attorneys have been instructed to care-

fully examine the case, and the assotiation will no doubt be

governed by the report that will be made as a result of

this investigation. If a test case is to be made, it is to be

hoped that the anti-Bell companies throughout the* country,

regardless of location or affiliation with the diflerent asso-

ciations, will co-operate in making the defense as strong as

possible. The question may as well be settled now as at

It is announced that the West Chicago Street Railroad

company is planning to abandon the horse cars which are

now run after midnight and in their place substitute electric

cars. The company desires to improve the after-midnight

service. It is purposed to shorten by half the time now

made by horses. The same number of cars will be re-

tained, and hence, as the distance will be made in half

the time taken heretofore, late night and early morning

travelers will have to wait only half the time they now do

before they can board a street car. Owing to the fact that

the trunk lines, such as the Madison street, Milwaukee

avenue and Blue Island avenue, are cabled and do not

have trolley poles and wires, new routes will be selected

for some of the cars that run after midnight. It is pro-

posed, for instance, to run the cars now traveling in Mil-

waukee avenue over Lake street to Milwaukee avenue,

thence in that street to Halsted, north in Halsted to

Chicago avenue, west in this street to Robey, and north in

Robey to Milwaukee. Another feature of the plan is the

proposition to extend the present electric lines. The Van
Buren street line now runs from Western avenue to Hal-

sted street, but poles have been erected and wires Iiave

been strung on that street from Halsted to Clinton street.

It would take only a little longer extension to bring the

line into the downtown district. The Harriso'n street

electric line, which was put into operation last week,

depends upon horses on only a small part of the way,

namely, from Adams street bridge to Michigan avenue.

The route west of the Adams street bridge is in Adams
street to Desplaines, south in Desplaines to Harrison.

and west to Western avenue, The electric part of the

Lake street line, which begins at Wabash avenue and ends at

Halsted street, would, according to the plans, be extended

west from Halsted street. These changes, which, bv the

way, are generally favored by the taxpayers of the dis-

trict through which it is proposed to operate, will make
an important addition to Chicago's already immense elec-

tric railway system.

On another page -in this issue is presented an article

describing and illustrating the motor cars employed by

the North Chicago Street Railroad company on several lines

that are feeders for the cable trunk lines. There is nothing*

novel about the electrical equipment of these cars, interest

in the application being due to the requirements of the

service and the fact that the trolley was selected after

several other forms of propulsion had been tried, only to

be found impracticable and inapplicable on account of local

conditions. The photograph from which the illustration is

reproduced was taken at the corner of Belden avenue, on

Halsted street, in front of the JNIcCormick Seminary prop-

erty. This is a part of the experimental loop line upon

which Mr. Yerkes gave trials of oil and gas motors and

after these had been discarded, put in an underground elec-

tric conduit system. A great deal of time was given to

the?e experiments and much money was expended in in-

vestigating and developing the several systems. Experts

were constantly employed upon the several types of mo-

tors tested and it was generally acknowledged that an

honest effort had been made to find some practicable

means of propulsion that would make the introduction of

an overhead trolley system unnecessary. This subject oc-

cupied the attention of the engineering department of the

company for nearly five years, almost to the exclusion of

other matters, and finally Mr. Verkes became convinced

that he had exhausted the possibilities of other systems

without finding one upon which he could depend, and

accordingly he decided to introduce the trolley upon the

cross-town and feeder lines. As a temporary arrange-

ment he utilized a number of old Belgian motors or gas

engines which had been discarded. These trucks were elec-

trically equipped and placed in service and they proved very

satisfactory. Some changes of minor importance were made,

and the new motor cars proved to be just what had long

been needed. Further trial showed them to be very sat-

isfactory both in point of economj' and efficiency, and they

were put into service on other lines. In a short time

they will be familiar objects upon many North and West
Side lines. It is certainly gratifying to electric railway

men, especially those whose interests are centered in the

overhead trolley, to find Mr. Yerkes an ardent advocate

of this system after devoting so many years and so much

money upon experiments with other systems in the hope

-of finding one that would prove superior to it. The ad-

vocates of the much abused trolley can be e.xci;sed for ex-

ulting over their victory, for it is certainly a notable

achievement. - - .
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Validity of thie Berliner Patent to be
Tested.

War has been declared by the American Bell Telephone

'company upon outside concerns, and an attempt will be made

to regain a monopoly of the business through the Berliner

latent. On August 5th at Boston papers were served, in

l>ehalf o! the American Bell Telephone company, upon the

National Telephone Manufactuiing company in a suit for

an order to restrain the latter from infringing the Berliner

patent. The suit willtest the validity of the Berlinerpatent,

and will be fought by the Xational company, with the as-

sistance of several other corporations. A hearing is assigned

before the United States Circuit Court for the first Tuesday

in September. This is the first action brought under the

Berliner patent by the Bell interests. The National com-

pany is not a member of the Telephone Protective associa-

tion of America, but is one of the companies interested in the

formation of the Eastern Telephone Protective association,

and it is expected that its associates in that organization

will assist in fighting the present case. It is proijiised that

a s'.rone defense will be made.

WESTERN ELECTRICIAN.

that the Berliner patent would be Hefeated in litigation

reasonably well conducted.

'•Mr. Randall's suggestion. 'Drop aU east and west or
north and south division/ is a good one, and shojid be
brought to the attention of a few jealous people.

"There is no doubt that the Western Telephone Con-
struction company will continue to make high class battery
telephones without any interference through the courts
upon the Berliner patent."

Action of the Telephone Protective
Association.

Although the National Telephone Manufacturing com-

pany, the defendant in the suit begun by the American Bell

Telephone company under the Berliner patent, is not a

member of the Telephone Protective association, the execu-

tive committee of that organization held a meeting at Cleve-

land last week for the purpose of considering the subject

and taking steps to protect the interests of its memLers.

It was determined to have the attorneys for the association

examine the papers in the action, follow the proceeiings

closely and gather such information as might prove of value

to the organization in case the Bell companyshould proceed

ngainst any of its members. President Keelyn after the

meeting said that the members of the committee did not

fear the outcome of the present action. The fact that a

company not identified with the organization was selected

for the lest case was looked upon by the committee as an

acknowledgment of the strength of the association's position,

and was very gratifying to the organization.

Advocates Fighting the Berliner Patent.

Tv the Editor of the Western Electrician:

In your article on dissensions among anti-Bell companies

3-ou quote from President Keelyn: "If any member of the

ai^sociation is making a device which infringes the valid

claims of the Bell or other patents, the association will

hardly consider it in duly bound to offer its protection.

However, notwithstanding this, the association will render

its aid to keep properly constructed telephone apparatus in

the market for the public."

I wish to ask Mr. Keelyn and all others interested in the

telephone business if they believe it pos.=.ible to make a

contact battery transmitter that will not infringe the Ber-

liner patent? I have read the specifications of Berimer
carefully and many criticisms of them. I have also exam-

ined nearly every type of transmitter made and have come
t') the conclusion that it is impossible to get around this

monster fraud, and that all who make, sell or use contact

battery transmitters, outside of the Bell circle, are liable to

them for damages as long as this '91 Berliner patent is valid.

For the last eight years I have thought the time would
come when telephones could be sold outright, and I have

devoted a good portion of my time to the study of this

valuable instrument and the patents protecting the Bell

company in its use. The issuing of this last Berliner patent

to that powerful company was the last straw, and I think we
should join hand in hand and fight it. Drop all east and

west or north and south divisions, acknowledge that there

is but one thing in our way—the Berliner patent—and fight

it to the bitter end. James D. Randall.
Memphis, Tenn., July 29, 1S95.

When Mr. Keelyn's attention was called to Mr. Randall's

communication he made the following statement: "The

Berliner patent does not cover all forms of battery tele-

phones. The first Alexander Graham Bell patent showed a

battery transmitter. This patent is acknowledged to have

expired March 7, 1893. No adiudication has yet been had

declaring the Berliner patent valid. An adjudication by

Judge Carpenter indicated what another court would do

in a case involving this patent upon its merits, there-

fore I thinks that the Berliner patent is not valid. Judge

Carpenter adjudicated two questions upon this patent

upon an extensive hearing, deciding against the Bell com-

pany upon both questions. The Court of Appeals simply

used the technical point that Judge Carpenter should not

have allowed the government to raise questions which it

specifically stated could be raised by anyone else in another

suit upon its merit. There are several other reasons why

the Berliner patent is not valid to-day.

"Mr. Randall is very much in error and his opinion is

contrary to that of the best patent attorneys in this coun-

try upon the Berliner patent. There seems no question

Convention of Edison Companies at
Detroit.

Pursuing the same policy that has marked their history,

the convention of the Edison companies at Detroit will

probably be a very unsatisfactory meeting excepting to Edison
men. It would appear that the policy of keeping everv-

thing und;r lockand key was to be followed more closely

this year than heretofore. The announcement sent out by
Secretary Barstow is dated July 26th, but was not given

to the press until last week, and even then it did not con-

tain any valuable information. Here is the notice:

The annual convention of the Association of Edison
Illuminating Companies will be held at the Hotel Cadillac,
I'etroit, August 13th, 14th and 15th.

The first two days of the convention will be devoted to
papers with discussions, together with any business which
may come before the meeting. On the last day (August
15th) the delegates will be entertained by the Edison Illu-

minating company of Detroit and die General Electric com-
pany.
On account of the large number of short papers to be

presented, the proceedings of the convention will be par-
ticularly interesting, and as many new companies have been
admitted a large attendance is expected. All delegates in-

tending to be present should notify C. P. Gilbert, secre-
tary and manager of the Edison Illuminating conpany ot

Detroit, in order that he may arrange accommodations for
them.

Location of General Electric Factories.

There is a widespread belief in eastern electrical circles

that some change is impending in the location of the facto-

ries of the General Electric company, either tliat all the

plants are to be consolidated at Schenectady, or -and this

is considered unlikely—that an entirely new site, such as in

the vicinity of Niagara Falls, is to be selected. As will be

seen from the following, which was written by the Lynn
correspondent of the Boston Traveler, there is much appre-

hension in Lynn:

The rumor, which now is nearly an established fact, that

the several plants of the General Electric company, situated

in Lynn, Schenectady, N. V.. and Harrison, N. f., are to

be consolidated at one given point, probably near Buffalo,

N. Y., is causing a great deal of anxiety and agitation in

this city, especially on the part of property owners and mer-
chants in that part of Lynn which is contiguous to the sev-

eral factories of the company.
The company in Lynn employs at the present time 2,700

hands, which is a decrease in its help of nearly 50 per cent.

since the amalgamation of the Thomson-Houston Electric

company into the General Eteclric company, and if tlie

plants are taken out of Lynn it will throw a majority of this

number of persons out of employment, since but a small
percentage of this force can go to the new center.

Everyone interested in this move on the part of the

company has been trying to get an affirmative or denial

of this lumor, but none of the officials of the company
see fit to give any information, simply saying that the time
is not yet ripe to give anything to the public.

One stockholder, however, has leaked the fact that the

company, by its stockholders, has for a month past been
seriously considered the feasibility of maintaining its dif-

ferent factories in one cit\ and thereby have one large

establishment. The division of this company's factories, in

the first place, was the outcome of a de.sire to satisfy two
sets of stockholders, those of the Thomson-Houston and
of the Edison Electric company. This having been worked
for all it is worth, to show to the stockholders that they

were wrong to think that it would prove more satisfactory

to maintain the two factories separately, it has lately oc-

curred to the minds of the stockholders that by consolida-

tion a larger dividend will be paid. On account of this, it

is said, the first step towards locating all the factories near
Buffalo has been taken, and that already the company has

a refusal of power from the Niagara Falls Power company,
which can furnish 100,000 horse power.

This will be a hard blow to I,ynn. and a Traveler man
heard one o( Lynn's largest capitalists say a few days ago

that Lynn would have been a great deal better off if the

electric plant had never been located here. When it was
first started the people of Lynn, mostly those who had been

for years thrifty and saving and were not overburdened

with money, put their money into the shares of stock, with

there-suit that many lost ncaHy, if not all. the money thus

invested. Again; the large number of men enjployed by

the company induced many real estate men to buy up land

and build houses that would be within convenient walking

distance of the establishment. The result of this has been

only too apparent, and persons who were considered

wealthy at that time are now poor.

Ever since the General Electric company got control 01

the Lynn establishment there has been a heap of petty jeal-

ousies between the Massachusetts stockholders and those of

New York, the latter trying in every way possible to have

all of the work done in Schenectady, while the Bay State

end of the combine were equally determined to Ueep the

S3

plant in operation here. It now appears that both are on
the compromise, and a third city gets the prize.

Incandescent Lamp Test.
Prof. B. F. Thomas of the Ohio State University, Co-

lumbus, Ohio, has recently completed an interesting test of
Packard incandescent lamps, for which some remarkable
claims liave been made as to maintenance of candle power,
increase (instead of decrease) in the efficiency of the filament
during burning, etc. The test was carefufly conducted, as
will be seen from Prof. Thomas' description:
"Weston inst'-uments were used for ttie electric readings—a milliammeter reading to o.ooi ampere for current

strengths and a voltmeter reading to o. \ volt for voltages.
Tliese instruments were carefully compared with the uni-
versity standards. For candle power readings a Sumner-
Brodhun sighting box was adapted to an accurately gradu-
ated portable photometer bar, 100 inches long. The lamp
under test was placed at one end of the bar, and a lOO
volt 16 candle power lamp, which had been used some time,
was placed at the other end, and used as a working stand-
ard. This lamp and three similar check lamps were first

carefully measured on the university standard photometer,
against a Ilarcourt pentane lamp, whose value was well
known from many series of comparisons with the best sperm
candles. During these tests the incandescent lamps were
supplied with current from a good storage battery. Elec-
tric readings were taken with the Weston instruments
named above.

"All photometer readings, here and at the station, were
made by me. At least four settings were taken for each
reading, and the sighting box was severed after each set-
ting. Successive settings seldom differed by more than one
percent. The electric readings were taken by two experi-
enced students, A. H. Jones and R. D. McCarter, Jr. One
hundred lamps, labeled '16 candle power, 100 volts,' were
obtained for this test. They were about equally divided
into two lots, having distinguishing marks inside the bulbs.
Twenty-five lamps were taken at random from each lot for
test. In order that we might run the lamps at as nearly
constant voltage as possible, wires were run to the test room
from the station circuit, which is brought back from a
junction box at the mains of the general lighting system of
the company. The mains are kept at as nearly constant
potential as possible by an attendant at the switchboard,
who is guided by the readings of a Weston voltmeter at-

tached to pi essure wires from the mains. Unfortunately,
at a point between the mains and the station, a motor was
run from the station circuit which supplied us with cur-
rent. The running of this motor caused momentary abnor-
nal changes in voltage durmg the day, but at night it was
not running, and our voltage was quite steady. If the lamp
circuit had been run from the station switchboard, it would
have been necessary to provide for constant watching and
regulation of the lamp voltage. As already stated, the volt-

age was not perfectly constant, and no attempt was made to

secure unusual constancy, for the reason that the circuit ar-

rangement used enabled us to work the lamps under the
conditions ordinarily existing in central station practice
The results may therefore be considered as a better indica
tion of what lamp users may reasonably expect from simi
lar lamps, than if the lamps had been run at an unvarying
voltage. From readings taken on different days, and at dif-

ferent tim^s of day, I think the average voltage was about
99-
"The lamps under test and the test lamp itself were all

in parallel. They were wired with No. 14 wire, and all

connections carefully made, so that there should be no ap-
preciable drop or lall of potential in these wires and con-
nections. The absence of such drop was verified by proper
measurements. While these measurements were being
taken, the voltmeter needle was often unsteady, obliging

us to wait for periods when if was steady at the proper
reading, before current readings could be made. The ar-

rangement of the lamps in parallel, as shown, made it un-
necessary to wait for such periods of steady and proper
voltage, before taking the photometer readings; the slight

momentary variations of voltage from the correct value
affected the candle power of both lamps alike within the

range allowed in reading.

"The tables and curvts give the results obtained. Tables
I. and II. give, for each of the lots, the number of lamps
burning, the observed candle power (average of each lot)

and the average watts per lamp, at the several times at which
readings were taken. From these readhigs, the percentage
of initial candle power, the efficiency and the candle power
per watt were computed and inserted in these tables.

"The values of tables I. and II. are plotted m terms of

candle power and time m curve .4 (pageS4), of percentage of

initial candlepower and time in curve B, and of efficiency and
time in curve C. As shown by these curves. Lot i shows
a marked increase in candle power on the start, reaching
a maximum of 17.9 candles at about 175 hours, then de-

creases uniformly until 600 hours, when a more rapid de-

crease sets in. The candle power does not fall to its initial

value of 15.54 candles until over 700 hours from the start.

Lot 2 shows only a moderate rise in candle power, with
a maximum at about 150 hours, and then decreases uni-

formly to its initial value at 400 hours. It shows also a

sharp increase in declining brightness at 600 hours. This
change may have been produced by strain due to abnor-

mally high voltage at soon after the 600 hour point. Such
a high voltage was observed for some time during the day
preceding the evening on which the readings at 696 hours

were taken. Curve C shows a marked increase in effi-

ciency for Lot I on the start, falling back to the initial

value only after 600 hours. Lot 2 improves in efficiency

also at the start, though to a smaller extent, and con-

tinues at a practically uniform figure for 600 hours. The
decrease in efiiciency for each lot after 600 hours is much
less rapid than that usually met with.

"Tables HI. and IV., giving the total kilowatt hours

spent on each lot of lamps and the total candle power
hours obtained from them, are of much interest, as are

also the deduced columns showing total cost of light and
average cost in cents of one candle power hour.
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"It will be noticed that the breakage is remarkably smail.

No lamp of either lot showed any serious blackening, and the

majority of the lamps were scarcely blackened at all."

The report ends by saying that, taking economy, main-

tenance of candle power and freedom from blackening into

account, the results obtained are much superior to any

heretofore published, and the New York & Ohio company
of Warren, Ohio, is to be congratulated upon its achieve-

ment in the manufacture of incandescent lamps-

roads, corporations, firms and individuals who desire

special warnings by telephone -forthe protection of their

business interests, and will place thereon any additional

names that may be sent to him.

TABLE I.—AVERAGE OF LOT NO. I.

Per Cent Watts Candle

from Number Candle of Initial Watts per Power
Start of Lamps Power. Candle per Candle per

Test. Burning Power. Lamp-, Power. Watt.

15-54 100 61.00 3 93 .254

96 17.58 113.2 63.2 3 59 .279

14 ( 17-84 iiS-o 3-57

192 25 .7-82 115 6354 3-57

25^ 25 17-53 lIj.O 6j 55 3.63 .27s

317 25 7-3° 111-4 63.41 366 .273

360 24 17-04 IIOO 63..10 3.70 .270

408 I..08 IIO.O 63.30 3-70 .270

480 24 16-68 107.

5

63.00 3- 75 .2-5

saS 16-70 107.

5

62.73 3.76

600 .6-35 105.3 62-ft 3-83

648 16-07 103.4 62.60 3.90

606 22 .5-83 102 6J.60 3-95 253
768. 22 14-81 95 3 61 94 4 17 .240

Sis 22 14-50 93-3 6t.s. 4-24 .2.;6

TABLE n.—AVERAGE OF LOT NO. 2.

Per Cent Watts Candle
Number Candle of Initial Watts per Power 1

Lamps Power. Candle per Candle per

Test. .Burning. Power. Lamp. Power.

^ 25 14-77 TOO 49- '0 3-36 -29S

96- 25 15 °6 102 50.00 3-32 .301

144 25 15 13 102 5 50.21 332 .301

=5 I5-OI ]oi,8 49.96 330 .303

?52 2i 14-93 iOL.i 50.10
. 3 35 .299

312 24 14.85 TOO 5 19-78 3-35 .299

.
360 24 14.82 100 3 49.76 336 .29S

403 24 .
14-67 99 3 49 70 3-39 2}5

480 24 14-65 993 49-52 3-39 .295

528 24 14.70 99-3 49-31 .1.-6 .298

600 24 14-50 93. 49-33 3-40
"i*

643 14-16 96.0 4900 3-46 .2S9

6^6 13-87 94-0 4892 3-53 .283

76S ij-29 90-0 48-50 365 •274

S12 24 12.97 88-0 4825 372 .269

TABLE in.^ECONOMIC RESULTS, LOT I-

Total Average
Hours Candle Total Total Cost m
from Power Kilowatt Cost of Cents of Remarks.

Start. Hours. Hours. Light. one C.P
Hour.

Cobt of light based
100 41.500 155-25 $ 36-05 .0869 on assumed price of

200 89.950 314 00 67.80 0754 ao eents per lamp.
300 472-80 99 5-) 0744 and 20 cents per
400 175,930 628 i.o 60 0742 kilowatt hour.

qoo 216,470 779-3 160. S6 0743 Figures in lastcol-

620 256,090 929.9 190.98 0746 umn obtained by di-

700 292.100 1,071 2 219.24 0751 viding cost in fourth

800 323.500 1,207.7 -46.54 0757 cohinm by corre-

sponding figures in

second column.

TABLE IV. - ECONOMIC RESULTS, LOT 2.

Total Average
Hours Candle Total Total Cost in

from Power Kilowatt Cost of Cents of Remarks.
Start. Hours. Hours. Light. one C.P.

Hour.

Cost of light based
100 37.3'0 124.50 $ 2990 .0801 on assumed price
200 75,020 249 90 5498 0733 of 20 cents per lamp.
300 112,370 374.80 79.96 .0712 and 20 cents per
400 147.910 494 20 103 84 .0702 kilowatt hour.
500 183,2*0 013.20 12764 .0697 Figures in last col-

600 218,170 731.70 15I3^ .0694 umn obtained by di-

700 252,130 894 40 17488 .06936 vidine cost of lightm
800 284,3^0 966 10 19S.22 .0697 fourth column by cor-

responding figures in

[ second <oliimn.

Baltimore-Washington Electric Railways.
The contract for the building of the roadbed of the

Columbian & Maryland electric railway, which will con-

nect Baltimore and Washington over a ihirty-six-mile route.

has been awarded lo E. D. Smith & Son of Philadelphia,

the cost of construction, including a branch to Ellicott

City, being about $3,000,000. The work will be begun at

once, and it is to be completed within a year. .

A. contract for a second electric road between Baltimore

and Washington is about to be signed in New York. The
enterprise is backed by the Washington, Sandy Springs &
Baliimore Electric Railway company. The capital stock

of the company is $1,000,000. In planning the Sandy

Springs route, the aim has been to traverse a de-

veloping section not now reached by railroads. The
Columbia & Maryland line, on the other hand, has

been surveyed wilh a view of running express trains be-

tween the two cities over the shortest possible route in

competition with the Pennsylvania and Batiimore & Ohio

railroads.

Weather Predictions by Telephone.
Prof. E. B. Garriott, the new head of the weather bureau

at Chicago, announces that the bureau will henceforth

make particular efforts to serve those interests that are

likely to be injuriously affected by unusual weather condi-

tions. Timely warnings by telephone are to be features.

He also says that his department is making up a list of raii-

Electric Coal Cutting in Scotland.
George A. Mitchell gives some statistics as to the relative

cost at a mine in Scotland of coal cutting by electricity and
by haijd. The machine used is yj'^ feet long, 40 mches
broad and 23 inches high, and is of Mr. Mitchell's design.

The frame is made of steel, and the total weight is about

3,225 pounds. There is a strong sheet-iron covering over
the motor, and there are also bands over the toothed wheels to

prevent breakage by falls from the ronf. The motor is series-

wound. The only disadvantage is that the speed becomes
rather high where there Is no load, the revolutions increas-

ing, as tested, to 1,300 per minute. A shunt-wound motor
would give a more constant speed, but it has not the same
power tor starting, although there are devices for overcom-
ing this difficulty.

The speed for which the motor is designed is 600 to 700
revolutions per minute, and it gives 12 effective brake horse

power, although it will work up to a greater power if nec-

essary.

The cutter is of the disk type, and is intended to combine
the advantages of two well-known machines, which are

worked in Scotland by compressed air—the Rigg and Meik-
lejohn and the Gillott and Copley machines. These machines
differ from each other in several important particulars. The
Rigg machine has a disk which works on the level of the

pavement at the comparatively high speed of 60 or 70 or

more revolutions per minute, and which has generally only

about six cutters in the circumference. The picks enter the

cut in the front, and turn toward the back of the cut. The
Gillott machine has a disk which cuts above th^^ rail level;

the disk works at the slow speed of about 15 revolutions

per minnte, and it has about 20 cutters in the circumference.

The disk turns from the back of the cut to the front, the

aim, apparently, being to draw the machine
into the coalface rather than thrust it out from
It. In working, this machine is. slightly tilted

up by raising the sleepers at the outside, and
the disk slopes from a few inches above the

pavementin front of the cut to the pavement at

the back. The disadvantage of this arrange-

ment is that if the pavement below the hol-

ing be hard the picks are apt to be blunted
by striking against it at the back of the cut,

and if there be a coal-holing there is some
waste of coal in the front, or, if there be a fire

clay holing there is the necessily of cleaning

the fire clay from the coal at the back of the

cut. The advantage is that the disk clears

itself better of the cuttings than in the Rigg
machine, as there is no obstruction to prevent

these from going between the rails. The width
of the machine can also be made rather less,

as in the Rigg machine some extra width is re-

quired to allow room for the extra projection

of the bevel wheel, which gears into the rack

on the disk. The question of the width is one
of very great importance where the tendency

of the roof is to be soft.

The general effect of the higher speed ot the

Rigg machine seems, in practice, to be to make
it more suitable for a coal holing, and the Gil-

lott cutter, on the other hand, is generally

more successful where the holing is fire clay

ordaugh. The direction of the motion of the

disk seems to matter little in practice.

The holing of the coal seam for which the

cutter was designed is daugh and fire clay,

varying m thickness, but generally easily cut.

As thought most suitable for this holing,

the disk of the machine was designed to run at a com-
paratively slow speed—about 25 revolutions per minute

—and there are 20 picks on the circumference, fixe d
somewhat similarly to those in the Gillott machine. The
disk, on the other hand, is supported in its place similarly

to the Rigg machine, and cuts level with the pavement.
The cut istliree feet in depth and about 3^2 inches in height.

The speed cf the motor is reduced by gearing, there being

in all four shafts, including the armature shaft of the motor.

The disc is turned by means of a bevel wheel, which gears

into a rack on a disk inside the circumference.

For oiling the bearing of the disk, there is a large cup
in the cast-iron bracke. supporting the disk; this cup is

covered by a sheet-iron lid (which is screwed on), and is

filled once in each shift with waste soaked in oil. The
brass under the bracket near the frame, which keeps the

disk liorizonlal, cannot in practice be lubricated at all.

The machine is drawn forward by means of a flexible

wire rope, which passes round a drum in the framework
of the machine, round a pulley fixed to a prop some dis-

tance in front, and back to the machine, where it is fixed

to the frame. The drum is turned by means of an eccen-

tric on one of the -shafts, which gives a reciprocating mo-
tion to a pawl; this catches the teeth of a ratchet wheel,

keyed on a shaft which is geared to the shaft whereon the

drum is fixed. By means of a slot, the feed maj be varied,

the pawl taking one to three teeth for each motion as de-

sired.

The switch for reversing the motor has two sets of resist-

ances and three steps, so that the current may be gradually

turned off or on. There is also a small auxiliary rapid cut-

off switch, which has been found convenient for use through-

. out the shift, and which is cheap and easily repaired.

Four men are required to work the machine. One man
attends to the switch, etc., and sees that the disk is cutting

rightly ; he also hands the rails and sleepers over the machine,
and puis up gibs along with another man who also shovels

out the cuttings. The other two men lay the rails and put

up timber.

A great part of the work consists in handling the rails,

and on the expedition with which this is done greatly de-

pends the length of the wall that can be cut.

The machine has regularly cut 420 feet in length, three fee

deep, in a shift of 10 hour?. When cutting in the ordinary
holing it easily cuts three feet in i)4 minutes, and can do sO'

continuously when it is kept in rails.

The comparison between the cost of working by hand
and by machine may be taken as follows:

Per Ton.
s. d.

Cutting and filling by hand is, Sd. to i 10

Cutting' by machine, including cutting-out at each end
of the wall - o 3.5

Filling, which has varied from is id, to is. 3d. per ton.. 130
Fuel (estimated) ; o 05
Upkeep and attendance on surface, sharpening picks, etc.

,

o 1.5

Interest and depreciation o 1.5

Total r 10

This statement shows no saving, but there are other
points which must be considered, besides the actual cost per
ton at the face. There is less dross and larger coal produced
from the machine walls. There is a much larger output
from the same faces, and therefore a less cost of upkeep for

roads. There being a greater concentration of output, the

haulage can be more economically managed. On the other
hand, the wall advances so quickly that the driving of slope
roads will be more costly than in ordinary circumstances, as

they must be made more expeditiously than is usually the
case.

Various savings can be made in the items named where
there are more cutters at work, and the writer anticipates

that while there may not be a great saving over hand labor

at Glenclelland colliery, yet there will be some clear advan-
tage in the use of machines. It seems to be very much, as
often stated, that the use of machines is only advantageous
if the circumstances are favorable, and that there is no great

saving in ordinary cases when^ wages are low. The essen-

tials are a clean field and a strong roof, and the harder the
holing the greater will be the saving. As regards the

"use of electricity instead of compressed air, there seems little

doubt that the former method of transmitting power must

HOURS

INCANDESCENT LAMP TEST.

supersede the latter, except possibly where there is fire-

damp present, or where the workings are wet. There 15

some danger from the sparking of the brushes in an explo-
sive mixture, though this difficulty will no doubt be got rid
of in the future. Meantime caution must be exercised.
With water falling it might be difficult to keep the resistance
of the armature right, and any colliery owners who have wet
workings should consider this defect before adopting elec-

tricity.

The only advantages of electricity that need be named
here are the greater efficiency, the convenience of erecting
wires instead of laying heavy pipes, and the facility with
which the results of cutting may be observed. There is also
the feature that the power given out by the dynamo is in
proportion to the power required at the motor, and may rise,

temporarily, without damage much above the average, when
for any reason extra power is required.
From experience of the machinery, breakdowns are

no more likely to occur with electric than with compressed
air machine.':, and the parts that require renewal and repair
are the parts which are the same in machines driven by either
power.
There is very little difference in the first cost between

plants worked by compressed air and by electricity. The
cost of upkeep should be much the same. For very thin
seams, lighter machines should be made. This can be done
by giving the motor a higher speed, and by working with
less power. It is by no means clear that a lighter machine,
cutting more slowly, will not cut nearly as much as the
heavier machine, as it might be possible to keep it cutting
more regularly with fewer stoppages. An important point
about all machines is the regularity of feed; jerks should be
avoided, and the aim should be to keep the cutter traveling
forward as steadily as possible.

A Colorado Springs dispatch says: " A company backed
by New York and Philadelphia men is arranging to build an
electric car line to the Garden of the Gods. It is also pro-
posed to build at the garden a huge structure to be known
as Palm Palace. It will be an immense conservatory, like
the Horticultural Building at the World's Fair."
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Large Jewel! Belt.

The manufacture of electrical apparatus and the develop-

ment of allied interests have brought about many interest-

' ing changes of late vears, and in no industry has this influ-

ence been felt so greatly as in the production of belts.

Electrical work has called for large belting in the past, but

what is said to be the largest belt in the world is that just

fumibhtd by the Jewell Belting company of Hartford,

Conn., to the Washburn & Moen Manufacturing company.

This belt is i iS feet long, 7S inciies wide and four ply, and

weighs considerably more than a ton and a half. Fig. 1

shows the belt rolled up as it appeared before shipment

from the factory and Fig. 2 shows it in position at the works

of the Washburn & Moen Manufacturing company at

Worcester, Mass., where the increaseu demand for electric

wire has necessitated an increase in the power plant. The

belt will be called upon, when running its full load, to trans-

mit 2,000 horse power. It will be used to run nine mills,

comprising at least two-thirds of the power consumed in

the Grove street works. This belt has now been in use

over a month, and is running as true and steady as an

ordinary narrow single belt. It is worth noting that on

the same day on which the Jewell company received the

order for this /S-inch belt it also received an order for five

62-inch three-ply belts for the Cincmnati Street Railway

company. It is safe to say that the combination of the Cin-

cinnati belts and this /S-inch belt is the largest number of

very large belts ever ordered from one company in a single

day.

Long Tree Insulator.

Id relation to the device illustrated by the cut, designed

to prevent the abrasion by trees of the insulating coverings

of electrical conductors, W. F. D. Crane writes as follows ;

wire them to suit their requirements. The instruments

are also fitted with push-button, buzzer and receiver com-
plete, ready for use. The company also makes silver

chime magneto bells, Blake and Ball transmitters.

Mianus Desk Telephone.

The Mianus Electric company of Mianus, Conn., has

just brought out the granular carbon desk telephone

shown by the cut. This instrument is fitted with the

company's new No. 8 granular carbon transmitter that

has met with such general approval for short and long

distance work. The cut shows the desk transmitter. It

has an induction coil but is not wired otherwise, but can

be wired for a warehouse or any system where one or

more calls are required. The Mianus company sells a

large number this way to telephone manufacturers, who

Not a Model
Electrical news from the Pacific coast is always interest-

ing and frequently startling. .\ plant has now been discov-

ered in California, it appears, that is in perfect contrast to

all that is good in powtjr hou^e construction. The Pacific

ELEi'HONE.

Electrician prints the following as facts noted by an engi-

neer in examining this "terrible example:"

A barn seems to be the proper kind of a building in which
to place electric machinery, engines, boilers, etc., for a cen-

tral station; that is, if the barn happens to be located in

the central part of the city.

I think this station one of the best and most conveniently

arranged places I have ever seen—for a man in poor circum-

stances, who has an accident insurance policy or is desirous

of assisting his family by sacrificing a {^^ limbs for good
fat damages. High-speed belts are more plentiful than pas-

sage-ways, and there are no guards or rails to prevent a

man from trying the speed of the belts. In fact, there are

some thing-; that would be of considerable assistance to him
in such an undertaking. There are belts running just a little

below the surface of the floor, which Is well lubricated and
slushed.

If a man got into one of the belts, or took a few turns

uround the unprotected ends of one of the shafts, 1

think that his family would be entitled to all that the law
allows.

Speaking of the floor, it was impossible to tell what it was
made of. However, there was oil and dirt in a great num.
Iier ol layers. One of the attendants was directed to clean

FIG. 2. large' JEWELL I5ELT.

"The writer a short time since, in looking over some num-

bers of your valuable journal, came upon the statement of

an electrical engineer that there was an emphatic demand

among electric light and railway men for a suitable insula-

tor for protecting the insulating coverings on wires running

through trees or coming in contact with obstructions along

the line. He instanced as a valuable protection for this pur-

pose the moulded mica tree insulator in halves, which has

for several years past been the only device on the market

for this purpose. He, however, mentioned the objection

that it wa^ too short, owing to the fact that occasionally

branches swaying in the wind would leave the insulator and

come down upon the covering of the wire. In orderto pro-

vide a protector which would be long enougli, a tree insula-

tor made of preserved wood was put on the market some

time ago, running in lengths from 12 to iS inches, thus filHng

all the conditions. The device offers a valuable protection

against the abrasion of the insulating covering and in many

cases has proved a positive cure for losses , and dangerous

leakages. This insulator was patented by Thomas Hawkin

in 1886. For the benefit of many electric light and railway

engineers, who would appreciate a well made, strong and

practicable protector for the wires, it might be mentioned

that the insulators are furnished by the 11. W. Johns Manu-

facturing company, 240 Randolph street, Chicago, and by

its other houses in Philadelphia, Boston and New York."

FIG. I. LARGE JEWELL BELT.

up the floor, and started in with a hoe. I advised him to

get a plow to start with, but he thought he could find bot-

tom after awhile without It. No rubber mats are used

around the dynamos, and on asking if there were none

around, I was informed that oil insulation was the latest fad.

This is certainly an economical idea In a place where two 50

light arc machines are run in series.

All station and switchboard wiring is done with weather-

proof wire, whether it be a 1,000 volt alternatmg circuit or

a 4,000 volt arc circuit.

The switchboard connections are a puzzle beyond solu-

tion, and the arc switch switchboard is located m a small

bay, with the incandescent switchboard in front, makmg

practically a closet of it. This closet seemed to me pecu-
liarly adapted for electrocution purposes.

Light where it is manufactured seems to be a luxury.
There are in this station eleven 16 candle power incandes-
cent lamps and one poor arc lump to give the necessary light
to operate five engines and 10 dynamos. As for reading the
instruments during the tests, I found it necessary to use a
lantern. This lantern was, I suppose, the emergency light
of the station, and had a globe which I was told was broken
last winter. All the lantern oil in the place was in the lan-
tern, and lasted about U\o hours. The interesting points
were very numerous, but their general ter.or was monoto-
nous and uniform, and it is needless to say that the station
was not paying very large dividends.

Electrical Compensation.
Attention has been called to the disastrous results, both

direct and indirect, of the enormous inroads of electricity

in street railway traffic, displacing horses, and, to a lesser
degree in mine haulage, replacing mules. The effect on the
farmers who raise horses and mules and the grain necessary
for their subsistence, and on the railways which transport
this grain, is looked at as a verv serious matter, says the
Engineering and Mining Journal. As is usually the case,
however, the favorable balance is more than maintained by
increased activity in other hues, due directly to the same
causes. The production of copper, for instance, is enor-
mously increased by the demands of the manufacturers of
electric apparatus, and its transportation, together with the
carrying of the finished products, makes an enormous
freight tonnage. The auxiliary lines, so to speak, such as
mica mining, asbestos mining, iron mining, and the metal-
lurgical processes producing iron, steel and copper, have all

received their share of the impetus due to electrical devel-
opment. So, while the farmer may suffer in furnishing the
supplies for horses and breeders, still he would gain in the
general growth of industry requiring more men and more
material of various kinds. Every improvement hastens the
death ofsome industry unfit to survive, while It creates many
new wants and increases the general prosperity.

An Italian Electrical Engineer in London.
[I'Vom the London EUcirical En^^inr<-y.\

Signer Cuido Semer:^i, an intelligent Italian electrical

engineer, who recently visited some of our London central
stations, has written a really funny account of his experiences
while sojourning here. It isso funny that possibly when
they read it some of the firms who unsuspectingly con-

LONG TkliE INSULATOR.

ductt^d this unguis in kcrba over their works, and gave him
full details of their plant, would like t'» see him again with
a different object. To begin with, .Sgr. Semenza avers
"that England is certainly not one of tlic nations which are
most advanced in electricity." Then he goes on to say
that it is especially in regard to the mechanical application
of electricity In this country that he has been "disillusioned"

—''no novelty, no tendency toward progress." We "use
the two-pole dynanin to the almost absdute exclusion of

other systems. Multiphase currents have with us only so
far made their appearance in the laboratory, and are looked
upon much as in other countries navigal>le lialloons are re-

garded." Our metropolitan central stations are alt alike:

"a trashy entrance; an obscure alley leading to the back of
apile of Imildings; then a covered passage just wide enough
to let. a coal cart through; on the left a pile of coal, on the
right the boiler house," etc. Finally, as a parting shot,

we are told that "profound observation proves that the

conservative Englisli rarely push things to perfection; ap-
parently because they are held back by the exigencies an-

tagonistic to progress." But Sgr. Semenza has, after all,

a little to say in our favor. He admires ihe "readiness
witli which we are abandoning the slow-speed steam engine
and adopting its high-speed rival;" and also our efforts as
"past-masters in steam engines," to make the dynamo
"above all, a simple and strong machine." And we must,
we suppose, like Mark Tapley, be thankful lor small
mercies.

Electric Launches Growing Popular.
[From Ihc New Vork Ei'fnhig IWl .^

The electric launch industry is slowly taking root in this

Cuuntry, the main difficulty being that of finding places at

which to recharge the storage l>atteries. or get new supplies of

chemicals if primary batteries are used. In this respect to-

day ihe owner of an electric launch is often like a nation
which has a fleet but no coalmg station. In Eurt'jje the

rivers are so much shorter thr»n ours, the towns are so nuich
closer together, and the population is so much denser that

we find many places where launches are In demand and
highly, successful. The English Thames has a fine fleet,

and the continental rivers are all dotted with such craft. At
Bergen, Norway, a regular line of electric launch ferry has
been established, with eight boats running on a five-minute

schedule across the harbor. In winter, when the schedule

is shortest, the boats ply from 7 a. m. to 9:30 p. m. On an
average the boats cover 37 miles daily and carry a total of

ijSoo passengers. The boats, which are 25 feet long, six

feet eight* inches beam, and made to carry iS p.nssengers,

are double-enders, with a screw at each end. A three-

horse power motor runs each boat, and the charging station

has a 30 horse power dynamo- The service is efficient ?nd
popular. It would seem that there are places in America
where such a plan could be adopted with advantage. Mean-
time electric launches are being put on many American arti-

ficial waters, and a fleet of six is being built for the Atlanta
Exposition. One genius has fitted up a trolley line along

a narrow stream, and the boats, instead of carrying bat-

teries, simply take current from a wire just as a trolley car

does.
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CORRESPONDENCE.
New York Notes.

New York, August 10.—On Monday Mayor Stmng

signed the aldermanic resolution giving to the People's Trac-

tion company the right to bid for the franchise for the exten-

sive street railway system north of the Harlem, \\hich was

noticed in this corre-pondence last week. These lines will

probably be operated by the trolley system. One line begins

at Wilhs avenue and 134th street, and run<; through the latter

street to Brook avenue to Washington avenue, East iSyth

street, Franklin avenue or Broadway, Crotona Park, South,

Prospect avenue, East 149th street, and Brook avenue.

Another line begins at 149th street and the fiar.'em river.

It run^ thence through East 149th street and Bungay street

to the Sound. A third line runs up Willis avenue from its

intersection with 134th street, through East 135th street,

Exterior street, Ogden avenue, Aqueduct avenue, 174th

street or Featherbed lane, Anthony avenue, Webster ave-

nue, and Wendover avenue to Washington avenue. Still

another begins at Prospect avenue and East 169th street

and runs along the street to Franklin avenue, to East i68th

street, to Crestline avenue, to East l67ih street, to Gerard

avenue, McClelland street, Jerome and Marcher avenues to

Birch street, Wolf street, Sedgwick avenue, Depot place.

High Bridge and to the New York Central railroad tracks.

A fifth route begins at Brook avenue and East i6ist street,

and runs through that street, Prospect avenue, East 169th

street, Home street, West Farms road, Boston posi-road,

to the cenler of the bridge over the Bronx at Bronxdale. A

sixth route established begins at East [49th street and Aus-

tin place and runs through Austin place, Whitlock avenue,

Leggatt avenue. Mohawk or Wetmore avenue, Lafayette

av.Miue. to the Bronx river. Tiie section thus provided for

\s but little developed.

The Brooklyn He'ghts Railroad company gave its first

"illuminated trolley excursion" on Wednesday evening.

The cars were beautiful m bunting and colored electric

lights. City Hall square was alive with people to see the

start of the six cars at eight o'clock, and the excursion

went through crowded streets all the way from the City

Hall through Court street to Hamilton avenue, to Third

avenue, and thence along to Bay Ridge, Thirteenth and

Twenty-fifih avenues to Ulmer Park. Each car carried 175

lights. The cars were those ordinarily used on the Second

avenue line, and differ from the company's other rolling

stock only in their length. Along the top of the cars over

the ventilator spaces was a row of red, amber and green

incandescent lamps; below, on the edge of the roof was

another row of lights, and still further down on the up-

rights another string. Around the front of the roof were

rows of red, white and blue lights. Under the roof over

the motormin's head were rows of the same color. On the

dashboard a half-moon-shaped frame held colored lights set

close together, and in the center of this device was a white

disk with five lights in a cluster. The fronts and rears of

the cars were similarly decorated. The fenders w ere

wound about with bunting. Back of the motorman was

draped a flag, and bunting was used along the tops of ihe

cars inside and out with beautiful effect. The trolley poles

and ropes were decorated with small flags. When the cars

moved oft" they looked like miniature ferryboats on wheels,

only far prettier. The trip to Ulmer Park was made with

out accident or incident to mar the pleasure of a large party

of prominent persons who were the guests of the company.

At the park the company's guests were sealed at reserved

tables, and refreshments were served. On the return trip

the cars reached the City Hall at 11:30 v. m. President

Rossiter and Secretary Williams, of the company, looked

after the comfort of their guests. Six cars were run, each

having a seating capacity of sixty people.

This trip proved so successful that on Thursday night the

company sent three excursion cars to Bowery Bay. One

started from the City Hall at S o'clock, one from Vander-

veer Park at Flatbu^h and Nostrand avenues, and one from

the Broadway Ferry, * at the same hour. The fare each

way was lo cent?^, and the cars were well filled before they

got to the Eastern District. The officials have not an-

nounced a schedule of rates for the use of the cars for pri-

vate parties, but it is reported that for the use of a single

car for six hours to go anywhere on the company's system,

and its connections as far as Jamaica and Flushing, the cost

will be $20. The cars will comfortably carry 60 people.

President Rossiter was pleased at the reception given to ihe

first excursion. It is understood that the theater cars are

now building and will be luxuriously fitted up.

A. G.

Washin^on, D. C.

Washington, August 10.—Kennedy &: Da Perow liave

just closed the .^ale of a 300 light dynamo ro the Corcoran

estate, which will place it in the Corcoran building. This

firm has also completed the delivery of all the material to

be used in the new telephone plant at the Government

Hospital for the Insane.

Articles of incorpdration were filed this week by the

Standard Telephone company of Washington and Balti-

more, with a capital stock of $140,000. The following

named directors will manage the company: John W. Wood-

land, Bruce B. Gnotee, Felix Agnus, Wdliam S. Thomas

and Robert M. Gait, The incorporators were John ^^ .

Woodland, Bruce Gootee, Theodore J. Mayer, Eldridge

Johnson, George W, Cross, Fefix Agnus, Robert M. Gall,

Lemon J. Hine, Frank Hume and William W. Fierce.

The object of the corporation is to purchase, sell, lease and

operate telegraph or telephone lines from any point within

the state of Maryland.

C. Schneider is doing the electric wiring for the church

on the corner of Sixteenth and Corcoran streets and over-

hauling the defective wiring at the Porter Hats.

President Bryon of ihe Chesapeake & Potomac Telephone

company has had several consultations with Comn issioner

Truesdell regarding an infringement by the District govern-

ment on the Berliner patent held by the local telephone

company, dated November, 1S91. He has examined the in-

struments which the commissioners used recently when they

connected the offices of the new District building with a

telephone service, which they got very cheaply from the

Manhattan Telephone company. President Bryon said

positively on examining these instruments that tht-y were

infringements on the Berliner patents. Commissioner

*Truesdell has stated that a notice might have been served

on the District, but he knew nothing of it. But it is un-

derstood the matter has been referred to the attorney for

ihe District, and if the commissioners have been the cause

of bringing a lawsuit upon the District they are not aware

of it.

The proposed electric line into Montgomery county from

the terminus of the Brightwood road will be under course of

construction in a short time. The Washington, Woodside

and Forest Glen Railway & Power company has been char-

tered, and the attorneys for the road have been authorized

to begin condemnation proceedings of the land needed for

the route in accordance with a recent decree of the Mary-

land Court of Appeals.

The proposed widening of G street necessitates the re-

moving of several poles belonging to the Western Union

Telegraph company, and this circumstance has raised a

question concerning the permanency of the overhead wire

system. It has been stated that the commissioners will use

the present opportunity to test the question as to a contin-

uance of the system in the District. This is authoritatively

denied, however. The only step that has been taken was

by Commissioner Powell, who sent a request to the mana-

ger of the Western Union company for the construction of

an underground conduit on G street, in view of the ne-

cessity for the displacement of the poles. It was thought

that the company would be willing lo do this as a measure

of convenience and economy, while the street is broken, but

no order was issued, nor will there be. It rests with the

company to dispose of its wires in the best way available.

Major Powell stated that power has not been conferred

upon the commissioners by which they can disturb the priv-

ileges conferred upon the company. Until Congress orders

all wires to be put underground die commissioners can take

no action as against vested rights, and as a matter of fact

the only legislation upon the subject is in the nature of a

request.

An ofticial announcement lias been received of the inter-

national exhibition to be held in Montreal, Canada, next

year. The exibition will open in May and close in October.

The exhibition, it is said, will be on a larger scale than any

previously undertaken by any country under the British

empire. The buildings will be twenty-seven in number,

and the finest building will be that devoted to electricity.

B. Franklin Montgomery, telegraphic secretary of the

executive mansion, has gone to Millwood, Va. , where, with

h"s interesting young family, he will spend the month of

August. W.

St. Louis, Mo.
St. LoiMS, August 9.—Contracts have been let for the

complete construction and equipment of the Kirkwood and

St. Louis electric railroad. The new road will be some

ten miles in length, extending in almost an air line from

the city limits westward through Brentwood, Maplewood,

Webster Groves, Webster Park, Tuxedo and Kirkwood

to Meramec Highlands on the Meramec river. The power

station will be located at Brentwood on a plot of seven

acres of ground. The cars will be of the standard steam

railway pattern, capable of seating 52 passengers, and each

equipped with two 50 horse power Westinghouse motors.

The county franchise permits a speed of 20 miles an hour.

The initial equipment ofrolling stock will consist of five cars.

G. W. Baumhoff, the general contractor for the entire work,

has divided it among sub-contractors, and the entire work

will be pushed forward to an early completion. This road

has been promoted by D. J. Houseman of Kirkwood. It

traverses the most populous suburban district in St. Louis

county, and parallels the Missouri Pacific and the St. Louis

and San Francisco railroads. It will make connection with

the Lindel street railway at the city limits. The line will

be substantially constructed and will cost some $300,000.

The Southwestern railway was put into operation last

week. The new line belongs to the Nationa.1 Railway com-

pany and extends from Chippewa and Grand avenue east-

ward along Chippewa street to Broadway, thence over the

tracks of the Broadway cable road to Wyoming street;

thence over the Seventh street electric line to Walnut

street, and thence over the Fair Grounds and Cass avenue

road to Cass avenue, where in terminates. With the open-

ing of this new line the National Railway company has in-

stituted a system of transfers between all divisions of the

company. The following named lines are now controlled

by the National company: The Cass avenue and Fair

Grounds, the Northern Centra], the Union Line, the Citi-

zens' railroad, the Baden and St. Louis railroad, the South-

western and the Broadway cable line, and all except the

Broadway cable are electric lines and are operated from

one power house.

The project for the consolidation of all street railway

companies in St. Louis has been revived again. It was

first reported that an English syndicate had been induced

to buy up the St. Louis roads. This report gained cur-

rency through the fact that.James Campbell, the St. Louis

capitalist who has long entertained this idea, was then re-

turning from London, where it was supposed he had per-

fected all financial matters pertaining to the deal. Follow-

ing this comes a report that the Chicago syndicate—the

National Railway company—was to absorb the other St.

Louis roads. But after all tliis the managers of the St.

Louis roads say ihere is nothing in either of these reports.

However desirable and advantageous this consolidation of

street railway interests might be, there are many difticulties

in the way.

The city of Fulton, Mo., is putting in a municipal plant

and will also do commercial incandescent lighting. A 3,000

light Westinghouse alternating plant will be installed.

The Kansas City S ock \ ards company is also putting in

a 3,000 light Westinghouse alternating plant.

The City Council has adopted a resolution pro\iding for

the appointment of a committee to fully investigate the sub-

ject of underground conduits.

The Jefferson avenue railroad is now being changed for

electric power. R. J. H.

PERSONAL,
A. E. Kennelly has received from the Western Univer-

sity of Pennsylvania ihe degree of doctor of science, in

recognition of his electrical work.

General Manager J. T. Hambav, of the Beacon Lamp
company, Boston, Mass., visited Chicago last week. Mr.
Hambay is on a flying western trip in the interests of his

company.

William C. Benbow, who, for the last six or seven
years, has been with the engineering and mining depart-

ments of the Thomson-Houston and General Electric

companies, has recently resigned his position to assume
the management of the mines of the Cambridge & Guern-
sey Consolidated Fuel company at Cambridge, Ohio.

Elbert C. Ferguson, of the law firm of Ferguson &
Goodnow, Chicago, read a paper before the National Com-
mercial lawyers' convention, in session at Detroit, Mich.,
August 13th, 14th and 15th, on the subject ''Diversity

of Commercial Laws and the Remedy.'' Mr. Ferguson,
who was accompanied by his wife, is one of the leading
commercial and corporation lawyers in Chicago and a
capable writer.

John R. Markle has resigned his position as western
manager for the Electric Storage Battery company of Phila-
delphia, to give his undivided attention to other interests.

He has been succeeded by C. W. Woodward, late of the
home ofiice of the company, who will open n new Chicago
office and storeroom for the sale of chloride batteries. Mr.
Woodward has had wide experience in the storage battery
business, having served five years with the Accumulator
company, and will undoubtedly push the Chicago end of the

business for all it is worth. Pierce & Richardson have re-

linquished the local agency, but will be retained as consult-
ing engineers to the Chicago office under the new arrange-

ELECTRIC LIGHTING.
The village council of Ontonagon, Mich., has awarded

the contract for a village electric lighting plant to the
Electrical Engineering company of Minneapolis. A Sie-

mens & Halske dynamo will be used.

The Dalton & Fork Mining company of Bingham, Utah,
has recently put in a 100 light Dayton dynamo to light its

shafts, mines and buildings. The plant was installed by
R. W. Nicol, contracting electrician of Salt Lake City.

The contract for building the electric light station at
Chicopee, Mass., has been given to D. G. Canty, and a sum
not to exceed $16,500 will be devoted to this purpose; $20,-
000 was appropriated for putting up the entire plant, and the
city property committee was authorized to award the con-
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tract for equipping the station and to hire an expert to install

it at a cost not exceeding $1,000.

A 400 horse power engine was comp'ett-ly wrecked in the

plant of the San Antonio, Tex., Gas & Electric Light
company on Aagusl istby the b'.owipgout of a cylinder head.

The company managed to take care of its customers, and a
i.ew engine was ordered by wire.

The LiitleKock Electric Light company and the Little

Rock E<lison Electric Light & Power company have been
consolidated under t- e name of the latter company. The
officers are: President, Dr. C. M. Taylor; secretary, S. R.
Allen; treasurer, Oscar Davis. J. A. \'an Elten will be
the manager of the consolidated companies. .

ELECTRIC RAILWAYS.
The Aogusla, Ga.. Srreet Railway company will extend

its Harrisburg line through Broad and Milledge streets to
Ijiku Olmsiead.

The Chicago City Railway company has accepted ihe or-

dinance for an overhead trolley line in Clark street and will

begin work on the improvement at once.

By the failure to throw a switch a disastrous trolley car
coIli>ion occurred in Indianapolis on August 9th. There were
no fatalities, but from 12 to 20 persons were painfully injured.

A City of Mexico special to the Boston Herald says the
llr^t concession for an electric railway has been granted
there. The concessionaire, John B. Frisbie, is an Amer-
ican, but a long-time resident of the City of Mexico.

Within a short time there ^ill be much activity in electric

railway construction in San Francisco. Several cable lines

will be replaced by trolley roads, and the Bryant street

jjower hoase will be increased in capacity fl-om 2,000 to 6,000
horse power.

The Williams Valley Street Railway company, which sev-

eral weeks ago received a charter to operate a trolley road
in the western end of Scliuvlkill county, between Tower
City and Lykens, Pa., will commence the construction of the

road w itbin a few days. The right of way has been secured

over the whole of the proposed route. The company has a

capital stock of $100,000.

MISCELLANEOUS.
A Scotch paper states that a warship of an entirely new

rype is, about to be laid down at Chatham dock yard.

Electricity is to be the motive power, and a speed of not

less than thirty knols is to be developed.

The American Electro-therapeutic association will hold
its fifth annual meeting at the College ol Physicians and Sur-

geons of Ontario in Toronto, Canada, on Tuesday,
Wednesday and Thurs lay, September 3, 4 and 5, 1S95.

TRADE NEWS.
G. T. Evans & Co., electrical engineers, Pittsburg, Pa.,

have just issued a valuable table for computing weights,

losses, etc., of copper wires.

" The handsomest engine room in the world"—ihat at

Keith's new theater in Boston— is <lescribed in a tasteful

booklet just issued by the Harrisburg, Pa., Foundry
and Machine Works. I'hree Harrisburg Ideal engines,

aggregating 525 horse power, noiseless running and nickel-

plated, furnish the power. These engines are highly praised.

The Manhattan incandescent arc lamp, represented in

Illinois, Indiana, Michigan, Southern Iowa and Wisconsin

by J. H. Coke, 753 Monadnock building, Chicago, is meet-

ing with a lively reception. Orders for more than 300

lamps have been placed since April ist. "Put in a new
carbon and trim your k mps once every too hours; that's

profit," is the Manhattan slogiDi.

Max A. Berg, the former secretary of the Wallace Elec-

tric company, has become associated with the Ohio Brass

company of Mansfield, Ohio, as manager of the Chicago
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office, with head.iuarters at 131S Monadnock block. Mr.

^T.^' );y'!"
'* familiarly known to his many fritnds as

"Ma.\," is a bright and energetic young man, who is thor-
oughly familial with the electric railway supply business.
The Ohio Brass company is to be congratulated upon se-
curing his services. In addition to handling the specialties
manufactured by the Ohio Brass company, Mr. Berg in-
tends to add several electrical novelties.

General Manager
J. J. tiales of the Perkins Electric

Switch Manufacturing company of Hartford, Conn., visited
Chicago last week on a combined business and pleasure trip.
Mr. Gates, on his way west, passed through a number of
the largest cities, and after leaving Chicago he returned to
Hartford. In conversation with the representative of the
Wester.v Electrician, Mr. Gates expressed himself
most enthusiastically on what he considered were the pros-
pects for his company's business this fall. The Perkins
company has progressed steadily during the hard times, and
Mr. Gates was so much impressed by the better feeling now
existing throughout the western and middle slates in the
electrical trade that he returns to Hartford to advocate not
only the employment of increased help, but also the intro-
duction into the lactory of a large amount of new machinery
to facilitate the more rapid production of the Perkins special-
ties. Readers of the Western Electrician are already
aware of the fact thai this company's capital has beer, in-
creased from $50,000 to $125,000, which was made neces-
sary by its rapidly growing busmess. It is said that a large
portion of the new stock is now held by men of unques-
tioned prominence in the business world; in a word, by
such conservative holders that their purchase of the stock
in itself would indicate a knowledge that the Perkins com-
pany's business is an excellent and profitable one. Mr.
Gates spent most of his time while in Chicago in company
with Western Agent G. W. Conover. As it is well known,
Mr. Conover's work with the company has done not a little

in bringing it to its present prominent position in the
western and middle states.

BUSINESS.
The Ainerican Carbon conij^any has removed from Day-

ton, O., to Noblesville, Ind., where its factoiy is located.

The Electric Appliance company, Chicago, has taken
the exclusive selling agency of the United States for that

celebrated commutator preserver. Gale's compound. The
price has been somewhat reduced and an increased sale is

anticipated.

The Triumph Electric company o( Cincinnati has opened
an office with Turner Bros., 25 Marietta street, Atlanta,
Ga., with E. F. Seixas, formerly with [. Holt Gates of Chi-
cago, in charge. Mr. Seixas will draw up' specifications for

complete plants of all descriptions and will install and take
charge of the exhibit of the Triumph company at the Cotton
States Exposition, and wilt be pleased at all times to explain

the apparatus.

The Abendroth & Root Manufacturing company, 2S Cliff

street, New York city, manufacturer of the improved Root
water-tube Imiler, has been awan^led the 626 horse power
boiler contract from the Union Car company of Buftalo,

N. v., and a 500 horse power contract from the Reading
Steam Heat & Power comjiany of Reading, Pa. It is also

erecting in New York city 300 horse power in the Cojlege

of Phjsicians and Surgeons, two boilers in the Baptist

Home, one in the Parmly building and two for the Sing
Sing Electric Lighting company.

The Metropolitan Electric company, Chicago, has be
come the western selling agent for the "Ship" cored carbons.

These carbons are imported from Vienna, .-Xustria. They
have already established an enviable record, and as the

Metropolitan company has placed a large stock order, they

will be able to fill all orders for imported carbons promptly.

The same company has been appointed selling agent for

the Coe electi'ic alarm mail box. In this box the act of in-

serting the letter rings the house belt a predetermined
length and number of times, thus distinguishing a postman
from a caller. It requires no extra wiring, battery or bell.
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The many friends of II. J. Gille will be interested to
know that he has recendy been appointed northwestern
agent for the Washburn 1-^ Moen Manufacturing company.
-Mr. Gille, it will be remembered, had charge of the supply
department of the General Electric company in St. Paul
and was also purchasing agent of the Northwest General
Electric company. He has recently been in Chicago as as-
sistant manager of the General Electric company's supply
department. Mr. Gille's headfiuarters will be in St. Paul,
Minn., and with his extensive acquaintance in the vicinity
of St. Paul and Minneapolis, as well as throughout the
Northwest, it is nothing more than reasonable to believe
that bis new venture among old friends will be a success.

The Western Electrician is in receipt of an invi-

tation to be present at the celebration of the twenty-
fifth anniversary of the founding of the business of the
American Electrical Works of Providence on the 17th
instant, at which time the seventeenth annua! Rhode Is-

land clambake, for which this concern has such a wide
fame among the electrical fraternity, will be given at
Haute Rieve, the Union Club County House, a fashion-
ionable resort a short distance from Providence. It is a
great pleasure to e.\tend hearty congratulations to Presi-
dent Eugene F. Phillips on the silver anniversary of his
connection with this busmess. No one is better known
throughout the United States in the endeavor to main-
tain a high standard in the electrical trade, and for the
production of goods which shall always be known as
standard. The growth of this company from a small be-
ginning shows what the careful and intelligent manage-
ment of President Phillips has accomplished.

The Belknap Motor company of Portland, Me., has re-

cently secured the contracts for the electric lighting plants
at the Maine State College, the Rumford Falls Sulphite
Paper Mill company and the Ocean View Hotel at Block
Island, R. I. Of that first named xh^ Portland Argus says:
"The Maine State College electric light plant contract has
just been awarded the Belknap Motor company. This is a
big card tor this company and it is a credit to our state that

we have an electrical manufacturing concern that can
furnish it. It is equally creditable to the faculty that they
had the good sense to give the contract to a home company,
but it is to one fully competent to meet all the require-
ments. The entire plant when completed will embrace one
15 and one 30 kilowatt generator and several motors. The
grounds will be supplied with four arc lights and the build-

ings with some 350 incandescent lamps. A storage battery
will form a part of the installation. The Belknap com-
pany has already furnished them one machine which had
been in use there about a year with very satisfactory re-

sults.''

General Sales Agent F. S. De Ronde, of the Standard
Paint company of New York, visited Chicago last week, and
in conversation with a representative of the Western
Electrician expressed Inmself as pleased with the present
indications for an excellent business in the fall. Mr. De
Ronde considers his best references are the many customers
who have dealt with him during the past ten years. He
claims that his company is selling more P. & B. than ever,

his trade extending into all parts of the world. In addition

to his P. & B, business, Mr. De Ronde is now interested

in the concern of A. De tlonde & Co., sole agents for

Schiff, Jordan &: Co., Vienna, Austria, to handle this large

and well-known concern's cored "Ship" carbons for arc

lamps. While Mr. De Ronde's carbon interests will in no
wise interfere with his work for the P. & B. company, he
has thus far been able to work his carbon business as a
side line in a manner that seems to indicate that the " Ship"
carbons are well liked by the American trad:?. Mr. De
Ronde has been able to pick up during his short stay in Chi-
cago a considerable number of handsome orders. In addition
to handling the business himself, he may shortly establish

a number of sub-age .acies for the "Ship" carbon through-
out this country. The *'Ship" carbon is claimed to be a high
class article, giving a brilliant, steady light with the minimum
current while burning. It makes no dust, this latter pecu-
liarity being a valuable feature.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.
543*836, Alternating Current Motor, Engelbert Arnold,

Zurich, Switzerland. Application filed October 9,

1S94.

The method oT o|jeratiiig a single-phase alternating current

motor is described, by supplying an alternating current to the

field coils, and direct ng and controlling the flow of induced
currents in the armature at starting, thereby producing poles

and giving initial rotation to the armature, and thereafter short-

circuiting the individual coils of the armature.

543,843, Telephone. John S. Biggar, San Francisco,

Cal. Application filed November 16, 1894.

A means oY varying the resistance of an electric circuit is

shown, which consists of an electro-magnet, in the magnetic
path of which is located a portion of the circuit, consisting of
material whose resistance to the flow of current can be varied

by the passage of magnetic lines of lor<e through it.

543,855. Short-circuiting Device for Stopping Dental
Motors. Francis N. Denison, Toronto, Can. Appli-

cation filed October 9, 1894.

In combination with the motor, having a shunt field and a

circuit, there is a foot switch interposed in the circuit, and
a hollow base plate, havinj a rheostat beneath the same,
the series of contacts connecting therewith, the arc-shaped con-

lact plates connected with the poles of the armature, and the

foot lever pivoted to swing both vertically and laterally, and
having a contact arm for engaging the series of contacts as the

pedal IS swung laterally, and a second contact arm for connect-

ing the two arc-shaped plates as the pedal is swung vertically.

543,865. Electric Meter. Jesse Harris, Lynn, Mass.

Application filed October 4, 1S94.

A pressure coil and a motor are employed, and a torsion

spring is connected to the coil and to the motor, whereby the

torsion of the spring automatically balances the torque of the

coil.

Issued August 6, i8gj.

543,867. Construction and Operation of Electric Railways
and Tramways. Isaac W. Heysinger, Philadelphia,

Pa. Application filed .\pril ii, 1S92.

In an ele trie railway, in combination with the rails, the con-

tinuous line of heat pipes, contiguous to rails, but separate

therefrom and parallel therewith, and adapted to coiiimuniiate

the heat of the pipes thereto, the heat-retarding covering

adapted to permit a slow and gradual emission of the heat to

the rails, and waterproof protection, together with means for

forcing a current of healed fluid through the pipes ,

543,885. Electric Battery. Robert McL. McDonald and

Alexander McDonald, Dalmuir, Scotland. Apphca-

tion filed November 13, 1894.

The battery cell comprises the outer jar, the inner electrode,

the porous cup surrounding the same, the cinders within the

jar, and the spiral around the porous cup, the spiral acting as

a conductor and serving to reiain the cinders in place, the

cinders being supported between the spiral and the jar.

543,892. Method of and Means for Extinguishing Electric

Arcs. William B. Potter, Schenectady, N. Y. Ap-
plication filed November 30, 1S94.

The method of extinguishing an electric arc consists in re-

straining the path of the arc to a line of direction substantially

transverse to the lines of force Irom an arc-disrupting means
lending to e.\tinguish II.

543,895. Construction of Armatures for Dynamo-electric

Machines. William B. Sayers, Bearsden, Scotland.

Application filed August 16, 1S94.

The method of winding armatures for dynamo-electric ma-
chines consists in fixing portions of the armature winding to the

armature core, engaging other portions of the winding by a
holding device, rotating the armature core with the portions of
winding secured thereto, relatively to the holding device, so
as to cause portions of the winding at one or at each end of tht;

core to become bent to the required e.\tent in a Symmetrical
manner about the axis of the armature, and then securing the
end portions in place.

543,896. Fire Alarm. Charles F. Scofield, Bridgeport,
Ala. Application filed August 16, 1S94.

A main line wire or connection is provided with spaced fusi-
ble links or parts, a spring-actuated drum, an escapement de-
vice operatively connected .vith the drum for controlling the
ruiation thereof, the escapeinsint mechanism including a ratchet
wheel and a dirtent lever in engagement therewith, a branch
wire or conne tion between the detent lever and the main line
wire or connection, a spring connc:ted with the branch wire
and held compressed in order to maintain the main line wire in

a taut condition an operating wheel, connections between the
same and the drum, the operating wheel having a series of
spaced signal pins arranged at irregular intervals to form a
distinctive signal, .ind a spring-actuated hammer having an
arm arranged in the path of the signal pins, and adapted to be
actuated by its spring to strike a gong after being moved
against the tension of its spring by the contact of the signal
pins with the arm, which is arranged in the path thereof.

543,900. Electric Arc Lamp. Charles E. Scribner, Chi-
cago, III. Application filed March 12, 1891.

The first claim follows: The combination with two arc
lamps of an electro-magnet and a polarized armature therefor
provided in connection with each of said lamps, a pair of ton-
tacts controlled by each of said armatures for cutting the re-

spective lamps into and out of circuit, said electro-magnets be-

ing wound relatively to their respective polarized armatures, so
that current in one direction will a tuate one of said armature^
to cut one lamp into circuit, while current in the opposite direc-
tion will actuate the second armature ti cut the second lamp
into circuit.
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543.901. Telephone Exchange System. Charles E. Scrib-

ner, Chicago, 111. Application filed November 12,

1S94.

A telephone line, means for interrupiing the line circuit at

the substation, a battery in the line at the central station, two

annunciators in parallel branches of the circuit at ihe central

station, each having lontact points controlled by it adapted to

open the circuit through it when the current through it is inter-

rupted, and a c-rcuit formed temporarily in the spring-jack,

bridging the switch conlatts of one of the annunciators.

543.902. Apparatus for Telephone Switchboards. Charles

E. Scribner, Chicago. III. Apphcation filed December
S, 1S94.

The combination comprises a telephone circuit, a plug con-

stituting the terminal of the circuit, a plug-seat-swiich for the

plug controlling i he connection of an operator's telephone with

theiir uit, a relay also controlling the connection of the tele-

phone with the circuit, the relay being itself controlled by cir-

cuit connections closed by the insertion of the plug into a

spring-jack.

543,907. Controlling Phase Relation. Charles P. Stein-

nieiz, Lynn, Mass. Application filed September g,

1893.
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The arrangement in an alternating current distribution sys-

tem is descrihed, of a phase contr Her coupled directly or in-

directly in circuit, so as to accelerate or retard the current rela-

tively to the electromotive force as required, and a regulator re-

sponsive to changes in current strength for varying the

accele ating or retardmg influence.

543,919. Method of Connecting Ends of Eleciric Con-
ductors. John T. Beswick, Brooklyn, N. Y. Appli-

cation filed February 9, 1S95.

This invention consists of a method of connecting rods or
wires forming portions rf an ele trie circuit, providing a rod or

wire with a slot, inserting within the slot one of the rods or

wires forming a portion of the electric circuir, and which is pro-
vided with one or more notches, and finally forcing into the

notch or notches a portion or portions of the rod or wire form-
ing the side wall or walls of the slot.

543,929, Electric Temperature Controlling Device. Sven
A. Ekehorn, Milwaukee, Wis. Application filed May
I, 1S94.

A thermostat is fastened at one end to vibrate at its opposite
end, and is formed of two parallel extending differentially ex-
panding se tions fastened together, one section being con-
voluted.

543,931. Primary Battery. George H. Gardner, Boston,
Mass. Application filed July 5, 1894.

A binding post having a metallic connection passing through
the bottom of the i el! and terminating in a flat curved spring.

543,933. Electric Signal for Railway Trains. John C.

Henry, Weslfiekl, N. J. Applicaiion filed April 20,

1895-

A magnetic electric alarm is located on the locomoiive, a cir-

cuit completed throughout the train, switches arranged at the
gates of the cars, and means whereby an alarm is actuated by
opening any one of the gales, and the opposite alarm is given
only by the closure of all of the gates.

543,950. System of Electric Distribution. Elihu Thom-
son, Swampscott, Mass. Application filed June 2S,

1S94.

A compeiisaior for an alternatine current distribution system
is adapted 10 subdivide the potential of the delivered current,

consiaiing of a coil, an impressing cir uit connei ted thereto,

and impressed circuits fed therefrom, the connections from the
impressed circuits overlapping each other.

543,960. Electrical Conductor. Gorham Gray, Boston,
Mass. Application filed December 14, 1S94.

The claim; As an improved article of manufacture, an anti-

inductive conductor for electric currents, consisting of a_ wire
grooved spirally in opposite directions, so thai the spirals will

intersect or cut across one another at ea^h turn or twist around
the wire.

543,963. Rheostat Controller. Clyde Landers, Tacoma,
Wash. Application filed March 27, 1S94.

1 he invention comprises an upright board, having a series of
plates at its upper end and a series of buttons at its lower end,
the plates and buttons being connected respectively by wires,

and the buttons being in circuit with a resistance coil, a series

of reversing switches or segments beneath the plates, electri-

cally connected with a series of buttons on the lower side of the
board, and electrical connections between the buttons and the
motors, connections between the trolley wire and one of the re-

versing switches or segments, and tonuect'ons with the rail, an
operating lever pivoted in the board, carrying a scries of con-
tact points thereon.

543,965. Electric High or Low Water Alarm. Bernard
McCabe, Boston, Mass. Application filed December
15, 1S94.

In a steam boiler a float, a rock shaft secured thereto, a gear
on the shaft, a vertical rod arranged to turn in suitable bearings
and extending outside of the boiler, a gear on its lower end en-
gaging with the rock shalt gear, and an arm on its outer end

making one electrode, and two plates on a suitable support
making two independent electrodes of an electric circuit, and
electr.caily connected with a sounding device, and electrically

( onnectcd with an independent annunciator.

543,966. Circuit Closer. William Nutt, Crawfordsville,

Ind. Application filed November 6, 1S94.

There is the combination with a rrank shaft, and an arm
carried thereby, of spring contact pUtes adapted to be engaged
by the arm, contact pins with which the 'ontact plates are
adapted to engage, and springs for maintaining the arm nor-
mally out of contact with the contact plates and returning it to

its normal position.

543,97s. Electric Cond.nser. Charles S. Bradley, Avon,
JM. Y. Application filed May 11, 1S95.

A polyphase condenser, comprising a scries of conductive
plates or surfaces connected in groups with polyphase termi-
nals, the members of the groups being interleaved with one
another.

543.984. System of Multiplex Telegraphy. Thomas B.
Dixon, Henderson, Ky. Application filed October
19, 1S94.

The arrangement includes a line conductor, means for sup-
plying current to the line, and transmitting instruments con-
nected to the line conductor, a receiving instrument correspond-
ing to one of the transmitters, a dead-beat re ay controlling the
receiving instrument, a second relay controlling the dead-beat
relay, and adapted to cause the armature of the dead-beat re-

lay to be deflected in the one direction or the other, according
as the armature of the second re'ay is in proximity to Us mag-
net or away from the magnet, and means operated through
changes in the line current for operating the second relay.

543.985. Incandescent Conductor for Electric Lamps,
Thomas A. Edison, Menlo Park, N. [. Application
filed August 7, 1SS2.

A flexible carbon .'iiamenl for the incandescing conductor of
an electric lamp is composed of carbonized unstructural cellu-
lose or other carbo-hydrate, or a compound thereof.

543,987. Filament for Incandescent Lamps. Thomas A.
Edison, Menlo Park, N. J. Application filed Octo-
ber 20, 1S82.

A flexible filament of carbon for the incandescing conductor
of an electric lamp is formed from vegetable fiber, treated be-
fore carbonization with hydrofluoric acid.

544,034. Electric Lighting System. Edward F.* Gavin,
New York, N. Y, Application filed September 28,

1S94.

A letter form or other lamp support is provided with holes
for the bulb stems, rings of insulatini; material seated in rab-

bets surrounding the holes, sockets detachably secured to the
rings, and coiitact pieces on the rings and sockets.

544,037. Converter System for Electric Railways. Thomas
Harper, New Brunswick, N. J. Application filed

June 29, 1S94,

The invention consists of a transformer coil, having a closed
magnetic circuit, and having a slotted conduit (or the secondary
coil formed in the circuit, with its axis parallel with the axis of

the coil.

544.047. Rheostat. William O. Meissner, Chicago, 111.

Application filed November 20, 1S93.

This is a combination of a rotatable cylinder, w th a spiral

ridge alon^ it and resistanvC wires about it.

544,056. Conduit System for Electric Railways. James
Thomas and William R. Thomas, Calasauqua, Pa.

Application filed December 6, 1894.

The claim is given : In combination with a conduit, positive

^nd negative conductors, insulating brackets for supporting
said conductors in said coiiduit, trolley wheels adapted to en-
gage said conductors, a trolley bar composed of two grooved
plaies boiled together, insulated guide plates provided with
right angular fl.inges and bolt passages, and located upon each

NO. 543-836.

side of said bar, insulating sleeves In said bolt passages, se-

curing bolts passing through sleeves, insulating washers be-

tween the heads, and securing nuts ot said bolts and said

guides, slides mounted between said guide plates and having
base flanges adapted to pass under the rij;ht angular flanges, and
thus guide the slides in their -vertical movements, bow springs

for actuating said slides; eath of said springs having one end
attached to the trolley bar, and the opposite end secured to its

respei fve slide, whereby said slide is normally depressed and
can rise only under spring pressure, segmental bars pivoted

near their centers to said slides respectively, and adapted to

support the trolley wheels upon their ends, and permit vertical

movement of said wheels irrespective of the slides, and conduc-
tors for elei trically connecting the slides with the car above,

said conductors passing through the grooves in said trolley bar,

but passing out of the same a proper distance from the tops of

the slides to which ihey are respectively secured.

544,066. Electric Arc Lamp. John A. Mosher, Chicago,

111. Application filed May 11, 1S95.

Included in the device are a frame, a transforming agent

carried by ihe frame, and having its secondary circuit wholly
within the lamp, and a pair of movable electrodes forming a

part of the set ondary circuit, and means for maintaining the

electrodes in 1 ontmuous contact.

544,084. Fire Alarm Signaling Apparatus. Oilman W.
Brown. W^est Newbury, Mass. Application filed

September i, 1S92.

A multipolar electro-magnet having slotted poles, the sides of

the slots constituting the acting surfaces of the poles, combined
with a multipolar polarized armature mounted to rotate or

oscillate in a plane substantially parallel with the surface and
provided wi'h beveled sides, is a feature of the invention.

544,094. Automatic Cut-out for Electrical Converters.
William J. Greene, Cedar Rapids, la. Application
filed March 9, rf95..

There is the combination of a switch lever, the working or
service converter, ontact plates carried by the switch lever and
adapted to connect and disconnect Ihe converter from primary
and secondary mains, a pair of electromagnets or solenoids
adapted to operate the switch lever, and means for alternately
energizing the electro-magnets or solenoids, consisting of a
permanent source of electrical energy, and an electro-magnet in

series with the secondary circuit, and having an armature in

eiectri' al conne lion with the secondary circuit, and connec-
tions through the electro-magnet, armature and secondary
circuit, whereby the armature alternately connects the electro-
magnets or solenoids with the permanent source of electrical
energy.

544,107. Magneto-electric Bell. Leiand Moore, Brook-
lyn, N. Y. Application filed April n, 1895.

An electro-magnet is pivoted at or near the central point of
its major axis: four permanently magnetic pole pieces are ar-
ranged in pairs of similar polarity, one pair upon each side of
the axial line, one or more pole pieces for the electro-magnet:
sheets of spring brass are fixed in position to make contact with
the poles of the permanent magnets and initiate the oscillating
return movement: a hammer is fixed to the electro-magnet and
a gong or sounding device.

544,118.*' Safely Electric Motor. William R. Polk, Jr.,
Atlanta, Ga. Application filed February 20. 1S94.

NO. 543»S43-

Combined in this motor are a field magnet, consisting of pole
pieces, an exciting toil therefor, a switch having a lever spring
pressed to an open position, a magnet core in the line of motion
thereof, so situated as to be contacted with by the lever when
the same is in closed position, a coil thereon connected termi-

nally with a line bearing a practically constant current, and an
oppositely wound coil thereon in series with the armature coil,

544)123. Electric Signaling System. Charles A. Rolfe,

Chicago, 111. Application filed January 18, 1S95.

The claim: An electric signaling system, comprising a
signal transmitting mechanism, from which alarm signals arc
transmitted over the main line: an auxiliary circuit including
means for starting ihe signal transmitting mechanism, and also
including one of the windings of a differential relay, a balanc-
ing circuit including the other winding of said relay, a battery
from which the curient divides between the two circuits and
passes through the relay windings in opposite directions, a
rheostat arranged in the balancing circuit as a means for divid-
ing the current equally between said twocircuits, and an alarm
controlled by the dift'erential relay and operating when the cir-

cuits are out of balan e.

544,153." Vessel for Electrolytic .Separation. Wilhelm
Borchers, Duisburg, Germany. Application filed De-
cember 31, 1S94.

The vessel has an interior surface with numerous grooves,
one above the other, and a discharge opening from the bottom,
whereby the material exposed to the electrolytic action flows
downwardly from one groove to another.

544,157. Trolley Wheel. Jesse Conway, Baltimore, Md.
Application filed January 4, 1895.

This trolley wheel has a central annular groove and two side

flanges, each flange; one on each side of the central groove,
having on its inner side a continuous spiral groove, adapted to

direct the line wire from the flange to the central gnove.

544, 19S. Electric Railway. Francis Taylor, Charlotte,

N. C. Application filed November 30, 1894.

In the conduit is a live wire held at one side of the slot of a
rotatable transmitting shank, having a brush at the lower end
to engage the wire. A vertically movable frame is supported
on the car body for carrying the shank, and mechanism is

operated from the car platform for raising the frame, and for

rotating the shank.

544,209. Electric Railway and Tramway. Jean Claret,

Lyons, and Olivier Wuilleumier, Clermont-JFerrand

,

France. Application filed July 25, 1893.

A series of spaced contact surfaces, a main conductor to sup-
ply current to the surfaces in succession, in combination with
an automatic distributtr having terminals connected to the sur-

faces, and means for automatically bringing the -ontact sur-

faces success-ively into electrical connection with the main con-
ductor, one at a time, and locking such connection until the

succeeding contact surface is reached by the car.

544,224. Electric Alarm Lock for Tills. Charles Helm,
Indianapolis, Ind. Application filed April 23, 1895.

In a till lock constructed as described there is a rocking mem-
ber carrying a pivoted latch operated by a series of tumblers or
wards, a latch plate pivoted to the rocking m'emi er, and a con-
tact plate with which the latch plate engages, together with an
electric bell and battery.

544,236. Controlling Switch for Electric Motors. Will-

iam J. Pohlraan, VVoodbrook, Md. Application filed

June 4, 1S95.

The combination romprises an electro-magnet, an armature
for the same, contacts which receive a definite movement by the

vibration of the armature, brushes arranged about the contacts,

a circuit-making and breaking sector having i ontact points nor-

mally out of engagement with adjacent lOniacts.a separate
contact having permanent electric connection with the sector

and with one pole of a battery, and a circuit for the electro-

magnet, including one of the t ontact points on the sector, the
corresponding adjacent contact, and the separate, permanently
connected contact.

544,261. Alternating Current Motor. Robert Lundell,

Brooklyn, N. Y. Application filed October 22, 1894.

This motor has two inductive parts provided with independ
ent windings, the windings of one part being closed upon them-
selves in short circuit and disposed at angles to the rad al lines

of the axis or core thereof.
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Double Swing Bridge Cperated by Elec-
trical Power.

.\mong the drawbridges that have been recently con-
structed, the one which spans the Cuyahoga river at Colum-
bus street, Cleveland, O., has attracted an unusual amount
of attention on account of several novel features which
have been introduced into its design and method of opera-
tion.

It was bnilt to replace an old swing bridge with a center

pier, which was a serious obstruction to traffic on account
of a sharp bend in the river at this point and the narrow
passage allowed for vessels on either side of the pier. It

is built on a grade, the south end being eight feet higher
than the north. This is accomplished by a difference in the
heights of the bearings for the loading beams, thus allowing
the drum to turn in a horizontal plane.

The ends of the spans meeting at the center are necessa-

rily convex, and the space between is bridged by means of
an apron extending the full width of the bridge, which is

raised when the bridge is to be swung, and which may be
seen in the lower view in Fig. t, at the end of the left-hand

span.

This bridge is of especial interest to the readers of the

Western Electrician, from the fact that it is operated

the flooring of the bridge which turns. This ot necessity

must be flexible, that it may n it be injured by the motion of
the bridge in moving through an angle of 90=^ in either di-

rection and back. For protection from moisture tnd me-
chanical injury the flexible conductors are enclosed in heavy
rubber tubing. These conductors and the compressed air

hose, which will be spoken of later, may be seen in Fig. 2

A double-throw switch in the operator's house enables
one to take current for the bridge from either power circuit

he chorses, thus rendering it practically impossible for the

bridge to be crippled by a shut down in either power liou'e.

Duplicate iron-armored submarine cables connect with

P^

FIG. I. DOUBLE

was also necessary to build the abutment farther back at one

end to make way for the tracks of & railroad company,

which owned the right of way.

To meet all the requirements in the most satisfactory

manner and at the least e.\pense, the city engineer, Walter

P. Rice, designed a double swing bridge, which proves to be

the first of the kind to be built. Briefly described, the bridge

consists of two independent swing spans, mounted upon

piers on either side of the channel of the river, thus leaving

a clear space for navigation between the protections of the

piers of 121 feet. These spans are identical in construc-

tion, being 139K fsst long, and forming, when the bridge

is closed, a continuous roadway of 279 feet from abutment

to abutment and 20 feet wide between wheel guards, with

a sidewalk six feet in width on each side.

Photographic reproductions of the bridge, open and

closed, are given on this page. As may be seen, the bridge
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by electricity, and all auxiliary motions are accomplished by

compressed air, the compressor being driven by an electric

motor.

There being two spans, the bridge is really operated by

two entirely independent electric plants, each being a du-

plicate of the other. The current is brought to the bridge

by independent lines from two difllerent street railway cir-

cuits, and is brought to the junction box at the top. of the

south pier by lead-covered cables protected by iron con-

duit. From the junction box the mains are run through a

duct leading from the outside of the masonry of the pier to

the hollow center casting about which the drum turns,

and are connected with stranded conductors which lead to

the floor of the bridge above, Fig. 2, whence the cables con-

tinue to the main switch in the operating house. All the

wires used about the bridge are lead-covered with the excep-

tion of the connection between the fixed center casting and

CLOSED AND OPEN.

the operating house on the opposite span, an! douijle-throw

switches allow the spare cable to be thrown in if any trouble

develops in the one in use.

The drum of each span is revolved by means of the usual

rack and pinion. A 25 horse power Westinghouse water-

proof multipolar railway motor is attached to the horizontal

driving shaft, Fig. 2. The controllers. Fig. 3, used were

designed especially for this plant and are exceedingly simple

and compact, the resistance being located beneath the floor.

No reversing switch is required, a forward or backward
motion of the lever givirg a corre=iponding motion to the

bridge. This controller giv^s the bridge a noticeably

smooth start, and there is an entire absence of the arcing

common in 500 volt work. Each sp.^n is provided with an

automatic switch which opens the circuit in case, through care-

lessness or from any other cause, the bridge swings beyond go'^.

In the south operating house is located an air compressorj
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Fig. 3, which is driven by a five horse power slow-speed

Westinghouse motor, and which pumps into the receivers,

Fig. 2, located beneath the floor of the bridge. These re-

ceivers also are connected with a similar set on the other

span by means of a heavy lead pipe laid under the river.

The connection between the fixed and movable parts of the

bridge is made by means of flexible steam hose.

The compressed air is used for operating the locks at the

shore end of each span and the plungers and apron at the

center. The former consists of a toggle driven slightly

past its center by the piston of an ii>^ by 6?/< inch air

cylinder and fitting into two cup-shaped bearings, forming

a portion of the anchorage, there being two at each end of

the bridge. The apron and plungers at the center of the

bridge are connected mechanically and operated by two

ii}4 by 19!-^ inch air cylinders. At either end of the

bridge is a piir of safety gates of the Bogue & Mills type,

also operated by compressed air under reduced pres-

sure.

The operators' houses are models of neatness and com-

pact arrangement. They are nine feet by five feet six

inches and are located on a platform above the sidewalk,

as shown in Fig. i. With the exception of the gates at

the south end, where a guard is located on account of the

railroad crossing, every motion in controlling and operating
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Structure, approaches and operating machinery complete,

was $96,743.

The work was executed by the following named contrac-

tors: Substructure, Fisher & Fisher, Cleveland, Ohio; super-

structure, W. H. Pratt, receiver of Mt. Vernon Bridge

company, Mt.' Vernon, Ohio; electrical and compressed

air equipment, including safety gates, G. P. Nichols &
Bro., Chicago. The bridge was designed under the imme-

diate personal supervision of Walter P. Rice, M. Am. Soc.

C. E., chief engineer, and James T. Pardee, Assoc, M. Am.

Soc. C. E. , city bridge engineer, who was placed in

charge of the work. Valuable services were also rendered

by W. M. Hughes, M. Am. Soc. C. E., of Chicago, as con-

sulting engineer. It is worthy of note that the electrical

equipment, installed under the personal supervision of S. F.

Nichols, has worked without a hitch from the moment the

current was first turned on'

The Choice of Transformers.'
By D. C. Jackson.

The public data which are available for forming an

opinion of the comparative economy of transformers are

very meager. The little which is obtainable is to be found

in a great measure in the advertising circulars of manufac-

turers, and while these results, being tests of their own and
of rival makes, are often entirely reliable, such c.r /(7r/f data

August 24, 1895

small blue-printed pamphlet which, however, contains tests

mfde by the company upon only a few of the makes of

transformers included in my table.

The data for each transformer are given for tests upon two
frequencies, 125 and 60 periods per second respectively. Ef-

ficiencies have been calculated and are given in the table for

each transforrner when operated upon each frequency con-

tinuously at full load, and also when operated at an assumed
load which may be taken as an approximation to the aver-

age load found on good stations operating 24 hours. The
latter are called "all day" efficiencies and are calculated as

though the transformers ran 19 hours out of the 24 on no
load and five hours on full load.

A comparison of the losses of the different transformers

and their efficiencies shows in mostjcasesthit the transform-

ers with the smallest iron losses give the highest "all day"
efficiencies. The effect of the iron loss on the working ef-

ficiency depends upon the length of time the plant runs.

The waste of power due to the iron loss in the transformer

continues as long as current is fed to the primary circuit,

consequently a plant which only runs six hours per day will

only waste one-quarter of the power by the iron loss of its

transformer that it would if operated 24 hours per day. The
actual number of watt hours used by the customers of the

plant might not differ very greatly in the two cases, yet the

output of the station when run 24 hours might be much
greater than when run six, the difference being due to the

difference in the amount of power wasted in the transform-

ers. It is therefore evident that extreme care in the selec-

tion of the best transformers to be used on an alternating

plant which runs all day may be of the greatest advantage.

The lower the frequency of the alternating current which is

used the greater are the returns coming from this care likely

to be.

Let us compare transformers Nos. 3 and 4 as

given in the table. These are both made by well known
manufacturers. The copper losses at full load do not differ

very much, what difference there is being in favor of No,
4. At average loads there would be considerably less

diff'erence in these two points.

The iron losses, which go on regardless of the load as

long as current flows in the primary winding, differ very
greatly even if we take three-fifths of the loss in number four

as the losses of a 1,500 watt transformer- of that type. Let
us suppose that these transformers are placed on a plant

which supplies current 24 hours each week day and 12 hours
on Sunday, which makes a total of 8,136 hours per year that

current would flow in the primary winding of the transform-

ers, and the total number of watt hours wasted by the two
transformers is shown below.

FIG. 2. DOUBLE SWING BRIDGE OPERATED BY ELECTRICAL POWER.—OPERATING MECHANISM UNDER BRIDGE,

i\e bridge is mide fr >m th^si houses, each pair of air

cylinder.! having a corresponding controliing vj.lve there.

Th; houies are lighred by ele;tricity and electric lamps

ari distributed ab^'it.thi briige. The signal lanterns at

the ends of ths spms are fittei with tvvo S2ts of lamps

on ind --pen lent circuits, so that in case a lamp burns out

or a fuse blows, the other circuit may be instantly thrown

in ani the trouble remedied at leisure. A telephone in each

house, connected by a cable beneath the river, enables the

operators to communicate with each other when the bridge

is open. Fig. 3 give; an interior view of one of the

houses.

It requires less than 30 seconds to open the bridge, it thus

being the quickest opening bridge on the river.

The qiantities of material entering into the construc-

tion of the bridge were as follows:

Totul weight of superstructure (tons). . .

.

42?/^
Total cubic yards of masonry 2,308
Total cubic yards of concrete 447
Total lineal feet foundation piles 12,223
Total cubic yards excavation 4,Soo
Total cubic yards dredging 2,060
Total oak timber in foundations (ft. B.M.) 127,492
Total pinetimberin foundations (ft. B.M.} 96,452
Total protection timber (temporary) "

34)536
Total lineal ft. protection piles (tempor'y) 3.353
Total lineal ft. protection piles (perman't) 7,306
Total lineal ft. protection timber (ft. B.M.) 22,802
Total bolts and clamps (pounds) 46,710

The total cost of the bridge, including substructure, super-

are unsatisfactory to a careful purchaser. In order to place

before you independent data representing all the American
transformers of moderate capacities, I will give the results

of a long and carefully carried out series of tests made by
A. H. Ford in the laboratory of the University of

Wisconsin. For these tests transformers of 1,500
watts capacity, as nearly as possible, were procured
directly from the manufacturers within about a year
from this date, so that the tests may be presumed to

represent the latest and best designs which are now
supplied. These transformers are from the most prom-
inent makers and in fact include all important makes of

American transformers with two or three exceptions.

The results of the tests are given in the attached table.

Efficien-

Open circuit Watts ~ri cies at All day
current. (iron) s,s H full efficien-

0.

g

loss. load. cy.

F 2 « ,s JJ
i3 rf -3-° M ,8 2 s

$
11 II II II

^
II II II II

a ^ ta [X. H fc. b fa b.

I 1250 .043 .066 17 48 10 25 95 94 S5 83
2 1500 .076 ,124 lo 71 4i 3 5 05 94 «5 a.

.1 1500 .052 .ICO 1' 4b .IS 4.0 qU 95 a, 85
4 2500 .233 540 lis 210 44 2-5 <)2 89 77 bi

5 1800 .076 .600 11 lOQ 07 5-0 04 92 «5 75
2000 055 .091 42 V 55 5-0 05 94 89

7 1000 .028 .064 24 2a 15 3-0 95 94 87 8b
1500 .073 .113 i7 70 3^ 2.5 94 93 81 79

9 1500 .077 1441, 43 55 28 3^0 95 95 80 84

F= I25
Transformer No. 3 8.136X32= 262,000
Transformer No. 4 8, 136X80=63 ',000

These results, I find, do not diff'er very widely from those
published by the Fort Wayne Electric corporation in a

I. Read before the Northwestern Electrical association, Chicago,
July 19, 1895.

F.=:6o
.136X46=374,300
t, 136X 140= I, i4o,o>:o

In a station which turns out a kilowatt hour for each eight

pounds of coal burned (and this in Wisconsin requires the
station to be well arranged, and the use of coal that costs

$2.50 or more) transformer No. 4 requires the buying of
about a ton and a half of extra coal every year when oper-
ated at a frequency of 125; therefore it costs, other things
being equal, upwards of $4 per year more to operate
than No. 3. It would therefore pay well, if other things

were equal, to buy transformer No. 3, even if its first cost,

were many dollars greater than that of No. 4. The differ-

ence between the transformers is even greater when- the
frequency is 60.

For every hundred transformers of the types here com-
pared, the generator plant tint supplies current to No. 4
must be of five kilowatts greater capacity than that required
for No. 3, which means an increase of 3 per cent in the
generating plant; that is, a plant of a given size which uses
transformer No. 4 must have a capacity for supplying
current greater by 3 per cent, than if transformer No. 3
were used.

The difference between these two transformers is largely
due to differences in the relative amounts and arrangement
of the iron and copper in the cores and windings, and the
magnetic quality of the iron core. The standing of the
manufacturers renders it probable thit the transformers are
of equal durability and reliability, but the regulation of No. 4
is better. The regulation question, which should be care-
fully considered, makes a serious deduction from the claims
of No. 3 to first place in the comparison.

Differences sometimes occur between transformers of the
same size and same make which are not as great as the dif-

ferences here shown to exist between Nos. 3 and 4,
but are sufficiently great to seriously affect their economy.
In order to husband the capacity of a plant and to save in
operating expenses, it is therefore of importance not only
to test transformers of different makes which are presented
for sale, but to test each transformer which is put on the
line. This may be easily and expeditiously done. To test

the iron losses the secondary coil of a transformer should
be connected to the regular lighting circuits, with an
ordinary wattmeter included, and the circuit of the primary
coil should be left open. The reading of the wattmeter
shows the number of watts which are wasted by the iron
loss.

A wattmeter such as is required for these measurements
costs from $40 to $70, and is an intrument that, like the
steam engine indicator, pays to have at hand for proper use.

However, if the regular wattmeter is too expensive to

buy, an ordinary Thomson recording wattmeter, provided
a sufficiently sensitive and reliable one is at hand, may be
used in place of it, and the record reduced to the basis of
one hour. It is needless to say that instruments which
are used in such tests as are here proposed must be fairly

reliable.

To test the copper losses in a transformer the quickest
and easiest method, which is approximately accurate, is to

connect the primary coil of the transformer in series with
some resistance (iron wire or lamp) to the alternating incan-
descent circuit, and short-circuit the secondary coil of the
transformer through an amperemeter. The resistance
should be adjusted until the full load current of the trans-
former flows through the amperemeter. The reading of a
wattmeter so connected in circuit with the primary coil gives

the copper loss approximately.
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The drop in pressure in a transformer may be measured

by connecting the transformer to the lighting circuits and

reading the primary and secondary pressures by voltmeter.

The transformer may then be loaded by lamps and the

pressures again read, when the drop is at once seen. One
voltmeter may be used for this, but two are more conven.

ien'.

For the testing of individual transformers as they are de-

livered and before they are put on the lines, all the instru-

ments which are required are already in the possession of

the electric station, with the exception of a wattmeter and

this is not a serious deficiency since, if necessary, a Thom-
son recording wattmeter may be used instead. The testing

need take but little time and is likely to result, in average

stations, in the saving of considerable wastes.

Proper records of his transformer tests enable a station

manager to determine at once the amount of saving that he

may make by replacing certain small transformers by one

large transformer. If tests are not made, such changes

may not bring the results e.\pected, since a number of first-

rate small transformers may be replaced to no advantage

by a large transformer if the latter is not a good one; but

usually a large transformer, if one of the best, is more de-

sirable than several small ones, whether they are good or

bad.
For your guidance in selecting transformers, I will give

you the following data, contained in a table made out by

Professor Ryan. The table gives the largest currents

which should flow in the 1,000 volt primary of good trans-

formers when the secondary circuits are open:

Watts capacity. Leakage current.

1,000 055
2,000 080

6,500 100

17,500 200

When the low pressure coil is connected to a 100 volt

circuit the leakage currents may be expected to be 10

times as great.

For intermediate capacities, intermediate values of the

open circuit or leakage current may be expected. I shall

add to this the values of the iron loss, which should not be

exceeded in thoroughly good transformers.

Watts capacity. Iron loss.

1,000 3°

1,500 40
2,000 50
2,500 60

4,000 80

6,500 100

17,500 150

The copper losses in transformers of all jizes should

never exceed 3;< per cent, at full load, and ought to be

between 1 \4 and 2J4 per cent. The total drop in second-

ary pressure, due to loading a transformer, if the primary

pressure is kept constant, ought not to exceed 3/4 per

cent. ^^_^^__^^^__^

Notes on the Reconstruction of a Small
Central Station Plant.'

By Franklin L. Pope.

The financial condition of the smaller central station elec-

tric lighting plants throughout the country is at the present

time by no means satisfactory, and in too many instances

cannot even be truthfully said to be encouraging. A sur-

vey of the field shows that very few such plants located in

towns having less than 10,000 inhabitants are earning more

money than is necessary to meet their operating expenses

and to provide for indispensable current repairs. In the

state of Massachusetts, in which the operations of all electric

hghting companies are by law made a matter of public rec-

ord, it appears from the latest reports that the aggregate

liabilities of the 57 companies operating in that state, in-

cluding stocks, bonds and floating indebtedness, amounted

on Tune 30, 1S94, in round numbers to $14,000,000, nearly

all of which stands charged to construction account. The

net earnings for the preceding year were $1,000,000, or

about 7.1 per cent, on the total investment—a sum obvi-

ously quite insufficient to provide for depreciation, and at

the same time pay a fair dividend on the capital which has

gone into the business. But if half a dozen of the larger

plants, in cities like Boston, Lowell, Worcester, Spring-

field, Lynn and Fall River, were excluded from the list, the

showing for the smaller plants would be even far worse than

it now appears.

Many of these small plants were started at an earlier day

than could have been justified by any reasonable estimate

of the business then in sight, and now find themselves ham-

pered by inconvenient buildings, and with unsuitable ma-

chinery bought at high prices, and encumbered with defect-

ive business methods which experience has shown to be

wholly inconsistent with the dictates of good judgment.

With the owners of many of these plants it has become

a very serious question whether the easiest way out of the

dilemma which confronts them may not be to relegate the

entire plant to the junk-shop and the scrap-pile, and com-

mence over again with new buildings, modern machinery

and improved methods of administration. When the neces-

sary capital is readily forthcoming there can hi no doubt

that this would often be the wisest course of procedure, but

for obvious reasons it is one which is not always, nor even

usually, practicable. The alternative is to remodel the ex-

isting plant, bringing it as nearly as may be into accordance

with the best modern practice, and utilizing so far as possi-

ble the old material—a course which at least has the merit of

avoiding an undue expansion of the construction account;

in most cases already sufficiently burdensome.

Having been called upon during the last year to advise the

owners of a plant of the character referred to, in ref-

erence to certain changes which had been suggested as de-

sirable, and having afterwards been employed in a profes-

sional capacity to design the work and superintend its execu-

tion, I have thought that some account of what we under-

1- Read at the twelfth general meeling of the American Institute

of Electrical Engineers, Niagara Falls, June 2.7, 1295,

took to do and how we did it might not be without'interest
to the members of the Institute.

The Great Harrington, Mass., Electric Light company
was organized and commenced business in iSSS. The popu-
lation of the district intended to be served was about 3,000,
and most of the expectetl consumers were located within
2,000 feet of the point decided upon for the station. This
was built of wood in the most inexpensive manner possible,
and was placed alongside the railroad for convenience in
receiving coal, although at the same time the danger from
fire was materially increased. The original outfit was an
Edison three-wire, equipped with a pair of 250 light no
volt dynamos, and the company commenced business with
2S1 hghts on contract at .$10 per year each, wiring free.

The center of distribution was i,Soo feet from the station,
necessitating over a ton of copper in the feeders alone.
Generally speaking, the plant -was well laid out and well
built as things went in those days. The two dynamos were
belted to a single So horse power Armington ^^ Sims en-
gine. The original cost of the plant was about $16,000.
Tile following year a Schuyler arc plant for street lighting

was added, carrying 35 arcs, nominally of 1,500 candle
power, whicli was run from the same engine and boiler. In
1S90 the plant was considerably enlarged by the addition of
a second arc machine, a Westinghouse 500 light alternator
and a second engine and boiler of the same capacity as the

first. An So kilowatt Westinghouse dynamo of more mod-
ern type was afterwards substituted for the original one.

Upon examining the plant last year, I found the Edison
machines carrying on Saturday evenings a maximum load of

some 450 Hghts, while three evenings in the week (with the

stores closed) it fell to perhaps half that amount. Thetwo
Schuyler machines, with an aggregate ;:apacity of 5^ to 60

loaded ones. In pursuance of this plan it was decided to
adopt the two-phase alternating system, at a maximum pres-
sure of 2,100 volts in the primaries and 105 volts in the
secondaries, with a frequency sufficiently low to permit the
advantageous use of induction motors if required. It was
furthermore decided to abandon the steam plant and to make
arrangements to utilize some one of the excellent water
powers which were available within practicable distances.

Under ordinary circumstances I shoidd have hesitated to re-

commend the substitution of water power for steam as the

sole source of power for the operation of an electric lighting

plant. Water power is an invaluable auxiliary, and when
conveniently available for use in conjunction with steam
may often be made to save a very large coal bill in the course
of a year. On the other hand the excessive fluctuations to

which it is subject—which are scarcely realized by those but
casually acquainted with the subject—render it in most cases

a very uncertain reliance for a business which is compelled
to.go on, perforce, every night in the year, and which can-

not suspend operations, as an ordinary manufactory does, if

worst comes to worst, for a week or two at a time. Even
a water privilege which, during ten months of the year,

.f'urnishes twice as much power as is needed, and even more,
may be expected to fall off during one of the extraordinarily

dry seasons which occur at intervals of from five to ten years

to one-third its usual amount. In such a case an electric

plant solely dependent upon water power would find itself in

a most undesirable predicament.

In the present instance the choice of a water privilege

finally reduced itself to two sites, one in the town itself,

within half a mile of the center of consumption and
the other at Glendale village, seven miles distant, both
situated on the Housatonic river. The privilege first

FIG. 3. DOUBLE SWING BRIDGE OPERATED BY ELECTR

lights were carrying about 3S to 40 or an equivalent of that

amount, while the Westinghouse machine was seldom as

ninch as half loaded, carrying a maximum of possibly 500

lights during three or four months of the summer season,

and not much more than one- fourth that amount the re-

mainder of the year. Necessarily, with so many dynamos

of different types, and with such a variable, yet small aver-

age output, the consumption of coal was excessive as com-

pared with the light delivered and paid for.

The street lines, according to the usual practice, were of

No. 6 B. & S. weatherproof wire; the poles were of cedar,

of good size and fitted with pine or spruce cross-arms, with

common green glass insulators set upon wooden pins.

In consequence of a silly prejudice, which had been fo-

mented amongst the citizens by interested parties against

permitting poles to be set in the streets, the wires, m a

very great number of instances, had been attached by cross-

arms or brackets, to the trunks of the immense elm trees

with which the streets of the town were shaded, a practice

which occasioned an enormous loss of current every wet

night as well as much irregularity in the perlormance of the

lights. The effect on the trees was by no means salutary,

while the appearance was as much worse than that of poles

in Ihe streets as could possibly be imagined.

The village of Great Barrington extends for the most part

alone a single broad thoroughfare for a distance of nearly

three miles, and the street-lighting circuits are consequently

very straggling. The 1,500 candle power lamps, which

were suspended at intervals of Soo to 1,000 feet, were ac-

tually of very little service in illuminating the densely

. shaded streets. ,..,..
After a cartful consideration of the situation, keeping m

view the greatest possible reduction of present and future

operating expenses, it was determined that the wisest course

to pursue would be to consolidate the whole service so that it

could be supplied by one dynamo, in place of five under-

ICAL POWER.—interior; OF SOUTH OPERATING ^HOUSE.

mentioned being already occupied by a woolen factory,

only the surplus water was available, but this was

known to be quite suflicient for the requirements

of the electric company at least nine months in each

year, leaving three months to be run by steam. It had the

advantage of being close at hand and was capable of being

fitted up at a moderate cost. .\s to the Glendale privilege,

it was necessary to be very sure that the lowest water of a

dry summer would give all the power required to run the

plant without the aid of steam. Having invariably found
,

the value of a water power to be greatly exaggerated, not

only in popular estimation, but in the opinion of its owners,

the matter was investigated with much care. From the offi-

cial state map of Massachusetts it was ascertained that the

area of the drainage basin of the Housatonic above the Glen-

dale dam was 269 square miles. J. T. Fanning, a leading

authority, from an extended examination of the recorded

observation on the rainfall and flow of the New England

rivers, reaches the conclusion that a water-shed of the area

mentioned may be estimated to yield the quantities of water

given below:

Cit/iic FeeJ of Walcrper Secondfer Square Mile.

Minimum (15 days of least summer flow) 0.25

Mean (i2odays, usually July to Oct. inclusive) 0.90

Maximum (flood volume) 93.00

It will be noticed that the flow in extreme dry weather is

less than one-third of that which may be depended upon

through the remainder of the year.

The distribution of rainfall throughout the year should be

studied. It is often materially modified by local geographi-

cal conditions. The diagram shows that the distribution on

the head-waters of the Housatonic is quite different from

the normal type of the northeastern region. The same may
be true of other rivers.

While this investigation was going on, it was discovered
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that actual measurcDients of the volume of water in the

Housatonic river had been made in 1S7S by the engineers of

the New York Department of Public Works, with reference

to its utilization as a futme source of water supply for that

city The minimum summer flow was found to be (as given

in the engineer's report), 0.34 cubic feet per second per

square mile. It was also learned [hat measurements made

on several dilTerent occasions at Birmingham, Conn., in very

low stages of water, gave an average of 0.32 cubic feet oer

second per square mile. It was therefore assumed that Mr.

Fanning's estimates were at least on the safe side. The

ereater volume of water found by the actual measurements,

IS doubtless due to the fact that there are some five or six

square miles of reservoirs, consisting of natural and artificial

lakes, on Uie upper waters of the Housatonic, which are

drawn upon by the numerous mills on the river as an extra

supply during the season of drought.

A minimum flow of 0.25 per second per square mile would

give at Glendale 4,035 cubic feet per minute. Multiplying

this by the weight of a cubic foot of water, 63.3 pounds,

t^ives 255,415 foot-pounds, which, divided by 33,000, gives

7.74 gross horse power per foot of fall, or a total of 99.6

horse power for the 13 feet fall at Glendale. The average

efficiency of a good turbine may safely be taken at 75 per

cent., which would give 67.9 as the available horse power

during the whole 24 hours, in time of lowest water. In

electric lighting, however, the great bulk of work is done

within a period of about four hours (in summer time} and

hence it is possible, in case there is sufficient area of pond-

age above the dam, to increase this capacity by storage at

least four-fold, which would raise the limit of minimum
available power during lighting hours to 271.6 horse power

an amount which was considered to be ample to meet all

the probable requirements of the Great Harrington plant for

many years to come.

While negotiations were still pending vrith the owners of

the Glendale privilege, and also the one in the village al-

ready referred to, overtures were received from a manufac-

turing company owning a third exceptionally desirable priv-

ilege, on the same stream, at an intermediate point consider-

ably nearer than Glendale. This company had only recently

completed a new dam, head-gates, raceways, etc., at a very

considerable expense, and was willing to lease the complete

establishment, including a new McCormick turbine of 325

horse power and a two-phase Stanley generator of corre-

sponding capacity, at a monthly rental, based upon the actual

output as measured in kilowatt hours at the dynamo termi-

nals, provided that a certain minimum monthly consumption

was guaranteed. With the same volume of water as at Glen-

dale, the fall at this point was 20 feet, assuring at least 417
horse power at lowest water during lighting hours. All the

the hydraulic apparatus and appointments were of the best

possible construction, and well calculated to insure absolute

permanency of operation.

The minimum rental required was somewhat less than the

amount of the coal-bill of the Great Barrington company for

the preceding fiscal year, but while the immediate saving in

operating expenses was not large, the acceptance of the

proposition *vould place the company in a position to reduce

its rates to consumers, for the reason that its output might

be very largely increased without materially augmenting its

operating expenses. A lease for a term of years was accord

ingly closed.

In lajqng out the plant it was determined to bring the

main feeders directly to a distributing station in the village,

to be used principally as a convenient headquarters for test-

ing the circuits and controlling the street-lighting service.

In laying out the'transmission line, a surveyor was employed

and a preliminary line was run directly from the power-
house to the distributing station. The air-line distance was
found to be 5.15 miles. With the assistance of the surveyor,

the actual line was then staked out, going directly across

country, and keeping as near as circumstances permitted to

the transit line. About half the distance, the transit-line

was found to so nearly coincide with existing highways that

the consent of the local authorities was obtained

to set the poles along the highway location; the

remainder of the route lay principally through un-

cultivated land of little value, so that a compara-
tively small expenditure was sufficient to secure a

release from all claims for land damages. This
enabled the line to be located with long stretches

absolutely straight, avoiding all sharp angles—

a

very important consideration when heavy wires are

used. The poles were of selected chestnut with

natural butts, usually set five feet in the ground at

maximum intervals of 125 feet. The poles are

ordinarily 25 feet long and eight inches thick at

the small end. Shorter poles were sometimes used
on elevations and longer ones in depressions, in

order to equalize the strain as much as possible.

The insulators used were of the large double-bell

white porcelain type (German government stand-

ard), and were imported by us from Berlin. The
insulator of the top wire is set upon a malleable

iron stem 14 inches long screwed into the top of

the pole which is tapered to five inches diameter

and protected from splitting by driving on a
wrought-iron ring. The tapered part of the pole,

as well as the top, was given a coating of mineral

paint mixed as thick as it could be spread with a ''^'^' ^
brush. The insulator of the second wire is carried

on a malleable iron goose-neck, screwed into a

five-eighth inch hole bored in the side of the pole, in such
position as to bring the wires about 16 inches apart.

Another hole was bored on the opposite side of the
pole, intended to take the goose-neck of the third wire at

some future time, leaving the same interval between the

second and third wires. The porcelain insulators are fixed

to their iron supports by a packing of oakum placed between
the screw-threads, which serves to prevent any danger of
breakage by expansion or contraction. I'he line wire is

laid in a groove formed in the top of the insulator, except
upon the curves and angles, in which case it is tied at the side in

a circumferential groove, as is usual in this country. The
German method of tying is quite complex, and unnecessarily
strong; in case of undue strain, if anything gives way it had
best be the tie-wire. We therefore devised a simple tie
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which was easily and quickly applied, and which has so far

serA'ed an admirable purpose. We were obliged to string

the wires during very cold weather; sometimes as cold as

eight or ten degrees below zero, and hence it was necessary

to strain them very tight. A block and fall and a well-

trained horse were used in pulling up, usually six or seven

spans of one wire at a time. The hook of the block was al-

ways attached to the copper wire, whether bare or insulated,

with a chain knot made of three-quarter inch rope. The
feeder wires were of No. 3 B. & S. soft copper, covered with
weatherproof "insulation" along the highway (as a conces-

sion to enlightened public opinion), but elsewhere bare.

The lengths of wire were joined with Mclntyre twisted
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FIG. I. NOTES ON THE RECONSTRUCTION OF A SMALL
CENTRAL STATION PLANT.—CURVE OF MEAN ANNUAL
DISTRIBUTION OF RAINFALL. FULL LINE IS RE-
DUCED OBSERVATIONS AT WILLIAMSTOWN, MASS.,
1816 TO 1S74. DOTTED LINE IS MEAN OF ALL
OBSERVATIONS IN THE HUDSON AND CHAMP-
LAIN V.A.LLEYS, AND NORTHERN AND WEST-
ERN NEW YORK, AGGREGATE 564 MILES.

couplings; the unusual strain we had to put upon them oc-

casionally pulled one apart, and this led us, out of abundant
caution, to solder them, although this was done for mechan-
ical rather than for electrical reasons. Only two feeder

wires have as yet been strung, providing for a single-phase

current from one side of the two-phase generator, but it is

the intention to run a third feeder hereafter, which will en-

able two-phase induction motors to be connected to the
same distributing system.

A pair of telephone wires of No. 12 steel were strung be-

low the feeder wires, and these were supported upon small
German porcelain insulators on iron goose-necks on oppo-
site sides of the poles. These wires were transposed at in-

tervals of about a mile, in order to eliminate the inductive

eflfects of the alternating current in the feeders. The feeder
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NOTES ON THE RECONSTRUCTION OF A SMALL CENTRAL STATION
PLANT.— EFFICIENCY TEST OF M'CORMICK'S TURBINE.

lines were carried under the railroad at an undergrade cross-

ing by placing the insulators upon iron brackets leaded into

the stone abutments. The plan of construction above de-

scribed makes a strong, handsome and durable line, while

the insulation of the circuit, even in the worst of weather, is

simply faultless.^

August 24, 1895

The system has been planned to deliver the current at the

distributing station at a uniform pressure of 2,100 volts.

Two distributing centers were fixed upon in the old Edison
three-wire network, and at each of these points a pair of
large transformers, having a ratio of 20 : i, were fixed upon
a pole, with their respective primaries in series between a

pair of branch feeders from the distributing system, and
their secondaries were coupled in series in like manner with
the neutral wire between them. None of the consumers on
the old Edison system knew when the change had been made
to the new service from anything they were able to notice

in the behavior of the lights.

The next thing done was to reconstruct the street lighting

system. In place of the .;^6 arcs of 1,500 nominal candle

power formerly in use we substituted 126 incandescent lamps
of 50 volts and 32 candle power, placed in lona fixtures

projecting horizontally from the poles 14 feel abo\e the

ground. The lights, as a rule, were fixed upon every alter-

nate pole, but in the business center, the street being broad,

they were placed on each side at intervals of about 250 feet,

and staggered, so as not to come opposite each other. A
Shallenberger shunt cut-out was applied to each lamp. The
usual number of lamps in each circuit was 42, although we
have since placed, in some cases, as many as 47 in one se-

ries without reducing the brilliancy of illumination suffi-

ciently to be noticeable by any one but an expert. One end
of each street-lighting circuit is joined to a special feeder

leading to the sub-station, where it is connected with the
mam feeder through a knife-switch. The other end of each
lamp circuit is connected to any conveniently located branch
feeder of the regular commercial lighting service. Each
lamp circuit has, or will have, a fuse-block and cut-out en-

closed in a weatherproof box at each end, where it joins the

opposite feeders. These 32 candle power lamps, when run
at full candle power, furnish a most satisfactory illumma-
tion and give the streets a very attractive appearance. So
far as possible, each lamp was located with the aid of a tran-

sit and level, so as to get them in absolutely straight lines

both vertically and horizontally, a precaution which adds
materially to the decorative effect. It is admitted by all that

the streets of the town are much more satisfactorily lighted

by the incandescents than formerly by the arc lamps,

while the actual cost to the company is considerably less.

The new lamps were cut in, one at a time, on the old arc

wires, jumpers being temporarily placed across the terminals

until everything was in readiness to discontinue the use of
arc machines.
One of the most marked advantages of the series street-

lighting system, especially when shunt cut-outs are used, is

its great flexibility and convenience. For example, instead

of placing from 40 to 45 50 volt lamps in one series, we
may use 20 to 23 100 volt lamps, or if an odd number be
required, less than is necessary to make up a circuit, the
deficit may be supplied by adding extra shunt boxes in series

at any convenient point in the circuit, until the pressure

has been reduced to the required point. From time to time,

as new lights are added, these spare shunt boxes are one
after another brought into use in connection with them.
Sometimes, also, we temporarily install extra street lights

by connecting them in parallel to the secondary mains of
the regular commercial service, ultimately transferring them
to new series circuits.

It has been found to be desirable to use a lamp of rather

low efficiency for the street lighting service, as there is al-

ways danger of leakage and short-circuits from wet boughs
of trees and other objects getting into contact with the wires,

and thus diverting an abnormal current through some por-

tion of a lamp circuit. In such case, a lamp of high,

efficiency is pretty certain to be burned out, or at least to

have its career of usefulness materially abridged. In this

plant the average consumotion of energy in the street lights,

including lamps, lines, shunts and leakage, is found to be
about 140 watts per lamp of 32 candle power.

Perhaps the most ticklish part of the whole undertaking
was the changing over of the Westinghouse system, which

was a 1,050 volt primary and a 52 volt secondary,
running at 16,500 alternations. In accordance
with the new plan, it was of course necessary to

double the pressure both in the primary and
secondary circuits, and to substitute 104 volt for

52 volt lamps throughout. A preliminary test of
one of the transformers demonstrated that which
perhaps might have been foreseen from theoreti-

cal considerations, viz.; that a dangerous quantity
of heat was developed within a few hours when it

was used to convert from 2,000 volts down to 100.
In order to utilize, so far as possible, the old
transformers, and at the same time avoid the
above difficulty, various expedients were resorted
to. Wherever a group of consumers was located
in one neighborhood, a pair of large .transformers
was installed, with secondary mains extending
from 500 to 60Q feet in various directions; these
transformers being of course placed in series with
each other. Scattering consumers, as far as
practicable, were connected together in small
groups, and supplied by a pair of small transform-
ers coupled in the same way. The Westinghouse
meters, having been originally constructed for a
frequency of 16,500 alternations, ran slow when
the frequency was reduced to S,ooo. The neces-
sary coefficient for correction of the readings was
easily ascertamed by experiment, and as fast as

possible the meters were fitted with new disks, supplied
by the Westinghouse company at a trifling expense, and
adapted to the lower frequency.

Of course it will be understood that the reason for re-

sorting to these various shifts and expedients was merely
that we might utilize the old apparatus as far as it

I. I regret that I am unable to present any actual measurements of

the insulation of the line of the Great Barrington company, no oppor-
tunity having occurred since the work was completed of making tests

under atmospheric conditions of minimum insulation. Several years
ago, however, while engaged in telegraphic service, I made a series

of nearly roc separate tests in raioy and foggy weather, extending
over a period ot five years, of a set ol 10 porcelain insulators of the
same make and pattern in every particular as those, now on the Great
Harrington line, erected on a house-top in the city and therefore

much exposed to smoke and dirt. These measurements gave a mean

resistance of 2S.3 megohms, and a minimum resistance of igmcgohms
per insulator. On a metallic circuit, therefore, the minimum insula-
tion resistance at each pole would be ^8 megohms. On the Great
Barrington line of 28,260 feet there are 250 poles and other supports,
and henue we may assume that the minimum resistance of the insu-
lation of the circuit as a whole would be 152,000 ohms. The current
loss by leakage is found by dividing the mean voltage by the insula-

2,200
tion resistance; ~— " =0.014 ampere: an amount too small for
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could possibly be done, and also that we might carry on

the work of reconstruciion, for the most parr, with the

ordinary working force of the eb'ablishment.

The horizonial double turbine which is used to drive the two-

phase generator has done such good woik that it deserves

a few words of jrommendation. The selection of the

best among the many available types of turbines for electric

work is a matter which merits far more consideration from

a scientific standpoint than it generally receives. Water-

wheels, like dynamos and motors, are somttimes sold on
commission by agents, ard it not infrequently happens

that the salesman who makes the largest ''claims,'' es-

pecially if he sells his goods the cheapest, carries away
the contract. It needs to be said, however, that there

is a far greater difference than is often suspected in the

amount of work different types of wheels will do with a

given, and especially a limited, amount of water. There
are, furthermore, a great many types of wheels in the

market, which, although as efficient as could be asked for

with a full volume of water, are very far from being so

when the volume of water is reduced, even by a compar-
atively small percentage. It is but just to say that it is

seldom that a turbine makes so favorable a showing, not

only in this but in other respects, as the one provided

by the company from which we lease cur power. The
following figures are selected from a much larger number
obtained by actual measurement of its performance, in the

testing flume of the Holyoke Water Power company:

(Quantity oC
waicr pass-

Head acting ing through
on wheei, Revolutions wheel (cu.j

feet. per minute. ft, per sec) power. efficiency.

i6.65 156=5 8^.75 124.50 80. Q9
1680 155-00 70.79 105-37 81.18

17.02 154.5'^
1

63 q2 ,8.:-9

17.20 150.75 ,
52- 19 73-42 71 "35

i:-44 15= 25 42.55 53-71 03.90

These results are worthy of particular note, for the

reason that they show a very high percentage of efficiency

maintained through a wide range of variation in the

quantity of water passing through the wheel—a most
valuable characteristic for electric work. When the quan-

tiiy of water used was diminished from Sr. 75 1042.55 cubic

feet per second, ihe percentage of efficiency fell only from

S0.99 to 63.9, and what is even more remarkable, it was
found ihat the efficiency remained well above So per cent,

over a range of variation of discharge from S3. 22 to 70
cubic feet ptT second or 15.9 per cent. More than one

type of turbine which enjoys a high reputation and ex-

tensive sale among manufacturers will not reach 65 or

even 60 per cent, efficiency ai "three- quarters gate,"

while the 33 inch wheel above referred to has been found

to givCj by actual test, 7S per cent, under similar condi-

tions.

The turbine carries upon its shaft, a driving-pulley 100

inches in diameter, weighing 11,000 pounds, which serves as

a balance-wheel. It is also provided with a Replogle elec-

tric governor operated by three cells of gravity battery,

which has never failed to do its work quickly and certainly,

even under trying conditions.

In carrying out this work, some things have been learned

by experience which may be of use to others called upon to

advise or to undertake the construction of similar works,

and I will therefore venture to summarize some of my con-

clusions as follows:

1. In considering the advisability of operating an elec^

trie plant by water power, do not on any account neglect

to ascertain from authentic sources of information just
,

how much water can be depended upon during the low

stage in an extra dry year for this is the measure of its

value for electric work, except when used as an auxiliary to

steam. The ordinary estimates of the commercial value

of a water-power are only too apt to prove preposterous

exaggerations.

2. If rights-of-way or releases of damages can be ob-

tained without too much trouble and expense, it is better

to build the feeder hne as directly across country as may
be, than to iollow a highway. The saving in cost ol con-

struction will usually be more than enough to pay for the

right-of-way, and on such a route there need be no inter-

ference from trees, while many inconvenient angles and

much trouble in guying and bracing are avoided. Shorter

and stouter poles may also be used; in itself a very impor-

tant consideration.

3. In electric line construction it is preferable to dispense

with cross-arms unless lher=; are more than six wires. The
best arrangement is to place one wire on a top-pin and the

others alternately on the front and back of the pole, at a

vertical distance apart of 12 inches. This construction not

only costs less than properly braced cross-arms, but is much
less conspicuous and therefore much less objectionable in a

public street; is less interfered wiih by trees, and is far

more durable. Much trouble is caused by the decay of

cross-arms after they have been exposed a few years to the

weather; they split at the ends so that the pins come out,

and not infrequently break in the middle, thus fouling the

wires.

4. In medium-sized towns and cities, especially in shaded

streets, the incandescent lamp may be made to give a far

better distribution of light for the same money than is pos-

sible with the "half-arcs" so extensively used, and is much
less troublesome to maintain in good working order. My
own experience leads me to think that the lamps ought not

to be of less than 24 or more than 32 candle-power. Use

lamps of low rather than high efficiency, but run them at

full candle power, or even a trifle above. Good street-

lights, well arranged, and renewed sufficiently often, are

the best possible advertisement for any electric company.

5. Use large transformers as far as practicable, placing

the consumers within 500 or 600 feet radius upon secondary

mains. We have used both two-wire and three-vidre mains.

The latter plan is certainly to be recommended when the

distance approximates or exceeds 500 feet, but for short

distances, as, for example, when distributing within a single

block at a pressure of loo volts or more, it is a question
whether the gain in cost of copper over the two-wire plant
is of sufficient importance to offset the additional com-
plexity.

6. It was found that raising the voltage in the residence
district from i,coo : 50 to 2,000 : too greatly improved the
uniformity of distribution by lessening the potential drop
without entailing any corresponding disadvantages. It

would seem to be preferable, on every account, to use the
higher pressure.

7. One of the most important minor points in the man-
agement of a plant js apt to be too much neglected—the
maintenance of the insulation of the wires by promptly re-

placing all cracked and broken insulators, and by keeping
the wires absolutely free from contact with uninsulated ob-
jects. The covered wires which lead into the hoods of the
street-lamps need to be carefu ly looked after.

S. Number all the poles with yellow paint applied with a
stencil on a black ground, and keep a record book of the
position of each one and its distance by the line from the
test-stalion.

9. In selecting a turbine wheel, consult competent authori-
ties as to the available fall and minimum quantity of water,
and when making the purchase do not expect to get a
thousand-dollar wheel for a hundred dollars. Pay a fair

price and insist not only that the wheel shall be well made
in every way, but that it shall be tested by an expert before
acceptance. If it does not give an average efficiency of 76
per cent, between half-gate and full gate, it is not advisable
to accept it, inasmuch as you can easily do better, as our
own experience proves.

10. I think our experience shows that it is possible to

largely increase the mt earnings of an old plant without

Electrically Operated Seaside Attraction.
One of this year's attractions at Coney Island is a sus-

pended boat or car which travels from the shore out over
the waves on a cable, the power being supplied from a
trolley wire to an electric motor. The supporting cable is

I -'4 inches in diameter and S25 feet long. It is attached at
its outer or seaward end to the apex of a pair of anchored
shears, inclined outward at an angle of about 90 degrees.

as shown in the picture, the timbers of the shears being
each 104 feet long. The tops of the shears are from 60 to

65 feet above the surface of the water, according to the
state of the tide, and to help to counteract the strain of the

cable upon them a ^veight of five tons, consisting of bags of

sand, is suspended upon a platform from their highest point.

.\t the land end the cable passes over bearings of a corre-

sponding height and is made fast around piles in the rear

of the trolley house. The motor, suspended in a frame

close to the pulleys by which it is supported from the cable,

weighs 1,200 pounds, the frame also carrying the operator,

and the current bsing received through a small contact

wheel traveling upon a separate conduclor. It is a ten

horse power motor, the current being supplied from a

dynamo run by an engine in a rear building. A friction

brake and gear upon a shaft connected with the motor

allows the operator to raise and lower the boat at will,

with any load which the boat may happen to have on.

ELECTRICALLY OPERATED

necessarily refitting it throughout, but plenty of time should

be taken for consideration as well as for execution, in order

to secure satisfactoiy results with a moderate expenditure.

Old-time Telegraphers.
This year will be an eventful one for many of the old-

timers among telegraph operators of the country. New
York- will be the scene of the convention, and a right royal

reception and entertainment is being arranged by the repre-

sentatives of the local electrical fraternity. Invitations have

already been issued, and if the character of the entertainment

is foreshadowed by the cards it will certainly be a most g,or-

geous affair.

Business meetings will be held on the first day, Septem-

ber nth, that of the Old-time Telegraphers & Historical

association being set for 10 A. M., while the United States

i\Iilitary Telegraphers corps will be called to order at 2 p. m.

At eight o'clock in the evening a special entertainment will

be given at Chickering Hall. The following day there will be

an ocean excursion to Long Branch, where a banquet will be

served. The next day will be devoted to sight-seeing in the

city and vicinity. ^^^^^^_^^^_^__

Cutter Company Fails.

Announcement is made of the assignment of the Cutter

Electrical & Manufacturing company of Philadelphia.

Henry B. Cutter, president of the company, has issued a

notice saying that a statement of the affairs of the concern

is being prepared, and that a meeting of creditors will be

called at an early day to consider the affairs of the com-

pany.

SEASIDE ATTRACTION.

The traction upon the cable of the pulleys from which the

motor car is suspended is at all times effective, from one

end of the cable to the other, and the motion is steady and

even, although in going up the steeper inclines, as the car

approaches either end, the motion is slower. The motor

car itself, however, was used to carry out the five tons of

counterweight used on the suspended platform, the car

traveling to the very apex of the shears, and the platform

being 30 feet beyond the shears, at the point where the

weight was deposited. In the regular trips of the trolley

the boat is carried at a height which will just escape touch-

ing the tops of the breakers, for a high roller might other-

wise prove uncomfortable- to the passengers, and a pause of

a few minutes is made at the outer terminus, to give the oc-

cupants of the boat a view of the sea and shore from their

vantage point. The engraving is reproduced from the

Scientific Americaji.

A bitter feeling has been engendered in the town of Har-
vey—a Chicago suburb^—by the agitation of the liquor

question. The electric light plant belongs to the Harvey
Land association and is located at West Harvey, about a
mile and a half from the city of Harvey proper. During
the forenoon of August 6th the chief engineer was notified

that it would be well to keep a close watch on the engine

room. This was done and before it was time to start the

engine that furnishes the power for the dynamos an investi-

gation was made. Quantities of emery were found in the

bearings of the machinery sufficient to have rendered the

apparatus useless in a very short time. In each journal of

the incandescent dynamo and. the engine a thimbleful of the

emery had been placed and a like quantity was found in the

oil cups of the arc light dynamo. The miscreants were nor
apprehended.
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After prolonged silence on the subject of its plans, in-

fortiiation comes from Boston to the effect that the Stand-

ard Telephone company has started work upon its system-.

The first lines to be built will be from New York to Wash-

ington and New York to Chicago. No securities have yet

been issued, it is announced. The New England representa-

tive of the company says the people behind it understand

what a tremendous undertaking they have on their hands,

but there is capital enough behind it to make the chances

of success good. The appearance of this company in the

field at this critical point will no doubt tend to encour-

age other enterprises. Such a powerful organization as

the Standard company is. represented to be should con-

tribute largely to the defense of ami- Bell companies,

against which test cases have been or will be commenced.

No better time could be selected for showing the power and

willingness of this company to fight the old concern.

Any large city desiring the services of a reformer may
secure one with several years' experience by applying to

Mayor Pingree of Detroit. While in New York last week

this eminent reformer bewailed and bemoaned the fate that

placed him in the comparatively obscure and inconsequen-

tial office of mayor of Detroit when there was such a field

for his peculiar ability in New York. His greatest ambi-

tion seems to be to cripple public enterprises Hke street rail-

way and lighting companies, corporations representing mil-

lions of invested capital and engaged in work from which

the people at large receive numerous advantages. He is

willing to enlist in the cause of reform wherever he can gain

the most notoriety. He will not be satisfied with such pub-

lic notice as Mayor Strong has been contented with. The
latter's afternoon-teas at the city hall caused a little flurry

iw society and in politics, but Mayor Pingree's innovations

would be most pronounced sensations. Here is a chance

for Philadelphia and St. Louis. If Mayor Pingree's capac-

AVESTERN ELECTRICIAN.

ity equaled his assurance, he might arouse either of these

citie.s, but It is scarcely to be hoped that such ambition is

even his.

MlL^VAUKEE can be relied upon pericfdically to furnish

an interesting story of controversy over some public enter-

prise. The good" people of that town are constantly en-

gaged in the task of starting new enterprises or endeavoring

to restrict the powers and privileges of some existing cor-

poration that may have incurred their displeasure. It will

not surprise anyone to learn that the street railway problem

is again occupying consideiable prominence in the public

mind. This time "Larry" McGann is the cause of all the

turmoil and confusion. The ex-congressman seems to have

temporarily shifted the scene of his operations from Chi-

cago to Milwaukee, and the local street railway company, or

rather what is left of it, is threatened with a formidable

rival. Herr Payne will find in "Larry" McGann a foeman

worthy of his steel. At the present time the newcomer is

immensely popular. He has promised to introduce reduced

fares, a comprehensive transfer system, and many other "re-

forms," improvements and advantages which the people of

Milwaukee have been clamoring for but which the old com-

pany persistently refused to grant. It is not tu be inferred

that all the advantage is on the side of the new company.

The knowledge possessed by Receiver Payne must not be

passed over lightly, nor is his influence with the city govern-

ment to be disregarded. There is no man in the West who

has got so much for comparatively nothing as the Milwau-

kee colonel, and there is no evidence that his powers of at-

traction have in any way diminished.

An interesting inquiry is now being conducted in the cities

of New York by a legislative committee which is endeavor-

ing to ascertain the cost of building and operating street

railways. The committee has already completed its labors

in Brooklyn and is nowlooking into the affairs of the Buffalo

company. The movement was started by Alfred R. Conk-

ling of New York, and the bill provided for elections in

which the cities-of the state were to determine whether or

not they, as municipal bodies, would purchase and manage

the street railway lines operated within their boundaries.

It was also decided that a committee should be appointed to

inquire into the reasonable value of the street railroads, the

cost of operation and other matters by which voters might

mould their opinions in the corning elections. The Assem-

bly passed the measure, but it was not received with favor in

the Senate. The committee of the Assembly, however, is

going ahead with the examination. The state association

of street railway companies is watching the investigation and

it is not at all probable that the members will suffer from

the movement, as the organization has considerable influ-

ence throughout the state. There is, as a matter of fact, no

demand for the enactment and enforcement of such a law,

and the reason for the solicitude of the legislators must be

looked for elsewhere. It is possible that a junketing trip

was all that the committee desired, or an opportunity to se-

cure information that might be turned into political capi-

tal. Of course, in these days of reform it would not do

to suggest that the entire scheme looked like a plan to sand-

bag the street railway companies of the state, but if it were

not for the reform fad the idea might be entertained.

Real estate men in New York voice the public mind

when they demand rapid transit for the outlying districts.

They call attention to the fact that each year the demand

for dwellings renting for a moderate sum increases and be-

comes more imperative, and each year also, with the gradual

enhancement of real estate values in the accessible portions

of the city, it is harder to satisfy the demand. A leading

metropolitan iournal says that applications for houses are

reaching agents very much earlier than uf;ual this season, and

many dwellings have already been taken from October.

Complaints are heard that while there is no lack of costly

residences to lease, comparatively few small dwellings in de-

sirable locations are to rent, and there promises to be a

dearth in this latter class before th^ return of families to the

city becomes general. It is pointed out by real estate men

that the requirements of persons of small income who do

not care to Uve in apartment houses can only be met by the

speedy construction of the rapid transit road, which would

make the large and beautiful section of the city comprised in

the northern end of the island available for improvement.

The lack of adequate faciUties for quickly reaching that portion

of the city is yearly driving from NewYork many persons who,

though desiring to live there, cannot secure satisfactory ac-

commodations. As an additional reason for prompt action

on the part ofthe rapid transit commissioners, the fact is cited

that the yearly loss in taxes to the municipality through the

impossibility of properly developing the district without

rapid transit is very great. In New York there is increas-

ing demand every day that the rapid transit commission

make extraordinary efforts to begifi at once the actual work
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of the road's construction. It has already been delayed too

long.

It is a pleasure to commend to the attention of our

readers the carefully prepared and wgll written paper by

Franklin L. Pope on the "Reconstruction of a Small Cen-

tral Station Plant," \\hich Is presented in another part of

this issue. The subject itself is worthy of the attention of

all central station men, and as it is handled in Mr. Pope's

excellent style it is worthy of special commendation. We
fear that too little attention is given to the manner of pre-

senting facts and figures by many writers on eleclirical and

mechanical subjects. Many contributors to the current litera-

ture of these subjects do not attach enough importance to

the value of clothing their ideas in good English and pre-

senting them in an attractive style. Statistics important

of themselves maybe very dry and uninviting, or-they maybe
interesting and attractive, according to the manner in which

they are presented to the attention of the reader. No doubt

much valuable information is passed over without consid-

eration because of the manner i.i which it is served to the

public. Those who engage in experimental work and in-

vestigations of general interest would do well to bear this

in mind when presenting the results of their observation

and recording their achievements.

Mr. Pope's excellent paper, which was prepared for the

general meeting of the American Institute of Electrical

Engineers at Niagara Ealls, gives an account of his work

in connection with the reconstruction of a central station

established at Great Barrington, Mass., in 1S8S. His ex-

perience will prove valuable to others who may be called

upon to undertake similar work, and his suggestions are

worthy of consideraU3n. He advises the use of incan-

descent lamps in medium-3"z;d town; and cities wheie

there are shaded streets, and he expresses a preference

for 24 and 32 candle power lamps in such cases. The use

of larger transformers is also commended and careful at-

tention to the insulation of line wires is urged. Other

points of construction and maintenance are considered and

the importance of close attention to minor details of man-

agement impressed upon those in charge of central sta-

tions. Altogether the paper is replete with practical sug^

gestions and should be carefully read by those engaged in

operating as well as constructing central station plants.

Activity among inventors does not necessarily imply

corresponding activity in trade, but one generally accom-

panies the other. The records of the Patent Office show

that in prosperous times the inventive genius of the country

is busily engaged in devising new or improved method?,

little refinements in the arts, and lab^r-sa^ing devices that

are \\eIcomed in the trades. It is therefore wilh no little

satisfaction that we direct attention to the steady increase

that has been noticeable of late In the number of patents

issued each week for electrical inventions, as shown by the

illustrated patent record of this journal. It requires only a

glance to satisfy anyone familiar with the electrical business

of the country that the devices upon which patents are now
being issued, and those of comparatively recent date, rank

higher in importance as a rule than those which preceded

them for a year or more. While there have been no such

electrical inventions of recent date as the telegraph, the tele-

phone, the arc lamp or the incandescent light to startle the

world, yet there have been many remarkable discoveries and

improvements by later -day investigators. For instance, it

is a question whether the original invention of the tele-

phone or the development of the intricate details of the

system that have made possible its universal commercial

application is the more wonderful. There can be no ques-

tion that the telephone of to-day, as the general public calls

the comprehensive system of the transmission of speech, is

as wonderful as was the first instrument which was given

to the commercial world. Human ingenuity has been

taxed to its utmost to bring thi^ art to the existing high state

of perfection, yet at the present time improvements are con-

- stantly being made, and with the promise of the opening of

this field the interest in telephony has increased a hundred

fold. The patent record this week and for many weeks

past gives evidence of this. A corresponding improvement

is shown in other lines, too—railway development, especially

of the underground conduit type, power transmission,

dynamo-electric machinery, transformers, measuring instru-

ments—in a word, everything tending to improvement in

station equipment for light, power and railway work is re-

ceiving attention. None of the important branches is

being neglected, although of course preference is shown for

such as give promise of immediate return. It is encourag-

ing and gratifying to note this awakening of interest, and it

may be taken as unmistakable evidence of the return of

good times in the electrical business and allied interests.

To our friends, one and all, we say; Be of good cheer; the

days of trials and adversity are numbered; an era of pros*-

perily is upon us.
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Prof. George D. Shepardson.

Among the men who have gained distmction as instruc-

turs in electrical engineering, few have made such rapid ad-

vancement as Prof. George D. Shepardson of the Univcr-

silv of Minnesota. Xot content with confining his efforts

to the special work in hand at Minneapolis, he has contrib-

uted largely to bringing the necessity of technical training

to the attention ofmen intending to follow engineering as a

profession. That he has had experience sufficient to qualify

him for passing an opinion upon this subject is shown by the

sketch of his life which appears in the current Vtrar Book of

the Society ofEngineers of the University of Minnesota,

contributed by Prof. W. R. Hoag.

Prof. Shepardson was born at Cheviot, Ohio, in 1864.

He is of the seventh generation from Daniel Shepardson,

who came to Salem, Mass., in 1630. His mother, Eliza

Smart Shepardson, is a descendant from John Smart, who

came to Massachusetts in 1635 from Norfolk, England. Both

parents are now living at Granville, Ohio, where for 20

years they were at the head of the Young Ladies' Institute,

which by their endowment still flourishes as the Shepardson

College for Women. The value of these educational sur-

roundings in the formation of early tastes and habits is proved

not only by the position which the subject of the sketch now

occupies in his chosen profession as well as among his fellow

men, but by the eminence already gained by brothers in busi-

ness and professions, and by the social distinction enjoyed

by sisters. While a mere lad Prof. Shepardson displayed a

fondness for mechanics and machinery—prime essentials in

his later chosen profession. As a school-boy much of his

spare time was passed at asmall machine shop near his home

watching and frequently assisting the proprietor with va-

rious kinds of work, for which his quick perception and

ready hand so well fitted him. Here his vacations were

spent learning to handle batteries for electro-plating and in

making a small dynamo, whose successful working did much

to direct his thoughts and energies to electrical studies.

While pursuing his regular college work at Uenison Uni-

versity in the classical course he continued his interest in

scientific work. In addition to his regular studies, he acted

as engineer in charge of the Siemens series dynamo, sup-

plying light for the physical laboratory. His first practical

experience m running arc Hght dynamos was here obtained.

The construction of an electric motor during his spare time,

using pieces of lamp burners, clock frames, stove bolts, etc.,

shows thedecidedinclinationofhismind to electrical studies.

Upon graduation from Denison in 1SS5, Mr. Shepardson

had fully decided to prepare himself for some scientific spe-

cialty and to that end devoted the following year to physics,

chemistry and mineralogy. Then followed a year's teaching

in these branches at Granville, Ohio. Another year's work

with the Edison Illuminating company of Boston, as motor

inspector, then as night dynamo operator, furnished a valu-

able experience and revealed to the ambitious mind the vast

field just opening in electricity. Appreciating this, and

what was still more important, that to become a master in

this work required a thorough knowledge in theoretical and

experimental electricity, Mr. Shepardson spent the next two

years at Cornell, graduating in 1S89 with honor as electrical

engineer. A summer spent as electrical expert with the

Akron Electrical company, designing and constructing dyna-

mos, permitted him to carry out some of his own ideas with

flattering success. He also demon.^trated the fallacy of their

premises to another company proposing to revolutionize the

ordinary methods by obtaining electrical energy directly

from coal. Thesis work along the latter line had fitted him

to CTive an opinion of high professional value, though very

disappointing to the stockholders.

The unpleasantness and severe nervous strain attending

such commercial ventures, as well as a call to an instructor-

ship in physics at Cornell at this point, led Mr. Shepard-

son seriously to consider adopting teachmg as his profession.

His early experience as an instructor, as well as the un-

usually long and successful record of both father and mother

as e'ducators, led him to believe that, though commercial

practice offered great pecuniary advantage, it was his duty

to devote-his life to training others. Acting on this con-

viction, he remained at Cornell a year, when he received

the ca.l from the University of Minnesota to the professor-

ship in electrical engineering.

In the autumn of 1892 Professor Shepardson married

Miss Harriet B. King, daughter of A. King of King's

Mills, Ohio.

Prof. Shepardson is a member of the American Institute

of Electrical Engineers, the Society for the Promotion of

Engineering Education, and the American Association for

the Advancement of Science. Perhaps in no department

of his work has Prof. Shepardson made more valuable con-

tributions than to the current hteralure of his profession

through his numerous writings. These have appeared in

many American electrical and scientific publications and

in several foreign reviews.

Opposition to Overhead Wires in Evans-
ton, III.

Citizens of Evanston, Chicago's favorite suburb, are cir-

culating a petition praying that the City Council order all

telephone and electric light wires be placed underground.

The petition claims that the overhead uires have already

caused much injury to private property in disfiguring streets

and mutilating and killing trees. 'Tt has been for some time,"

the petition reads, "a matter of common knowledge and in-

dignant complaint by citizens that in erecting poles and

stringing wires the employes of the Evanston Electric Illu-

minating company and the Chicago Telephone company

have shown entire disregard for trees that happened to

stand in the way, and have by their reckless work inflicted

great damage.'- Many instances are cited of where the

electric light wires have burned and injured valuable trees,

and wliere branches have been cut off and trees chopped

down

,

The offenses of the telephone company have been particu-

larly aggravating in the eyes of the petitioners. *'It has

planted its poles in our finest streets and strung its wires in

greatbunches so close above the tops of young treesthat they

form an impenetrable roof over them and effectually prevent

future growth. When trees have been in the way the

operators have not hesitated to trim and prune them to suit

their convenience. In one case where a*fine row of trees

along one side of a block was too high to suit them, they de-

liberately cut off the tops through the whole extent of the
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block and they placed a thick mass of wires above the muti-

lated remans." Under present ordinances the companies

using such wires cannot be required to bury them until

1S97.

Electric Power for a Great Canal Lock.

The gates and gate valves of the great lock in the new

Canadian canal at Sault Ste. Marie, connecting Lakes Su-

perior and Huron, are operated by electric power. The

lock is built ot masonry, is 900 feet long, 60 feet wide, and

has a depth of water of over 20 feet. General Electric ap-

paratus is used, and the power generators and lighting dy-

namos are driven by turbines. The reasons which led to

the adoption of electric power on the Canadian lock are

stated by J. B. Spence, chief draftsman of the Department

of Railways and Canals, in the Canadian Elcctnal iVcws as

follows:

As regards economy, I think the difference between elec-

tric and hydraulic power will be very trifling, and here th&

point of economy was not taken into consideration. One
of the main objects of using electricity was to overcome

the great trouble caused by frost when hydraulic machinery

is used. During the closing weeks of navigation the cold

is so great that oil has to be used in the hydraulic engines

placed on the lock walls, and even then the cold causes the

oil to thicken and makes the action of the engines slow and

tedious. Of course, frost would not have interfered with

hydraulic valve engines placed at the bottom of the lock,

but in this case eight engines would have been required,

while only four screw power machines are needed with the

machinery as designed. These considerations seemed to

make it advisable to use electric power throughout, and I

have every reason to think that everything will operate suc-

cessfully when we open for navigation.

Prof. Forbes Pays His Respects to Lord
Kelvin.

Prof. George Forbes is kept busy these days in extending

his congratidations to the public and the Niagara Power
company over the fact that his eminent engineering ability

was made use ol in the much-discussed plant. In this pleas-

ing employment he finds it necessary to administer a mild

rebuke to Lord Kelvin, as will be seen by the following in-

teresting correspondence in the 7'iwrs of London:

Sir: Your New York correspondent lately announced the
successful commercial delivery of electric current from the
great 50,000 horse power generating station at Niagara Falls
to the first consumers, who use it' for making aluminum. I

have also received reports of the thorough success of the
practical working, and it will be interesting to many of
your readers to know wherein the novelty of the work con-
sists, and the value of the results to the whole world.
When I designed the 5,000 horse power dynamos, the

largest in existence were of 1,500 horse power. The trans-
formers which we employ, as well as other machinery, are
also of far greater magnitude than any previously made, and
this is part of the reason why the cost of these works is far

below what any other engineer has been able to approach.
There was nothing experimental in going to these large
sizes; the nearest approach to experimental work was when
I settled upon the machines for converting alternating into

continuous current for the aluminum works, and these have
now justified my choice. Such machines on a small scale

were shown by Schuckcrt at the Frankfort Exhibition of
1891; but I took upon myself a great responsibi ity when
making the first commercial use of them on so great a scale
— four machines, each of 150 volts and 2,000 amperes. I

selected as manufacturers the General Electric company ot

America, and they deserve the greatest credit for the result.

This company has also made some novel and excellent ma-
chinery, which enables us to supply electrical energy at

variable pressure to the i,ooo horse power electric furnaces
of the Carborundum company. I will not refer to matters
which I had to arrange for, but which are not yet com-
pleted. These include transmission of electrical energy to
Euffalo, and its distribution; also the machinery for adapting
the current for arc lights, for incandescent lights, lor elec-

tric tramways, and for factories and mills. I mention these

only to show the variety of requirements which had to be
met, with strict attention to cost. Any customer may now
ask either for continuous or alternating current at any fixed

electrical pressure, or even at a variable pressure. My
solution of the prublem lay in (i) the selection of alternating

currents, and (2) the reduction of speed of alternations as

low as was possible, and (3) additional safety was insured

by my refusal to allow live circuits to be suddenly opened or

closed. If this last policy be not continued, the directors

will have themselves to blame for trouble which must arise.

At the time when I decided upon alternating currents

(which had not then been practically used for power pur-
poses), many predicted failure, and some {including my
friend Lord Kelvin) have continued to do so. Again,
when I adopted low frequency, it was so generally con-

demned that I claim some foresight in having recognized

its merits. I predicted low cost, high efficiency and in-

creased safety as the results of low frequency, and in

practice I have been altogether confirmed. The price

chaiged (with handsome profit) is half a farthing per

Board of Trade unit, for which English companies (under
more difficult conditions, it is true) are charging about 6d.,

and from the time of the inception of this gigantic and
novel plant until its commercial working at the present time
there has not been a single hitch or mistake to correct.

The Niagara company make a greater profit by not going
to great distances, as it costs them less to supply it near at

hand. There is no difl'iculty or experiment in going to

great distances; it is merely a question of expense and of

the value of power at the place to which it is transmitted.

There are plenty of places in the worll where it will pay
well to carry electrical energy 400 or 5CO miles. I have no
hesitation in saying that the low cost and perfect success,

practically and commercially, of the Niagara works, opens
a new era in the world's industria"! evolution.

Your obedient servant,

George Forbes.
Athena-um Club, July 15th.

Lord Kelvin answers that:

This is not correct so far as the inclusion of my name is

Concerned. It is true that I advised the directors not to

adopt the method of alternate currents; and the correctness

of my advice is now illustrated by the fact that in the first

practical use of the power it has been necessary to transform

from alternate current to continuous current, for the elec-

trolytic smelting of aluminum.
In giving my advice to the directors, I told ihem that

they would certainly succeed with alternate current, but

much better with continuous current.

Your obedient servant,

Kelvin.
Aix-les-Bains, July 2Si.h.

It is proposed to build a belt hne of electric railway about

St. Augustine, Fla. The capitahsts interested propose to

light the whole line of the road at their own expense.

Prof. Forbes to this replies as follows:

Sir : If Lord Kelvin were at home, with bis documents
to refer to, he would not have written the letter published

in the Tunes to-day. On looking through his press copy-
book he will nowhere find that he "told them" (the Ni-
agara directors) "that they could certainly succeed with al-

ternate current." On the contrary he will find copy of a
cablegram, in the summer of 1S92, to these directors, de-

claring my policy of using alternating currents to be a fatal

mistake or a disastrous mistake. He will also find the

same view supported in a lengthy letter which he wrote at

the same date. He will also find that in his letter of No-
vember, iSg4, he referred to this attempt to save them
from disaster. Besides these specific occasions on which he
volunteered this advice, he took further action in the same
direction at various times. This was embarrassing to the

officers of the company, and they did not disregard the ad-
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advice of an authority so eminent without finding sound

reasons to justKy their conduct, which I need not menlion

here.

As to Lord Kelvin's suggestion, in the letter published

to-day. that it would have been better to distribute to all

customers the current required by the Aluminum company

(150 volt continuous current) I can at present only state

that it is impracticable and ask "How about the no volts

required for incandescent lighting, the 500 volts required

for tramways, tlie 2,000 volts for arc lights, the 10,000

volts required for transmission to Buffalo, the alternat-

ing current required by the carborundum electric fur-

naces, and so forth?" Nearly everyone will now admit

that the alternating current alone solves the problem

well and economically.

Your obedient servant,

George Forbes.

34 Great George street, Westminster, S. W., July 30th.

Electric Street Lighting.'

Bv George Cutter.

In considering a question like that of lighting streets,

alleys and public squares, we should first define the results

to be produced by the lighting system. The time has gone

by when the whole object ot our enterprising cities and

towns in electric street lighting was to produce a sensation

in the way of brilliant effecis. This sentiment was all right

a few years ago and was characteristic of American push
and enterprise, but to day the question is not one of show,

but of the best illumination. After defining what we mean
by best illumination we can then study each system to see

how nearly it accomplishes the theoretical results and at the

same time presents the fewest practical objections.

It appears to me quite simple to define the theoretically

perfect lighting, but it is not so easy to decide which system

gives results nearest to the theoretical, as local conditions

affect this question more or less. A general uniform illumi-

nation of mild intensity, such as that of a dark, cloudy day
or possibly that of a clear night with a full moon, is the

theoretical condition to be produced by artificial lighting.

This is especially the case after bedtime.

There is an illumination better than either of these two
for our study lo reproduce artifically, and that is a clear

night in winter in extreme northern latitudes. That is,

the midnight light of the land a little south of the midnight
sun. When we can produce this genera! uniform illumina-

tion of mild intensity, most desirable in a town gone to

sleep, we will then have the best night illumination, and
the rivalry which has led to the use of brilliant effects with
really poor practical illumination will be replaced by at-

tempts to produce the best approach to this theoretical

condition, and the glare which blinds a man for half a
block with accompanying inability to see for the next half

block will become obsolete.

But this mild illumination, while it may be best for the
outlying or residence districts during all hours of the night,

is not sufficient for the business center during the earlier

hours of the evening. So for proper results we must pro-
duce a brilliant illumination of this business center until

bedtime, and for the sake of economy, we must then
change the down-town illumination to the same mild in-

tensity that serves for the residence districts earlier in the
evening.

We, in America, are not accustomed to figuring on any
definite illumination as expre-sed in candle power, but can
easily estimate that illumination of a dark, cloudy day or of
a moonlight night, which we want to reproduce as nearly as
possible. There is one important factor in street lighting

which"might modify our practice in regard to the best gen-
eral illumination. It is the police duiyot the light in pre-
venting crime and in facilitating the capture of criminals.

But even for this duty a uniform illumination of mild in-

tensity is likely to prove best, because the eye which is

adjusted to a bright light cannot distinguish objects in a dull

light. So the thief or burglar would work with safety in a
dark corner, when a few bright spots are used as the light-

ing system, whereas, the same corner with the same intensity

of light would be a risky place to work in wlien the street
lighting system gave a general illumination of mild intensity
which would be free of the bad effects of great contrasts of
light and shade.

For the same reason daik alleys should be avoided, even
at the sacrifice of a uniform arrangement of our lights.

There are various points to be considered when we come
to the practical side of the question and try to determine
what system will give the best approach to the theoretical
results with the fewest practical objections. Among these
points I might mention a few of the most important: First,

we should consider the means of distribution to produce the
nearest to our theoretical conditions, that is, we should aim
to procure a uniformity of light, even of mild intensity, in
preference to a few extra bright spots with intervening dark
spots. Briefly stated another way, it is to avoid great con-
trasts of illumination. An exception can be made, as be-
fore indicated, for the business section before bedtime,
a brilliant illumination of this section in the early part of
the night changing to correspond with the rest of the city
for the rest of the night. Second, reliability of service of
the lighting system, since it loses its effectiveness either as
a pathfinder or as a safeguard unless it is perfectly reliable.

Third, steadiness of illumination is another point closely
connected in importance to the one just mentioned, and in

the same line of thought, viz., that of avoiding contrasts in

illumination either indifferent localities or at different times.

Determining the last two points, brings us to the fourth,
necessary skill of all labor and ease of procuring the same,
the employment of home talent to the greatest extent pos-
sible being usually advisable. If the installation and oper-
ation of the plant requires special skill, then absence
skill might cause bad service or even total cessa-
tion of light. Many a street lighting system has
fallen short merely by disregarding this point. Then
there is a durability of the apparatus, together with

I. Abstract of paper read at the convention of the Northwestern
Electrical association, Chicago, July iS, 1895.

ease and economy of replacing used up parts. In consider-
ing this we must look out for both the probability of per-
manency of the supply of duplicate parts, and the amount
of attention to keep all in good working shape. Alter
careful judging of the closely related points thus far enu-
merated, we can well give attention to the sixth, which ts effi-

ciency of conversion from coal pile to light. My only
comment on this point is that I place it second in import-
ance to that of general uniform illumination, as high
efficiency can well be set aside for the other more de-
sirable feature of uniformity. Consideration of this point
of efliciency lead to the seventh, total operating expenses,
the importance of which depends alm.st entirely upon
local conditions, as also the eighth point, cost of necessary
plant for producing the light. This leads to the ninth,
appearance of fixtures on streets and squares, and on this

point more attention should be given than is the usual
practice. It is not right to have line wires hanging
loosely about our streets, the, lights arranged along a
straight street in a zigzag fashion and a general appear-
ance of carelessness throughout the whole work. It costs
but little extra attention and practically no extra expense
to have the lights in a line, the wires straight, fixtures
level or plumb as the case may demand. We have means
at hand for the installing of arc or incandescent street
lights so as to present an attractive appearance. The re-

pair account in a trim and neat plant is always less than
in a neglected one. All the help and all the citizens re-

spect the fixtures in proportion to their appearance.
What is more, a large share of the opposition to over-
head wiring would never have been raised if it had not
been for the bungling work which is so common.

• Discussion.

John Schuette: I agree with the writer in most
things except that he says he would advise in the early
evening in the busine^is portion to have arc lights. Now
I must tell you a little history in Manitowoc. They say in

the early evening, "in the business portion, they do not
want any light at all; and there is good reason for it, too,
because the houses and stores are lit, so that practically it

would not be of any benefit. We have nothing but incan-
descent lights of r6 candle power. And, practically, the
incandescent system of street lighting is the best. I admit
if you want to make a display of luxury, you want to have
arc lights. But I can hing out ten incandescetit lights for
the price of one arc light. I was requested to show the
board of aldermen an arc light. Some people said our
lights did not compare at all with our neighboring city of
Sheboygan, They didn't know the difference between an
arc and an incandescent light. I told them a 2,000 candle
power light would cost ten times more than ours. It took
a long tmie to explain the difference. But I say now that

16 candle power incandescent lights, when close enough to-

gether, make the best illumination you can have for a
street. When you hang an arc light on the corner of a
block about 325 feet long, it looks very nice toward the
light;' but you cannot see at all the other way; it blinds

you. In the city of Manitowoc we have a population of
about 9,000 to 10,000, and we have about 175 16 candle
power lamps. We were having our little spats and
wrangles with the council, and I gave ihem a little honey,
as they say, which is belter than vinegar. They said
there were no lamps hanging across the streets. I said.

Keep them as they are now. One of the aldermen said

that in the town of Berlin they had arms in the street

14 feet. We took the committee down to Berlin, and
when we came to the suburbs we saw all those little arms
about a foot and a half long. Then they thought that it

was up at Ripon instead of Berlin, about six or seven miles.

So we took our baggage and went to the train, but before
we got to the train I saw the man owning the plant and
he said they had 21 arc lights. The alderman per-
sisted that these long arms were used in a city in the state,

and he wanted to go to Beaver Dam. The station man
telegraphed to Beaver Dam and asked what kind of a light

they had and how long arms they had. The reply was
that they were nine feet. We took the train and went up to

Beaver Dam, and we found them about a foot long.

W. H, Thorp: There are places where the light is sus-

pended over the streets. At Kaukauna the lights are sus-

pended over the street on wires. I don't know of any
place in the state where they have got those mast arms that

Mr. Schuette wen: in search of. In most of the places

where incandescent lighting is used the lights are on
brackets, either on the pole that the line wires are stretched

on or on separate poles. That is the way Bea\'er Dam is

lighted. We have about 4,000 inhabitants, and have nearly
as many lights as Mr. Schuette. Our streets .are well

lighted without arc lights. It would be difiicult te

light our streets with arc lights because of the dense shade
all over the city except on the business streets.

Mr. Schuette; I notice that you had arms on the side-

walk instead of on the street.

Mr. Thorp: That is because the people travel more on
the sidewalk than on the street. There are no pitchholes

to get intoand the horses don't need the light.

The Chairman: I judge we are coming to incandescent

lights for streets, from what Mr. Cutter said.

Mr. Cutter: I did not say so. I am not sure but we
are going to have an arc lamp of low candle power and
high efficiency. I don't know but we are going to know
how to paint our buildings with luminous paint, or some
such thing. I simply outline what appeared to me to be the

best illumination and that, the more we think it over, means
general illumination of mild intensity. I still think the

other point that I raised is an important one, in spite of the

criticism of Mr. Schuette, whose practical experience I re-

spect. That is, to make in the business sections, which in

most of our towns is relatively small, a brilliant illumination

during business hours. Get our people there, have them
flock there and drift back and forth and patronize the

stores and peanut stands and whatever else is there, and
have all the entertainment possible during two or

three hours of the evening in an illumination equal, per-

haps superior, to bright sunhght. I would not keep that

up" alt night because there is no necessity for it. The
more we think it over the more we realize it is not good

practice from a police duty standpoint, and that standard is
an important one. Mr. Schuette well raises the question

—

we look at an arc light for a few minutes and for a few
minutes more we cannot see anything. And of course if

any of us are going to do evil in a town, we make use
of that factor. I think that a mild general illumination is of
considerable importance and certainly will be more and more
considered, because the towns cannot bankrupt themselves
to have this brilliant illumination all night. And further-
more, we are sacrificing the best total results by keeping
it up. We might as well have it so that one trimming
will do for two nights, that one expense will do for twc
nights on the arc lights, and put ia so many more points-
.of illumination of milder intensity. The more points we
have, the more general the illumination will be.

J. H. Harding: I would hke to ask Mr. Cutter how
long he thinks he could satisfy customers, the citizens in
outlying districts. We put an arc hght in the business dis-
trict, and the man in the outlying district wants as good
light as the rich man that lives down town.
Mr. Cutter: Of course all the members of this asso-

ciation will appreciate that this question of street lighting
is one I am giving my attention to, and I do not hesitate
lo tell you that I have not touched upon the most interest-
ing problems, because I cannot do it without describing my
own outfit, and I do not want to do it before the associa-
tion. I am not here to advertise my stock. As I said
in my paper, it was a great hing for ihe American people
to put in brilliant illumination when we first had the street
lighting business, and the first town that used it in the
state was the most enterprising. That is what has made
the street lighting systems of America superior to the
world, pushing ahead and having the best to be had and
beating neighboring towns. Now we are going to beat
the neighboring town in the future by the production of
the best illumination instead of the greatest glare. I am
troubled to-day to .sell some incandescent lights for street
lighting purposes, because the light I recommend is a small
bulb and the customer says, "I want a big one. " The peo-
ple think if they have a globe that has double size, they
have double the illumination. That sentiment is gradually
dying out with the growth of information on the subject
of street lighting—the more we all strive to increase that in-
formation, so that our citizens will not look for a great bi""

globe of 16 candle power in prefenence to a small one of
25 candle power, the better. Our members, being more
conversant with these problems all over the country and
with the tendency of the times, should educate the people
in the towns that a general illumination for street lighting
in outlying residence sections is not inferior, but better than
bright illumination in the business section.

T. F. Grover: In our village of Wauwatosa we have
both incandescent and arc lights for street lighting. I have
found by consulting citizens that the incandescent lights are
more satisfactory than the arc. In fact a great many of the
citizens have made the remark that if an arc light were re-
moved and three or four incandescents put in its place there
would be a great deal more satisfacliop. And I find it the
same way myself. I think in the business portions a
brilliant illumination is all right, but out in the small vil-

lage, where they cannot have an arc light on every corner
and if they were on every corner the trees would hide
them, you can put in a couple ot incandescents and get
better light and give better satisfaction.

Mr. Cutter: T would like to answer Mr. Schuette's-
criticism about making fixtures 40 feet long. The
longest fixture I have made is seven feet Jrom the post.
That was at Elmhurst, and we put on a little filigree
work to make it ornamental,
Pliny Norcross: The town of Sterling, in this state,

I think was lighted by incandescent lights, but it after-
ward changed back to arc lights. The town of Broadhead
is lighted with incandescent fights. In Janesville the
people like the stronger light. \Ve would like to hear
from the gentleman from Madison.

C. Gunderson: We have arc lights in Madison and have
not tried the incandescent. We started with 55 and have
now run to 160 in about ii years.

T. Mercein: If we are to give credence to Mr. Cutter's
statement that his paper was written without preparation,
he is to be congratulated upon his very satisfactory devel-
opment of unconscious cerebration. Mr. Cutter's paper
deals with the theoretical ideal light of the future, not with
the comparatively crude and unsatisfactory light of to-day.
So that the interesting experience of Mr, Schuette in the
wilds of Berlin, Beaver Dam and other profane places in
Wisconsin was hardly in place.. I heartily congratulate
Mr. Cutter on his paper.

Mr. Norcross. In Boston the 1.200 candle power
lights have increased more rapidly than the 2,000 candle
power. That is a small watch dial. (Drawing his watch
from his pocket.) When I drive home from town, there is-

one light at least 1,000 feet away from my house, and I can
tell the time from that arc light the darkest night we have.
Now, I think in the wild woods where they want trees as
thick as they can be, and still want light, it is unreasonable.
The arc light does give the stronger hght,

Mr, H.\kding. While it may be true that you can see
the time of day from that arc light, in driving along the road
toward that light, if there happens to be any holes in the
road, can you see them ?

Mr. Norckoss. Vou are right about that.

Mr. Harding: I have been furnishing arc lamps for
our city for 10 or 1 1 years. While we -think our town
is pretty well lighted, at the same lime we realize that the
system is wrong. We have got to change the arrangement
of lights, which are two blocks apart, and overcome the
two extremes—the extreme bright light on one corner and
a dark spot at the other corner. A person driving aion-^

through the evening going toward the light, if not carefuU
will be liable to run into somebody before coming to the
corner. In passing a bright light, and going to the corner
where there is no light, you can see. It will only be a
short time when we have got to come to Mr. Cutter's sys-

tem of lighting.

Mr. Norcross: Do you think incandescent lightins*

will supersede arc lighting?
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Mr. Haruing: I do not know. It will unless we are
able to get a small candle power arc light. We have got to

change our present light to get more general lighting out of
the same candle power to give greater satisfaction.

L. L- Summers: I am not a member of the association,

bat I would like to say that in the incandescent lamp we
get a candle power for about three watts of energy, and in

an arc light we get two or three so-called effective candle
power per watt. The term 2,000 candle power simply
means that at one point we get that maximum intensity of
illumination. The question of illumination from a given
source is altogether dependent upon the surroundings. I

think it has been conclusively proven that the height that

lamps should be suspended is a serious question. We
know the tower system in this country has come and gone
simply because the lumination varies with the square of the
distance. There is a serious question as to thedispersing of
light which is being discussed, at least to some extent, in this

country, and very much more abroad; that is, using indi-

rectly the intensity of the arc light and reflecting it back as
diffused light, producing a superior light, and above all, one
that will not cast a shadow. At present I do not see any
field for the incandescent lamp in us present shape, because
the red and yellow rays of the incandescent lamp have not
sufficient penetiating power as compared with the lighter

rays of the arc light, together with the superior economy
of the latter.

Mr. Schuette: We have those lamps suspended, I

think, about SK feet, very low under the trees, over the
sidewalk. We have others in Manitowoc about 17 feet

high over the street. Of course we would get more light

on the sidewalks. The gentleman here made an objec-

tion, and said that the city should be divided better for
the benefit of the outlying districts. In our city each
ward can designate the lamps it wants and it pays for

the light. The small lamps are used in the outlying dis-

tricls where with the arc light they would never get any
light at all.

Mr. Thorp: Mr. Cutter said something about the po-
lice power in connection with these small lights. We have
had the light for nine years and I don't remember that

there has been a burglary committed in Beaver Dam, ex-

cept one, and that was in broad daylight, week before
last, the Fourth of July.

J. F. WiLEV: We have both kinds of electric lights.

Would it be better to put incandescent lamps all over
the city, or set up those posts again and burn gas? We
have taken them down. We have got 1,200 candle power
and 2,coo candle power arcs. They take their choice.

But I was thinking if we go out into the city and put
up incandescent lights, why not resurrect those old gas
posts. '

Mr. ScHtETTE. It would cost to light and extinguish
gas what it would cost for the whole electric light.

P. H. KoRSi": We had a rather queer experience in

Racine, About six years ago our ])lace was lighted with
2,000 candle power arc lights, and when the city got ready
to renew the contract, in order lo defeat the gas company
we pushed forward to 1,200 candle power arc light, and we
secured the contract and have been lighting the city for the
last five years with r,200 candle power arc lights. Before
that we had been accustomed lo 2,000 candle jjower. The
people were perfectly satisfied with the change, and we have
had no complaints whatever and we do not notice a great
deal of difference. The curious thing about it is, the first

year we secured the contract for 1,200 candle power lamps
we didn't have quite capacity enough of 1,200 candle power
machinery to take care of all our lights, and we run one
section of the city with 2,000 candle power light, although
the contract called for 1,200. We didn't say anything to

the people or council about it, as we thought it was an affair

of our own, and we gave them a 2,000 candle power light at

the contract price of a 1,200, and no one knew anything
about it. But the peculiar point about it is that nobody
noticed the difference. A person could go along the streets

where we had the 2,000 candle power lights, and leave that

district and go along under the 1,200 candle power lamps
next, and nobody noticed any change at all. 1 even
watched the lamps myself, and while I could tell the differ-

ence, it was not so great but what one would pass it over
unless he was looking out for it, and we are perfectly satis-

fied now with 1,200 candle power lamps instead of the 2,000.

Mr. Norcross: I would like to hear from Mr. Goltz.

I take the Daily Sentinel^ and I notice the people make
some complaint in Milwaukee that they are paying a large

price for light and don't get satisfactory results.

Mr. Goltz: The city of Milwaukee is lighted with
2,000 candle power arc lamps exclusively, and I think the

light is first-class, with the exception of the residence dis-

tricts, where the streets are largely covered with shade
trees and where the arc light is only to be seen at the cross-

ings and not in the middle of the block.

Mr. Cutter; If you will allow me to refer to my
paper, I do not think I compared arc lights with incandes-

cent lights. I did not mention arc lights and did not men
tion incandescent, and there are two reasons for it. In the

first place, I started out to try and define the theoretical re-

sults to be produced, then stating that we should consider

our different systems to see how near they came to it. And
in the next place I furnish both arc and incandescent light-

ing, and I do not want to hurt anybody's projects, or inter-

fere with notions that will rule for a considerable time to

come in spile of the best thought we can devote to the

question. Mr. Wiley askF, Why not go back to the gas

lightt" Of course the gas light is distributed in spots of

light of low intensity, with all its imperfections, its foulness,

globes, etc., that electric light men have been (.rating

about for twelve or fifteen ' years. It is simply the survival

of the fittest. The incandescent is a prettier and better

light than gas light, and for the same reason will be pre-

ferred. The idea that you are going to send men all over

town with matches and other paraphernalia for lighting the

gas, and run to each lamp every night is not to be consid-

ered. We want something better. There are other ad-

vantages of electric lighting over gas. I do not know what
the gentleman means by two or three candle power to the

watt. I do not know of any lamp that produces such an
efficiency. The average candle power of a 2,000 nominal
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candle power lamp is only about 400. With 450 watts,
rated at 450, some tests have been made with a nominal
2,000 candle power arc lamp, so that was then just one
watt per candle. Now for incandescent street lighting we
use 2>2 watts. Therefore the arc light has the advantage
and efficiency. I put the question of efficiency in my paper
intentionally second to that of producing the best theoret-
ical results.

Mr. Mercein: Mr. Norcross referred to the possible
dissatisfaction in the city of Milwaukee with its electric
lights. As the first manager of the ^lilwaukee Electric
Light company, I built the first lighting plant. I think
that the citizens of Milwaukee generally have not com-
plained of the electric light in that city. You must re-
member that the council there is now engaged in the throes
of debating as to the purchasing or constructing of its own
plant, which is sufficient cause for newspaper articles to de-
cry the present service in the city of Milwaukee. I might
say that I am not now and for four or five years have not
been connected with the plant. But I think it is not rieht
to say there is general dissatisfaction in Milwaukee with^its
electric lights. The present price is $112 per year for 2,000
candle power. The first contract I made was for five years
at $150 a year, which left a very fair margin of profit. The
city of Milwaukee alone, I think, in the state of Wisconsin,
has an underground system. Almost all of the business
district is underground, a problem with which I struggled
for many years. You can understand the great difficulty is

unreliability of light. With all these difficulties, with the
big prices, and with policemen keeping tab on each light
and taking off the price of a light which happened to be ex-

tinguished, when a bill went to the council, itisnotjusttosay
that there is general dissatisfaction in the city of Milwaukee.
They have now some 1,300 or 1,400 arc lights, and their

contract expires next January; and it is natural that news-
paper agitation should spring up on behalf of the people.
Mr. Norcross: \Ve had 90 lights and the council

erected 64 more in the streets. If there is a better
light, a more satisfactory light, I, among all others, would
be delighted to find it out now, before it is too late. Last
year I had great trouble in getting the citizens to allow the
poles to be put in. This year the invitation comes, Can't
you move the pole up to my corner?

F. A. CopELAND: I think it would be of use to this as-

sociation if the secretary would obtain, as far as he possibly
can, the number of incandescent and arc lights that are rep-

resented by the members of this association. He can very
easily get out a short letter which can be answered on the

same sheet, giving the number of lights and indicating about
the amount of capital that he has invested. Last year our
council was very anxious, and they were going to put in a
plant of their o\vn in about 15 minutes. There were
several parties that called upon the committee that was
appointed from the council, and gave it the benefit of fig-

ures for which they would put in a plant complete, ground,
machinery and all, with between 170 and 200 miles of wire
and 2,000 lamps for $25,000. There is no man in the

world who does not know better than that. We want to

know if the manufacturers of our lighting machinery can
afford to make such statements to municipal authorities.

Wejust want to throw out a little bit of warning. We have
no objection to anyone who has anything to sell, going to

anybody and trying to sell it. But they must not misrep-
resent it. It not only injures us in that way, but it con-

veys the idea to 99 per cent, of the average voters that

where we have laid out $100,000 we haven't laid out

$25,000. It is not only hurting their business, but is kill-

ing us, and is deceiving the public; and the quieker they

find it out the better, I think. And I want to give a lit-

tle bit of a warning to these men that follow up that kind
of a business, that the patronage of one little city with a

$25,000 plant is not worth quite as much as the patronage
of the light represented by this associaiion. And I move
that the secretary be instructed to send a circular letter to

each member of this association, with a proper place at the

bottom to answer as to the number of incandescent lights

and the number of arc lights and the capital invested by
the corporation, or whatever he sees fit to put in, and have
it ready to report on at our annual meeting.

[The motion was seconded and carried.]

Electric Elevators.

The electric elevator is rapidly coming into general use.

At first central station managers were rather dubious of the

effect upon their lighting circuits of the sudden and heavy

demands for starting currents for the elevator motors, but

they have found that this service forms a safe and desirable

addition to their business. Probably thirty or forty electric

elevators have been installed in Chicago within the last

year, and the business is also growing rapidly in the large

eastern cities. The Sprague Electric Elevator company of

New York is taking an intelligent and active part in this

development. It now employs about 225 men and is work-

ing day and night, with a large amount of work in hand

and more in sight. It is rumored that a local construction

company is about to be organized in Chicago to exploit the

Sprague elevator, but definite information on this point

is not available. At any rate, the electric elevator, with

its economy, compactness and convenience of operation

has come to stay, and elevator men generally will do well

to note the fact.

New Orleans Investigation.

According to the press dispatches from New Orleans, J.

H. Lafaye, foreman of the grand jury which f-tund nine

indictments against Maurice Plart, while investigating the

sale of the street railroad franchises, says that the investi-

gation showed the payment of between $60,000 and $70,000

as bribes to 19 members of the City Council, which con-
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sists altogether of 30 members. The grand jury hoped to
get definite evidence against those who are alleged to have
accepted bribes, but later abandoned the hope.

Twenty-fifth Anniversary of the Ameri-
can Electrical Works.

The social event of the electrical fraternity in the East
was the observance of the twenty-fifth anniversary of the
founding of the business of the American Electrical Works
of Providence, R. I., on Saturday, August 17th, when
President Eugene F. Phillips extended that liberal hospi-
tality for which he is so widely known at a reception held
at Haute Rieve Union Club Country House, a beautiful
suburb of Providence. This was also the occasion of the

seventeenth annual Rhode Island clam dinner which the
American Electrical Works have given. Fairer skies could
not have been desired, and the visitors from far and near
began arriving upon the early trains at Providence. Here
they were met by the reception committee and taken upon
special cars to Haute Rieve, where, after being registered,

they were presented badges. Numerous games were pro-

vided for the guests and much jolly sport was witnessed at

the target pulling machine and electric testing apparatus.

Base ball and foot ball games also entertained those present.

Fine music was provided by the Providence orchestra. At
12 o'clock the invitation for lunch was extended, after

which a photograph was taken of all the invited guests.

It seemed a short while before the gong rang for dinner,

but those who heard it were pleased, for they were a hungry
crowd, and they endeavored to encourage the clam industry

in Rhode Island. After partaking of an elaborate menu, for

which 250 covers were laid, the visitors were called to order

by President Phillips, and in a most happy speech he wel-

comed them and extended the greetings of the American
Electrical Works. lie referred in a feeling manner to

many who had been present at former gatherings and who
had now joined the great majority. His health was drunk
amid cheers, all standing in honor of the occasion. Presi-

dent Phillips asked Thomas D. Lockwood to act as toast-

master. The latter suggested that those present drink in

silence to the memory of friends who had passed away and

to whom President Phillips referred. Ralph W. Pope was

then called upon to respond to the toast '*The Telegraph, "and

he told many very pleasing anecdotes of old times among
ihe telegraphers.' President Phillips begged the favor of the

toast-master and asked that he respond to the toast

"The Telephone," which was done by Mr. Lockwood in his

most happy vein. C. S. Sargent of the West End company

of Boston was then called upon to respond to the toast

*'The Transmission of Power," and gave some very interest-

ing details regarding this subject. W. S. Key was called

upon to respond for the "Press," which he did in his usual

eloquent manner.

Regrets were received to the number of over 500, coming

from all parts of the United States and Canada, and cover-

ing the telephone, telegraph and the general electrical busi-

ness.

It will no doubt be interesting to readers of this journal

to know that Eugene F. Phillips was one of the first to

manufacture covered wire in this country, and began in a

most humble way in a barn in the rear of 57 Chester street,

Providence, R. I., in 1S70. Wire was first delivered to the

Gold & Stock Telegraph company of New York. In

1874 he moved to larger quarters on Stewart street in that

city. Here rapid growth was made in the business until

1S82, when a brick building was erected, which they were

again compelled to enlarge in 1S90 by 40 by ico foot five-

story building. Being still hampered for lack of room a

change was again made in December, 1893, when they

moved to their present large factory at Phillipsdale, about

three miles north of the cily.

An idea of the progress and increase in trade was given

when President Phillips staied that he used only 30 pounds

of copper per week when he first started the business, and

now 75,000 per day was no unusual amount of material to

be used in the manufacture of their products.

The Montreal branch of this concern, which is known as

the Eugene F. Phillips Electrical Works, was represented

by Secretary- treasurer John Carroll.

A beautiful souvenir, consisting of a little pan of clams,

with an adornment of corn of metal nick el- plated, was pre-

sented to each guest as he departed, and was one of the

happy incidents of the day, which will long be remem-

bered.

To mention those who were present upon tins occasion

would be to speak of nearly the entire electrical trade,

some 300 in all being present to testify their friendship

upon this, the "silver jubilee" of President Phillips and the

American Electrical Works.

Construction has been begun on the electric line connect-

ing Buffd'o and West Seneca. The road will be 4/-< miles

long
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CORRESPONDENCE.
New York Notes.

New York, August 17.—A curious expression of the

growing impression that electrical power is destined to be-

come an important factor in the work now performed by

steam railroads is found in a meeting held one evening last

week in Tersey City. Ac this gathering 30 men employed

by steam railroads organized a political club. The by-laws

recite that the club is organized to secure the election of

such candidates as maj be relied on to carry out (he wishes and

protect the interests of the steam railroad men of the state.

Tohn Galvin was elected president, John Kenna secretary,

and William Slack treasurer. Charles A. Kendig of Ho-

boken, who presided, said that the steam railroads paid their

employes better than the electric roads. Electricity, he said,

was steadily encroaching upon steam power in trans-

portation. Bills had been introduced in the Legislatures

of New Jersey and Pennsylvania last winter to give electric

roads franchises for carrying freight, but they were pigeon-

holed. It was a question of bread-and-butter with the steam

railroad men, he added, and they intend to fight an exten-

sion of the privileges of the electric roads. The men are

adopting a futile and short-sighted policy, but they are

evidently keenly alive to the signs of the times.

At a recent meeting of the Board of Electrical Conlrol

the secretary reported that since Janua y last there had been

removed 609 poles and 1,146 miles of wire. The question

of granting a franchise to the East Chester Electrical com-

pany, which has been doing business in part of the district

recently annexed, was referred to a committee.

In describing the dedication of a new Roman Catholic

church in Red Bank, N. J., the local correspondent of a

daily paper makes the astonishing statement that "Num-

berless arc and gas lamps light the building, many being

studded in the ceiling.''

A steam valve in the basement of the Edison building at

No. 47 West Twenty-sixth street blew out at 8:30 P. m. on

Thursday. The escaping steam severely scalded Louis

Colny, 2S years old, of No. 766 Third avenue, who was

working about ihe machinery. He was taken to the New
York hospital. The escape of the steam made a great noise

and caused a large crowd to collect in the street. Delmonico's

Fifth avenue restaurant gets its current for lighting from

this plant. When the accident occurred the macliinery was

temporarily stopped in order that the extent of the damage

might be ascertained. This caused the lights at Delmon-

ico's to go out for three minutes. The restaurant was hlled

with customers at the time, and the sudden darkness, of

course, caused a good deal of excitement. A messenger

was hastily sent to the electric light building, but by the

time he arrived there the full current of electricity had been

turned on and the lights at Delmonico's burned bright'y

again. Most of the other restaurants and hotels in the

neighborhood have their own plants and were not aflectedby

the accident.

Car fenders occasionally do a good work. The Sun of

the 15th instant relates this incident;

James Perrin, five years old, of Communipaw avenue,

near Siedler street, Jersey City, ran across the street in front

of his house yesterday just as a Newark trolley car was ap-

proaching at a high rate of speed. The motorman sounded
his gong vigorously, turned off the power and jammed the

brake hard down. The boy was so frightened that he stood

still right in the middle of the track. The next moment the
fender struck him. The car was not stopped until it had gone
about 250 feet, and a crowd ran to the front to help gather

up the boy's remains. Jimmy was found snugly ensconced
in the fender, frightened half to death, but unhurt.

"Well," remarked a passenger, "fenders do work all right

sometimes." W. F.O.

Milwaukee, Wis.

Milwaukee, August 17.—The city is all worked up

about the matter of street railway franchises. For the first

time in several years there is a prospect of the constru:tion

of opposition lines, ex-Congressman Lawrence McGann and

his associates in Chicago appearing to be very much in

earnest in their attempt to enter the field. The Milwaukee

Street Railway company in particular is being stirred up.

Although in the hands of receivers, it is displaying great

enterprise, and new branch lines are projected almost every

day. It has already got a franchise to build clear through

the town of Lake, so as to tap Cudahy and South Milwau-

kee, and ordinances to grant it franchises in these two vil-

lages are pending before the county board. The McGann
company, on the other hand, has asked the Common Coun-

cil of Milwaukee for a franchise, and it is before that body

that a battle royal will be fought. Mr. McGann and his

associates have incorporated the Milwaukee General Rail-

way company, with a capital stock of $i,ooo,ogo. It is

hinted that John V. Farwell of Chicago is one of the sub-

scribers to the company's Stock. Little Milwaukee capital

will be invested in the enterprise. Ex-GoAgressmaa P. J.

Somers is lending the Chicago combination most valuable

aid in the majtter of getting franchises. He has been city

attorney and mayor, as well as congressman, and by many
is regarded as a match for the astute Henry C. Payne, who
guards the interests of the Milwaukee Street Railway com-

pany. Mr. Somers, however, has little if any financial in-

terest in the McGann company. McGann is defending very

much upon the four-cent fare that his company promises,

and upon a feeling that there should not be a monopoly of

the street railway business. He even talks about the day

of three-cent fares, which has already come to Detroit. The
people of Cudahy and South Milwaukee do not seem to be

very partial toward either of the two companies. They

take the position that at least one of the companies will fur

nish them the necessary service, and that perhaps both of

them will build lines to the two villages. Patrick Cudahy,

the founder of Cudahy, is ranged on the side of the Milwau-

kee Street Railway company, his argument being that if

that company builds to the village Cudahy will have the

benefit of the very complete system of railway that is al-

ready established in the city, instead of depending upon the

other company, which at best would have an incomplete

system in comparison with the other one for a number of

years. If the old company has any advantage in the vil-

lages, and it appears to have some, it is due to this consid-

eration. When serious opposition was threatened it did

not take the Milwaukee Street Railway company long, not-

withstanding its receivership, to decide that it could build

several new lines. It first came forward with a proposition

to the village of Cudahy to extend its Russell avenue line to

that city at once, the people of Cudahy to secure the neces-

sary franchise from the southern city limits clear through to

the south line of the town of Lake. A bonus of not less

than $5,000 was mentioned in the original offer. An offer

to build the line clear through to South Milwaukee, which

seemed to be contemplated when the offer to build to Cu-

dahy was made, soon followed. Mr. Payne had offered to

make the fare from Cudahy to any point on the Milwaukee

line reached by the transfer system 7^ cents. To South

iSIilwaukee, which is several miles farther from the city, he

offered rates of 5 cents from the village to the city limits

and 5 cents from the southern city limits to any point in

the city reached by the transfer system. As soon as possi-

ble ordinances granting the Milwaukee Street Railway

company the right to build through Cudahy and through

South i\Iihvaukee were introduced into the village boards.

The Cudahy ordinance gives the company the choice of

three different routes. The first route is from the northern

limits of the village along the Northwestern railroad tracks

to Yan Xorman avenue and east to Packard avenue, and

thence south to the southern limits. Another route is east

onPlankinton avenue, instead of on Van Norman avenue.

The third route is right through the village, from north to

south, on Packard "avenue. It is stipulated that work

on the line must be commenced by September ist and

completed by December 1st. Cars are to be run at least

every half hour. It is proposed to amend the ordinance

so that two evenings in the week cars shall be run after

midnight. In the ordinance pending before the South

Milwaukee village board it is provided that the road

must be completed and in operation by July i, 1S96, on

penalty of forfeiture of the franchise. Twenty tickets are

to be sold for $1, good between the village and the city

or in the city. The route in the village is from the

northern limits, at the intersection of College and Chi-

cago avenues, south along Chicago and Tenth avenues

to Milwaukee avenue, thence east to Ninth avenue and

south on Ninth avenue to the southern line of the vil-

lage. The town board of Lake did not take much time

to consider the question of granting a franchise to the

Milwaukee Street Railway company. The board met in

the town hall on August ist, about 200 people being pres-

ent, and granted the franchise with a suddenness that

must have astonished the statesmen, of the Common Coun-

cil of Milwaukee. Ex-Congressman Somers appeared at

the meeting in behalf of the McGann company and in op-

position to the granting of the franchise to the Payne com-

pany. His company, he said, would build a line through

the town as soon as it could be done if allowed an opportu-

nity to do so, and it would give a bond for the completion

of the work. He doubted whether the Milwaukee Street

Railway company, a bankrupt concern in the hands of re-

ceivers, could build the line after it got the franchise. Pat-

rick Cudahy was on hand in the interest of the Payne com-

pany. The ordinance passed by the to^vTl of Lake super-

visors provides that the rights conveyed shall be good for

a period of 50 years. The route is from the southern city

limits along Pennsylvania avenue. New York avenue or

Chicago avenue to the Northwestern railroad tracks and

along the east side of the railroad tracks to the northern

limits of the village of Cudahy. The line must be built by

July I, 1S96. In the city the influence in favor of granting

the McGann company a franchise is so strong that the

Common Council is not likely to be able to resist it. Messrs.

McGann and Somers seem to be confident of getting the

franchise, and one member of the council estimates that 20

out of the 7^6 members are sure to vote in favor of granting

the franchise. Other estimates are a trifle higher. A most

energetic campaign in the interests of the new.company is

being conducted. Mass meetings are being held in all the

wards which the company proposes to reach by its sys-

tem, and resolutions are being adopted declaring for Mc-

Gann and four-cent fares, and calling upon their represent-

atives in the Common Council to vote for opposition street

car service. The Trades Council has adopted resolutions

denying Receiver Payne's statement that poor people do

not buy commutation tickets, calling upon the council to

order four-cent fares, calling attention to three-cent fares

in oilier cities, and making particular mention of Glasgow,

Scotland, where only two cents is charged for short dis-

tances.

The ordinance introduced in the Common Council in be-

half of the Milwaukee General Railway company provides

that it shall have the right to lay single or double tracks and

to maintain the necessary switches, etc., for a period of 50

years. The right of way asked for begins at the southern

limits of the city, runs north on Logan avenue to Lincoln

avenue, east to Lincoln avenue brige, along Lincoln avenue

to Chicago avenue, north to First avenue, and along First

avenue across the viaduct and along S'xth street to Syca-

more street, thence to Fifth street to Locust street, to Sev-

enth street, and thence to the northern city limits, with a

line branching off on Locust street and going east across

Folsom place bridge, east on Folsom place to Oakland ave-

nue, and thence to the northern city limits. This line, it is

proposed, shall be extended to Whitefish Bay. The or-

dinance also provides that on the South Side, beginning

at the city limits, the city shall have the right to lay tracks

on Windlake avenue to Eighth avenue, to Maple street,

and along Maple street to First avenue. This line will

give to the system on the South Side the form of a Y. On
Sixth street, between Clybourn and Sycamore street, it is

provided, the new company shall have the right to use the

tracks of the iSIihvaukee Street Railway company, the dis-

tance being one block, upon paying to the old company a

juit and adequate compensation therefor, to be agreed

upon between the two companies, and, in case they are

unable to agree, then by arbitration, one arbitrator to be ap-

pointed by the mayor and one by each of the companies.

Tiie money is to be paid either in gross or in installments,

according to the ordinance in that behalf provided. Many
of the Milwaukee ordinances expressly provide that rival

companies shall have the privilege of using the tracks already

laid, and it has already been held here, arbitration in

regard to the price being provided for, that the Common
Council cannot grant exclusive rights over any of the streets

of the city. The ordinance provides that the company

shall give a bond in the sum of $25,000 to protect the city

against all claims for damages arising from failure to ob-

serve any of the provisions of the ordinance and to insure

the prompt building of the line. Only an injunction duly

issued IS to be taken as ground for not completing the

road in accordance with the ordinance and, -in case of an

iniunction, only the actual time of the delay caused thereby

shall be allowed. It is provided that the company shall

begin work upon the new line within 30 days after the

passage of the ordinance granting it a franchise and that

it shall construct at least five miles of main track a year

until the system is completed. The ordinance provides for

the overhead electric system. The poles are to be of iron,

to be kept neatly painted and to be set no less than 125

feet apart. The tracks are not to be elevated above the

street and the company is to maintain in good condition

the street between the tracks and for a foot on each side

thereof. The rate of fare upon the railway for distances

between its terminal points or any part thereof, including

any extension that- may hereafter be built, shall not ex-

ceed five cents, and the company is required to sell tickets

at the rate of five for 25 cents and to keep them on sale in

all its cars. It is expressly provided that the company shall

carry passengers from any one point on its line to any other

point on its line for one fare and it is authorized to establish

and maintain a transfer system for this purpose. And the

McGann company binds itself to abide by any proper regula-

tion of the Common Council whereby the tickets of one

company shall be good upon the lines ofany other company.

It is also expressly provided that the company shall not run

cars over the Sixth street viaduct until it shall, at its own

cost, under the direction of the city engineer, widen or

strengthen, or both widen and strengthen, the viaduct, as

the safety of the public may require. The company is not

to be allo\^'ed to pool or sell or assign its interests, nor con-

solidate with any other street railway company which is now

operating or may hereafter operate in the city. The fran"-

chise shall become void in case this provision of the ordi-

nance is violated. C.
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PERSONAL,
B. E. Greene, pablisher of EUctruity'y^ New York, is

spending a few days in Chicago.

William J. Ciark, general manager of th^ raiUray depart-

ment of the General Electric company, visited the Chicago
office of that company last week.

Walter H. Morton, formerly foreman of the testing and
expert department ofthe General Electriccompaoy at Schen-

ectady, has been admitted to full partnership in the firm of

Nightingale & Johnson of Utica, X. Y., which, as Nightin-

ga'e, Johnson & Co., expects to do an increasing business

as electrical engineers and contractors.

S. D. Flood, for four years connected wth the power and
mining departments of the Chicago office of the Thomson-
Houston and General Electric companies, has resigned to

accept the management of the Dallas, Texas, office of the

Cotton Ginners' Compress company of New York. Mr.
Flood lelt for his new field of labor on Monday. He took
with him the hearty good wishes of the numerous friends

he has made in the electrical circles of Chicago. Mr.
Flood is well versed in machinery construction and opera-

tion and is witha! an energetic business man; his talents,

therefore, are such that he may be confidently relied upon
to win success in his new venture.

Cards have been received announcing the recent mar-
riage of A. M. Wilcox and Miss Amy Solomon at London,
Eng. Mr. Wilcox was formerly a resident of Chicago and
has many friends on this side, but he has been in London
for several years and is now editor of the Railway ll'orld.

He has been quite successful in England, and evidently

intends to remain there. His American friends are no less

sincere in their congratulations because of his acknowl-
eclgment of allegiance to a foreign queen, in his domestic
life at least. The Western ELtcTRrci.\x joins the

numerous friends of the young couple in congratulations

and good wishes for the success of this international union.

TRADE NEWS.
The Delaware Hard Fibrecompany of Wilmington, Del.,

has secured the recently awarded contract for supplying

fiber to the General Electric company. The latter is said

to be the largest consumer of this material in the world, and
the contract was eagerly sought. The Delaware Hard
Fibre company has recently more than doubled the size of

its plant and is running day and night.

The Fuel Economizer company of Matteawan, N. Y.,

finds business is improving and is now very busy. Among
some of the large orders recently closed are th6 following:

Anaconda Mining company, Anaconda, Mont., 2,400 horse

power; Edison Electric Illuminating company, Paterson,

N. J., 2,000 horse power; Albany Electric Illuminating

company, Albany, N. Y., 600 horse power; Toledo Traction

company, Toledo, O., 2,000 horse power; West End Street

Railroad company, Boston, Mass., 2,000 horse power;
McCahan Sugar Refining company, Philadelphia, Pa.,

1,500 horse power (second order); Lewiston Bleachery,

Lewiston, Me., 1,200 horse power (second order); La
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Crosse Water Works, La Crosse, Wis.; Nonotuck Silk-
company, Florence, Mass., 200 horse power (second order);
Dominion Cotton Mills company, Montreal, Can., 1,000
horse power {tenth order).

The Pennsylvania Electrical Engmeering company of
Philadelphia has been awarded the contract for the entire
wire installation for the new building of the Fidelity Mutual
Life .dissociation of that city. The Interior Conduit & In-
sulation company's tubing will be used throughout, with
Habirshaw wire. There will bei,iS3 outlets, withacapac-
ity of 2,100 lamps. This concern has also been retamed
by R. J. Thompson of Philadelphia, as consulting engineers
(or the installing of a new electrical plant.

Lieut.^E. J. Spencer, who, as the general representative
of the General Electric company, was one of the most
prominent figures in the electrical department at the
World's Fair, was in Chicago on Monday. Lieut. Spencer
now represents the Safety Insulated Wire & Cable com-
pany of New York, with an office at 510 Security building,
St. Louis. He has charge ~of this company's cable busi-
ness in the West, and has been notably successful, closing
many important contracts, paiticularly in Chicago. Two
of these havejust been secured—that for seven fe^er cables
of 1,600,000 circular mils for the Lake Street *'L" road and
the cables for the Clark street line of the Chicago City Rail-

way company. Within a year Lieut. Spencer has made
four large sales in Chicago, the two former contracts being
with Mr. Yerkes for cables running north and south from
the Western avenue power house. Sixty miles of cable
sold by Lieut. Spencer are said to be under the streets of

Chicago for the North and West Side Street Railroad
companies.

BUSINESS.
The Electric Protection company of Phiadelphia has re-

cently made an important change in its double-pole flush

switch, by using an entirely new make-and-break action simi-

lar to that in use on the single-pole switch. This concern
is preparing for a large fall trade by adding more machinery,

and reports orders now on hand sufficient to make overtime

work necessary.

The Electric Appliance company, Chicago, is sending out

an advertising novelty in the shape of a printed wiring table

that can be cut to fit inside the cover of a watch case, and
is known as "Wells' Watch Case Wiring Table. '' The
company has sent out several thousand of the.se, and will be

glad to receive applications from anyone in the trade who
has not received one. The table is mailed free on applica-

tion.

The Universal Fire Alarm company of Philadelphia is re-

ceiving a large number of inquiries regarding its new auto-

matic system, which has caused much favorable Cfimment in

insurance circles. Letters patent have been recently granted.

this concern for a new automatic safely device, which, it is

claimed, will practically do away with danger from live wires.

The company is at work on a large number of these instru-

ments in order to meet the demand.

Thj Simplex Electrical company, through H. R. Hi.\-
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son, western selling agent, has secured the contract for si p
plying T. Z. R. wire for the municipal electric lighting
plants in Moorhead, Minn., and Independence, Iowa.
The Moorhead order included all the construction ma-
terial. Mr Hixson also secured the contract for wiring
the fine new city hall in Milwaukee. He reports business
as good, with a prospect of further improvement in the fall.

The Fiberite company, manufacturer of the Medbery
overhead material and other specialties, is having a large
trade in the station switches it lately-brought out, and these
specialties bid fair to become as popular as the line material
made by the same company. The latter seems to be grow-
ing in popularity daily. Mr. Mason, the general manager
of the Mason Electric Equipment company, selling agent
for the Fiberite company, has just returned from a short
but very successful trip. New customers were added to the
already long list of roads using the Medbery n.aterial.

Hugo Reisinger of 38 Beaver street, New York, sole im-
porter of the "Electra" Nuernberg carbons, states that the
contract for the supply of high grade arc light carbons for

. lighting the Cotton States and International Exposition has
been awarded to him. Charles F. Foster, the engineer of the
Departments of Machinery and Electricity, in his require-
ments, states that the carbons must be first-class in every
respect, and, being for exposition work, should burn as
perfectly as possible. After having made an exhaustive test

of various other imported carbons, Mr. Foster decided to
adopt the "Electra" carbon, it having proved superior to
any other carbons tested.

Westerii Representative G. W. Conover, of the Perkins
Electric Switch Manufacturing company of Hartford,
Conn., is much elated over having closed two very large
orders for Waterhouse arc lamps and one for incandescent
lamps. Mr. Conover is very much encouraged over the
very satisfactory outlook for a good fall business. ])urincr

the dull season the Perkins company has been kept well to
the front throughout the western territory through the en-
ergetic efforts of its western representative, and now that
trade is beginmng to flourish the business-like policy of the
Perkins company, with its excellent specialties, to say noth-
ing of the company's increased facilities, will do not a little

toward bringing in a handsome share of the fall business.

A battery of chloride accumulators, manufactured by the
Electric Storage Battery company of Philadelphia, having a
capacity of 216 kilowatt hours, has been sold to the Argen-
tine Republic for furnishing light and power in one of the
government buildings in Buenos Ayres. A contract has
also been closed with the German Liederkranz society of
New York city tor a lighting battery with a capacity of 132
kilowatt h:iurs. The Western Union Telegraph company
is installing at Washington^ D. C, under the supervision of
its assistant electrical engineer, G. W. Gardanier, 796 chlo-
ride accumulator elements of various sizes. The company
has opened branch offices at 333 Exchange building, Bos-
ton; 309 Dearborn street, Chicago; 15 First street, San
Franci:^co; 215 North Calvert street, Baltimore, and 66
Broadway, New York. The office of the Electric Launch
company will be at Morris Heights, New York City.

ILLBSTRATED ELEGTRIGAL PATENT REG0RD.
544,27s. Elnctric Rheostat. Francis B. Badt, Chicago,

III. Application filed May 31, 1S95.

The first claim is for the combination with a glass plate of
electrical resistance conductors embedded in the plate and ex-

• tended from the plate at intervals for connection with the con-
ta t terminals of the rheostat, and metallic plates between
which the glass plate is adapted to be clamped and supported.

544,283. Conduit for Electric Conductors for Railways.
Frank L. Capps, Newark, N. J. Application filed

September iS, 1S94.

Pairs of separable arms having extensions carrying termi-
n3,ls are adapted to be brought into electrical connection, and
a compressible protector covers these terminals

544,289. System of Electrical Distribution. Stanley

C. C. Currie, New York, N. Y. Application filed

November 27, 1S93.

The method of maintaining a constant load on the prime
motor proposed consists in driving two mechanically connected
dynamos by the pr'me motor, supplying the main or working
circuit by one, charging secondary batteries by the second, and
varying the fie d magnetism of the second by the current of the
first, whereby the electromotive force of the second will be
varied inversely as the load on the first, and the second ma-
chine driven as a motor by the battery when the load on the line

is excessive.

54,4,306. Conductor for Electric Railways. Paul C. Just,

Chicago, 111. Application filed February 5, 1S93.

The adjacent ends of two conductor sections are connected
by a supported clamp of conducting material which is rigidly
attached at one end to one conductor, and is provided at its op-
posite end with a detachable clamping plate connected with the
body of the clamp by adjustable securing means, whereby the
plate may be loosened to permit sliding of the other conductor
end within the clamp, or may be made to clamp the conductor
end more or less tightly as desired.

544.312. Trolley for Underground Electric Railways.
Myron D. Law, Washington, D. C. Application filed

January 31, 1S94.

The features of this invention are a slotted conduit motor and
two line conductors, a traveling contact devi::e embracing two
trolley wheels or contact pieces moving in contact with the line

conductor, a supporting bar extending through the conduit
slot, insulated connecting wires extending from the trolley

wheels or conta'tt pieces along the supporting bar to opposite
terminals of the motor, and fusible couplings or fuses interposed
between the trollej' wheels or contact pieces and the connecting
wires, the couplings or fuses being constructed to carry a cur-

rent greater than the current-carrying capacity of the motor,
but less than that supplied by the generator, whereby ground-
ing of the current through the trolley wheels or contact pieces
in contact with opposite line conductors will cutout one or both
of the motors which are in circuit with the defective conductors.

544.313. Traveling Contact Device for Electric Railways.

John C. Love, Philadelphia, Pa. Application filed

September 5, 1S93.

A traveling contact device for electric railways is described,
comprising a supporting bar, a trolley wheel or contact piece, a
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trolley arm mounted to oscillate in a plane paralle' with the line

of travel ol the contact device, and consist'ng of three parts, of

which the inner one is connected with the intermediate one by
a pivotal joint, the axis of which is longitudinal of the arm, and
the intermediate one is connected with the outer one by a irans-

verse pivot pin rigidly attached to the outer arm and extending
through, and adapted to turn in the end of the intermediate on -,

a lifting spring, a restraining member, and a connecting arm at-

tached to the pivot pin and rea-ihing to a point laterally distant

from both the longitudinal and transverse axis of the pivotal

joints.

544,318. Multiple Fuse Switch. Josef Melzer, Saaz,

Austria-Hungary. Application filed October 20, 1893.

The device comprises an insulated revoluble member, having
recesses therein, a series of removable fuse carriers placed in

such recesses, and suitable set screws or the like adapted to

hold the parts in an assembled position.

544,329. Commutator Connection for Dynamo electric

Machines. Henry H. Wait, Chicago, III. Applica-

tion filed March I, 1895.

The inventor claims the combination with a connection box,
of conductors connecting the armature coils with the commu-
tator segments, and inclosed in the box to protect the same from
injury.

544)331. Globe Netting for Arc Lamps. Ernest P.

Warner, Chicago, 111. Application filed September
iS, 1S94.

There are an upper and a lower holder, between which the
globe is adapted to rest, and pins or catches provided around
the edges of the holders, and a wire or wires looped back and
forth over the pins to form a removable netting.

544,332. Electro-ma;5netic Damper for Measuring Instru-

ments. Ernest P. Warner, Chicago, 111. Application

filed September iS, 1S94.

The claim : In an ele :trical measuring instrument, the com-
bination with a coil or helix, through which the current to be
measured is passed, of an armature mounted within said coil,

and adapted to rotate about an axis parallel to or coincident
with the axis of the coil, an index finger carried upon said arma-
ture, and adapted to move over a scale, and a metallic disk
mounted to rotate with said armature, the disk being adapted
to rotate in its own plane and in front of the end of the c -il to

act as a damper.

544,335. Telephone Switch. Frank R. Whitney, Lewis-
ton, Me. Application tiled June 30, 1894.

The combination includes a pair of contact surfaces in the
same horizontal plane, a switch arm turning upon a pivot and
shifting trom one to the other of the contact surfaces, and a
spring holder for a telephone which is rigidly attached to the
switch arm and opens in the direction of its motion.

544,341. Multiple Switchboard System. Oro A. Bell,

Brooklyn, N. Y. Application filed February 21, 1893.

The features claimed for this arrangement comprise a tele-

phone line connected with spring-jacks upon different switch-
boards and terminating in a connecting plug at one of the
switchboards, a test circuit independent of the line circuit ex-
tending to the different spring-jacks and connected with test

contacts near the same, and a cord switch for the terminal plug

adaptedto alter the connection of the test circuit with a source
of electricity to change the cli;ctr)cal condition of the test con-
tacts when the plug is removed from its socket.

544,343. Magnet-forming Machine. Orlando P. Briggs,
Chicago, III. Application filed January 20, 1894.

Rollers are provided with eccentrically mounted adjustable
journals, the bar fitting the end of the journal and provided
with the arc-shaped slot, and a b^lt passing therethrough to
secure the same in position.

544.345. Printing Telegraph. Charles L. Buckingham,
New York, N. Y. Application filed April 16, 1S94.

A blank is formed as an endless band or tube in combination
with means for moving- the bl^nk step by step in the same direc-
tion both for letter and word spaces, and by an enlarged single
step across the space between the end of one line and the be-
ginning of the next,

544.346. Printing Telegraph. Charles L. Buckingham,
New York, and Emil Germann, Brooklyn, N. Y. Ap-
plication filed January 10, 1S95.

he combination with the type wheel and an impelling or ad-
j I MIX devce, having positive mechanical connection there-
wi I1 s 1 as to move it positively in opposite directions, of a
pair of actuating magnets operaling on the impelling device
oppositely, and means for energizing ihe same alternately,

544.347. Printing Telegraph. Charles L. Buckingham,
New York, and Emil Germann, Brooklyn, N. Y.
Application filed January 10, 1S95.

In the same local circuit are combined, the double wound
escapement magnet for the distributer, a double wound con-
trolling magnet governing the circuits for the selecting relays
connected to the distributer, and the double wound unison mag-
net for the distributer.

544.348. Printing Telegraph. Charles L. Buckingham,
New York, and Emil Germann, Brooklyn, N. Y, Ap-
plication filed May 20, 1S95.

With the type wheel or platen there are combined two adjuster
magnets and an intermediate lever, having two fulcrums,
around either or both of which it may turn under the action of
the adjuster magnets working singly or in combination.

544,351. Relay. Thomas B. Dixon, Henderson, Ky.
Application filed November 17, 1S92.

An electro-magnet, a pivoted armature therefor, and a re-
tractile spring attached to the armature, two contact rods
carried by the armature and insulated from each other, set
screws engaging with one of the contact rods on opposite sides
thereof, and so adapted to limit the mo-veraent of the armature,
one or both of the screws being likewise adapted to serve as
electrical contact points and to make electrical contact with the
contact rod. and two swinging and spring-actuated contact
levers engaging with the other contact rod on opposite sides
thereof, and adapted to make electrical contact therewith.

544)358. Commutator Brush Holder. George J. Junker,
Mount Vernon, 111. Application filed November 9,
1S94.
A compound brush holder is formed of a number of separate

holders insulated from their support and from each other, and
provided with an insulated rod passing through the series of
brush holders.
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544,361. Construction and Method of Operating Dynamo-
eleclric Macliiiies. Frederick H. Loveridge, Cold-

water, Mich. Application filed August 2, 1S94,

The m.'ichine described has two or more sets of pole pieces,

pairs of brushes and independent circuits equal in number to

the set5 of pole pieces, iha separate brushes forming the pairs

of brushes constituting' the terminals of the different cirints

respe tiveiy, beinj; placed imder adjacent pole pieces of dilVer-

eiit stgQs, and one brush of each pair being adapted to be ad-

justed, the adjustable brushes of the different pairs being all of

the same sign, and the S.xed brushes of the different pairs be-

ing connected by an eijualizer.

544,365. Synchronism Indicator. Ralph D. Mershon,

Pittsburg, I'a. Application filed November 12, 1894.

A coil is in series with the two machines to be synchronized,

a".d a movable armature is in inductive relation to the coil, the

position of which indicates the relation of the machines,

544.368. Strong Current Arrester. Frank R. McEerty,
Downer's Grove, 111, Application filed May 31, 1894.

The first claim follows: The combination with a heating

coil of a small quantity of conducting material adapted to be
fused by the heat of the coil, a switch spring held under tension

by said fusible conducting material, and an electric circuit in-

cluding said heating coil, fusible material and spring switch in

series, whereby the fusing of said fusible material permits the

movement of said spring switch to open the circuit.

544.369. Plug and Cord for Telephone Switchboards.

Frank R. McBerty, Downer's Grove, 111. Application

filed September iS, 1894.
The conducting cord has a suitable covering: there is a sleeve

within the covering, and means for clamping upon the covering
outside of the sleeve.

544.370. Automatic Signaling Device for Telephone
Switchboards. Frank R. McEerty, Downer's Grove,
111. Application filed December 26, 1S94.

Combined .vith a connecting plug of a telephone switchboard
are a sou-ce of electric current, a pair of switch contacts
adapt d to connect the source-of current with the terminal • on-
tact piece of the plug and to dis onnect it therefrom, mechan-
ism adapted to separate the switch contacts periodically a

lirnitcd number of times, an electro-magnet controlling the

mechanism, and means for exciting the electro-magnet to oper-
ate the mechanism in the act of establishing connection with the

line.

544.372. Manufacture of Electric Cables. William R.
Patterson, Chicago, 111. Application filed August 24,

1891.
Two or more conductors have a flat paper tape wound spi-

rally around each of them, the tape being wound about the

several conductors in the same direction, the conductors being
twisted together to form the cable, the twist being in a direction
opposite to that in which the tape is wound about the several
conductors, whereby the tape wound about each conductor is

loosened to form air spaces about the individual conductors.

544.373. Art of Drying Electric Cables. William R.
Patterson, Chicago, and Charles H. Rudd, Evanston,
111. Application filed September 30, iSgr.

Moisture is removed from the cores of cables by placing a
core in the sheath or chamber, passing through the conductors
of the core a current of electricity ot a quantity suffii;ient to heat

the conductors to a temperature which will vaporize the mois-
ture contained in the core without carb luizing the insulation,

and simultaneously maintaining a vacuum in the sheath or
chamber surrounding the core,

544,374. Art of Drying Cores of Electric Cables. William
R. Patterson, Chicago, III. Application filed April

iS, 1S92.

This method oi removing moisture from the cores of cables

provided with a protecting sheath consists in sending through
the conductors an electric current of sufficient strength to heat

the core by conduction to a temperature which will vaporize the

moisture contained in the core without carbonizing the insula-

tion, and simultaneusly maintaining a current of gas through
the pipe surrounding the core.

544.383. Electric Grounding Switch. Charles E. Scrib-

ner, Chicago, 111. Application filed December 6,

1887.
The switch is provided with a lever or spring, and has a hood

placed above thecontajts to protect it from dust.

544.384. Single Cord Grounded Circuit System for Multi-

ple Switchboards. Charles E. Scnbner, Chicago, III.

Application filed December r, 1S90.

One claim is given : The combination with the test circuit of

a telephone line, of the terminal plug and cord thereof norm.ally

disconnected from said line, the operator's telephone, and a
cord switch, adapted to connect said plug with said line when
actuated, whereby the plug is connected with the line and the

telephone when the plug is lifted from its socket in the cord
switch,

544.385. Test Signal for Multiple Switchboards. Charles

£. Scribner, Chicago, ID. Application filed July 7,

1891.
In a test circuit there are a source of intermittent current' of

constant direction, and a second source of current of opposite
direction to that of the first, and whose periods of intermission
coincide with the periods of flow of the current from the first

source, with a polarized ele.tro-magnetic responsive device
whose coil is included in the test circuit, adapted when actu-

ated to strike a telephone transmitter, and a telephone having
a coil included in the test circuit, and adapted to be affected in

response to disturbances in the transmitter.

544.386. Telephone Switchboard Apparatus. Charles E.
Scribner, Chicago, 111. Application filed December
26, 1S94.

Several pairs of connecting plugs with their uniting plug cir-

cuits, a telephone and listening key for each plug circuit

adapted to connect the terminals of a conductor, including the

telephone with the corresponding plug circuit, a plug seat
switch for the final or test plug of each pair, the switch con-
tacts thereof being included in the conductor between the tele-

phone and the corresponding plug circuit to open the connec-
tion normally, a calling key and mechanism for simultaneously
operating the calling key to signal, and the listening key to dis-

connect the telephone.

544.387. Electro-magnetic Signal. Charles E. Scribner,

Chicago, 111. Application filed January 8, 1895.

In an annunciator the combination is claimed with a solenoid
or helix, of two bars or strips of soft iron extending through the
opening or bore of the heli.\, and an annunciator target adapted
to be displayed by the relative movement of the strips.

544,388. Telephone Exchange System. Charles E. Scrib-

ner, Chicago, 111. Application filed May 13, 1892.

As described, this invention comprises the combination with
line circuits extending from each of several sub stations to an
exchange, of several switchboards at the exchange, an answer-
ing jack for each line provided upon each of the boards, a line
jack for each line provided upon some one of the boards, a call-
ing circuit exiending to all of the sub-stations, and an ele tro-
rnagnetic receiving device at each board included in the calling
circuit, the several electro magnetic receiving devices Leing
adapted to simultaneously respond to calliog currents from the
sub-stations,

544,391. Electric Railway Conduit System. Lorenzo H.
Sherwood, Mount Vernon, N. Y. Application filed

September 7, 1S94.

In addition to the main conduit there is a tubular insulated
secondary conduit supported Within the main conduit entirely
out of contact with all of the walls of the main conduit, and pro-
vided at one side with a slot and with a wire tube. The service
wire is supported longitudinally within and above the bottom
of the secondary conduit. The main conductor is supported
within the main conduit outside of the sef^ondary conduit ; a
branch feed wire is passed through the wire tube and connects
the service wire with the main conductor: a longitudinal guide
rail is arranged- within the secondary conduit above ami
parallel with the service wire, and the compoundly curved
trolley arm carries within the secondary conduit a vertically
disposed douiile bearing frame, having a lower trolley wheel
traveling on top of the service wire, and an upper guide wheel
traveling beneath and against the guide rail,

NO. 544,28

544,396, Winding of Dynamo-electric Machines or Motors.
Eiihu Thomson, Swampscotl, Mass. Application
filed January 27, 1894.

A laminated core is provided with projecting iron extensions
between the coils, and each single coil or circuit which- gener-
ates or utilizes an alternating impulse is divided' and inter-

spersed between projections that occupy different positions
around the structure. •

.

544,419. Electric Wire Containing Hat or Cap Band.
Alfred M. Rodriguez, Brooklyn, N. Y., and'Edward
D. Rockwell, Bristol, Conn. Application filed June
10, 1895.

An electric wire-containing hat or cap band is provided with
terminals (or the application and removal of an electriclamp,
and the applicat'on and removal bf_ wires bringiiig 'an electric

current to the band, and therefore to the lamp.

544,430. Support for Electrical Batteries Used on Vehi-
cles. Thomas Froggatt, London, Eng. Application
filed May i, 1S95.

In a support for electrl al batteries a connecling piece is

elastically mounted upon and insulated from the part upon
which it IS mounted, in combination with another conoecting
piece, adapted to make electrical connection with the elastically

mounted connecting piece, so as to absorb vibration and pre-
vent its transmission from one to the other.

544,436. Automatic Safety Appliance for Electric Con-
ductors. Adalbert E. Hutchins, Detroit, Mich. Ap-
plication filed May 9, 1893.

The appliance consists of forked arms, between which the

conductor is received, and by which it is grasped and held as
soon as it leaves its normal position, and a conductor of low re-

sistance connected w.th the arms.

544,471. Trolley Wheel and Bearing. Edmond Ver-
straete, St. Louis, Mo. Application filed November
22, 1894.

The device combines a journal box, a carbon journal bearing
mounted in the box, a vulcanized fiber plate mounted in the

box, a shaft mounted in the box resting on the carbon and
abutting against the vulcanized fiber plate, whereby flow of

current through the ends of the shaft is prevented, and a cap
confining the shaft within the box.

544,501. Cleat for Holding Electric Wires. Elisha W.
Buffinton, Fall River, Mass. Application filed March
15, 1S95.

^
In a cleat for holding electric wires there is the combinat'on

of the two parts, each having its face at one end formed into a
longitudinally serrated surface, and at the other end into a
transverse groove, provided centrally at Us bottom with the

line of independent depressions or recesses, each smaller in

diameter than the groove contained therein

.

NO. 544.633-

544,502. Support for Incandescent Lights. Charles A.

Carmany, Middletown, Pa. Application filed Septem-
bers, 1S94.

The first claim is : In a device of the character described,

the combination with a block of supports carried thereby and
having slots therein, clamping plates having slots, securing

screws passing through said slots and into the block, and pro-

jections on said plates adapted to enter said slots in the sup-
ports, a shaft mounted on said supports, and a drum rotatably

mounted on said shaft.

544,504. Street Car Sign, Jerome H. Deters and Charles

Kiechler, Cincinnati, O. Application filed April 22,

1895.

Incandescent electric lamps are mounted in this sign, and are

adapted to diffuse lig+it through the colored glass and stenciled

letters.

544,530. Apparatus for Insulating Wire. Tobias N. Hal-

langer, Chicago, III. Application filed November 14,

1 89 1.

This is a combination with a spool support of a plate carry-

ing the spool support, the plate being journaled and provided

with sutlable means, whereby it may be rotated, rotating guides
journaled upon bearings secured to theplate, inclined relatively
to each other and adapted to direct the insulating material upon
the wire as they revolve about the center, and mechanism
adapted to rotate the guides in a lorward direction, whereby
the insulating material is wound Iposely upon the wire.

544>53r- Insulated Electric Conductor. Tobias N. Hal-
langer, Chicago, 111. Application filed F'ebruary 18,

1893.

This is a cable composed of conductors twisted or bunched
together, each of which is surrounded by a tube of insulating
material, having an inside diameter considerably greater than
the diameter of the conductor, to thereby leave an air space
about the conductor, the tubes being formed of tape wound
spirally about the conductors with the edges abutting or over-
lapping to form a tube surrounding the conductor, air spaces
being thus provided between the several conductors formed into
a cable to decrease the inductive capacity.

544.545- Signal Apparatus for Telephone Exchanges.
Joseph |. O'Connell, Chicago, III. Application filed

April' 17, 1893.

With a trunk line connecting offices and a multiple switch-
board at one of the offices there are visible "busy" signals cor-
responding with the trunk line connections of the switchboard,
and a series of visible signals for indicating at one office that
the desired connection has been made at the other ofifire, l,jcal

circuits wherein the visible signals are placed, relays for con-
trolling the local circuits, and a battery suitably connected with
both of the relays for operating the same at proper times.

544>546. Apparatus for Telephone Exchanges. Joseph
J. O'Connell, Chicago, 111. Application filed April
17, 1S93.

In this apparatus there are two signals, two electro-magnets
of differing resistances for controlling the signals, a source of
current arranged to energize both of the magnets, two outlets
for current, a third signal and a magnet for coutrolling the
third signal, the magnet being placed in one of the outlets lead-
ing from the source of current by which the magnets are ener-
gized.

544*552. Electro-therapeutic Appliance. John E. Wiles,
Milwaukee, Wis. Application filed Janitary 14, 1S95.

An electro-therapeutic appliance, comprisinir a tubular me-
tallic handle or casing, a series of galvanic cells located therein,
but insulated therefrom, contact disks or electrodes secured to
opposite ends of the handle or casing, but normally insulated

. therefrom, and having electrical connections with opposite
terminals of the series of cells, and a suitable connecting device
for electrically connecting either terminal of the series of cells

.
with said handle or casing.

544'5^7- Electrical Signaling Apparatus. William W.
. Dean, St. Louis, Mo. Application filed September

24, 1894.

NO- 544,335-

'.rhis arrangement includes a plate having two perforations
therein, two signaling plates arranged adjacent to the perfora-
tions, electro-magnets for operating the signaling plates, having
their armatures connected directly to the respective signaling
plates, and an interlotkiiig extension from the armature of one
of the magnets and adapted to be placed within the path of the
travel of the armature of the other magnet.

544,578. Electric Arc Lamp. John H. J. Haines, New
York, N. Y., and Alexander B. Fernald, Jersey City,
N. J. Application filed November 20, 1S94.

In combination with the base, there are a frame for the feed-
ing mechanism, a hollow bolt connecting the base and frame
and provided with a spline on its inner surface, a carbon carrier
in the form of a screw passinir through the bolt and provided
wit^. a groove extending longitudinally thereof to receive the
spline a nut free to rotate upon the carrier, and means for reg-
ulating the rotation of the nut, substantially as set forth.

544,579- Electric Arc Lamp. John H. J. Haines. New
York, N. Y., and Alexander B. Fernald, Jersey Ciiy,

N. J. Application filed November 20, 1894.

. A carbon carrier in the form of a screw of coarse pitch held
against rotation while allowed to move longitudinally, a nut
free to rotate on the screw, means engaging the nut for lifting

"it and the carrier, and a detent or clamping device tarried by
the lifting means and also engaging the nut to regulate the ro-
tation thereof.

544,610. Process of and Apparatus for Extracting Ores by
,
Electrolysis. Edward W. Clark, Butte, Mont. Ap-
plication filed November 5, 1S94.

This process of separating gold from its ores consists in mix-
ing the ore with a solution of chloride of sodium and then pass-
ing said mixture into the presence of separated bodies of mer-
cury in a regular succession, and at the same time subjectiniT
it to the action of electricity, each body of mercury acting as a
cathode.

544.633. Combination Dynamo. Ernest P. Warner, Chi-
cago, 111. Application filed February 24, 1S90.

The feature of this invention is the combination with field
magnet coils in an arc li.tht dynamo, included in series with
the working circuit, of a switch adapted to short-circuit a por-
tion of the field magnet coils to reduce the field strength,
the coils being short-circuited instead of thrown on open circuit
to thereby afford a counter electromotiveforce to prevent surges
of the field at the lesser strength, and brushes adapted to be
moved about the commutator to a position of no spark under
the new field strength, whereby the dynamo may be readily
converted from a full arc to a half arc machine.

544.634. Electric Lighting Attachment for Gas Burners.
Frank A. Webb, Beverly, Mass. Application filed

March 11, 1S95.

In combination with a Hunsen burner having air inlets and
the incandescent mantle suspended above it, there are a sta-
tionary insulated electrode and a movable yielding electrode
arranged within the mixing chamber of the burner, the latter
electrode being connected for operation to a gas cock on the
gas supply pipe, and adapted to br^ak and close the circuit for
the purpose of igniting the gas within the burner below its
mantle.
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Lighting Plant in Medinah Temple.
Attention is now particularly directed to the higher de-

grees of Masonry by the great conclave of the Knights Tem-

plar in Boston and the succeeding meeting of the imperial

council of Xobles of the Mystic Shrine at Nantasket Beach,

These gatherings give renewed demonstration of the num-

bers and influence of these organizations and are occasions

of much pageantry and brilliant social activity. Boston is

en f^te this week and the electrical displays are conspicuous

feature of the decorations.

Masonic organizations have erected many handsome build-

ple. The membership of Medinah Temple, which was or-

ganized in 1SS2, is over 2,200.

The electric Hghting plant is in the basement and is

shown in the picture. It consists of two simple engines

directly belted to two bipolar dynamos. The engines are

rated at 50 and 100 horse power respectively, and the dy-

namos have a corresponding capacity for 340 and 900 lights

of 16 candle power each, the smaller machine being driven

at 1,300 revolutions per minute and the larger at 900. The
switchboard is of white marble, with Western Electric instru-

ments. By its side is a gaugeboard, also of white marble.

Hawaiian Government's Substantial En-
dorsement of the Cable Project.

According to the dispatches from Honolulu last week, the

Hawaiian government has set the administration at Wash-
ington a good example by giving its approval to a project

for an American cable between the Sandwich Islands and

San Francisco, and pledging its financial support to the en-

terprise. The only opposition to the scheme came from

the friends of the British project. The dispatches say that

the Senate and House ratified the cable contract made by

President Dole with Z. S. Spaulding, by whicli the gov-

ings in the large cities of the country. Two conspicuous

examples are in Chicago—the great Masonic Temple and

Medinah Temple, the headquarters of the Shriners. The

electrical plant of the former was described a few years ago

in this journal, and advantage is now taken of a timely oc-

casion to illustrate the lighting equipment of the latter.

Medinah Temple is at Fifth avenue and Jackson street,

and, as the illustration shows, is a large and conspicuous

buildmg. The Arabic tracery and the Oriental effects of

the upper portion of the building make it particularly no-

ticeable. The structure is 12 stories high, but it is as tall

as an ordinary 14-story bailding, as the eleventh and twelfth

floors are devoted exclusively to the assembly hall, banquet

room and other apartments of the temple proper, and are

lofty and imposing. The first 10 stories are divided into

stores and offices, although a portion of the tenth floor is

at present used as club rooms for the members of the tem-

LIGHTING PLANT IN MEDINAH TEMPLE.

the two boards taking up one side of the room and forming

a conspicuous feature of the plant.

When the interior finishing is entirely complete the build-

ing will be supplied with about 4,000 lamps. Fifteen hun-

dred of these will be in the temple rooms, while the re-

mainder will be in the stores and offices. The commercial

and society portions of the building are quite distinct, and

are wired on separate trunk mains. Although the total

number of the lamps is large, the average load is light, as

the tenants and the temple rarely require current at the same

time. Then, again, the building is so constructed that all

offices have outside windows, which reduces the demand for

artificial illumination to a minimum. A number of fan mo-

tors are attached to the circuits, but in other respects the

installation is a straight no volt lighting plant.

Experiments are now being made with a view of lighting

Westminster Abbey by electricity.

ernm-nt grinti an e>::lu;i/3 franchise for 20 years, bu

provides that ihe grant shall not prevent any foreign govern-

ment having existing treaty rights with the Kepublic of

Hawaii desiring so to do to land a cible upon the Hawaiian

group for other than cjmnsrjial purposes from any point

on the North American continent. The government agrees

to pay the contractor an annual subsidy of $40,000 for 20

years from the date of the euablishment of the telegraphic

communication between Honolulu and a point at or near

San Francisco and the islands of Hawaii, Moloki, Maui

and Kauai, the subsidy to be paid in quarterly installments

of $10,000 each.

Work on the cable must begin on or before May i, 1897,

and the line mu>t be completed by November i, 1S9S;

otherwise the contract is void. If Spaulding fails to ob-

tain assistance from the United States, the Hawaiian gov-

ernment may cancel its contract. The company will be ex-
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empt from duty on material, taxes and port charges in ad-

dition to other privileges.

The maximum rates for messages, other than government

messages over the cable between Honolulu and San Fran-

cisco, shall be such as shall be agreed upon in any contract

which shall be made between the contractor and the United

States government, not exceeding $l per word, and any

contract with such government shall prescribe a maximum

scale of rates.

Compounding Dynamos for Armature
Reaction with Converters.

Since the paper by Prof. Elihu Thomson was read be-

fore the meeting of the American Institute of Electrical

Engineers at Niagara Falls, on tlie subject of compounding

dynamos for armature reaction, there has been a large

amount of discussion among the electrical engineers of this

country and abroad regarding the early history of this

subject.

A representative of the Western Electrician had a

recent mterview in Boston with Dr. W. P. Freeman, who

made deep researches into this subject in the early days of

electrical invention. Some time ago, when Dr. Freeman

was asked to give what information he had in relation to

the converter system, he refused, but at the present time this

journal isenabled, through his courtesy, to present the fol-

lowing statement, with the accompanying sketches. Dr.Free-

man was asked to state, as nearly as possible, when he was

able to present a practical demonstration of the converter

system, and replied:

*'In iSSi I perfected a machine on a principle of a com-

pound dynamo for armature reaction (Figs, i and 2} which

produced five arc lights or 40 incandescent lights, and I

used in circuit a pole-changer and induction coils, or con-

verters as is better known at the present time. When
the incandescent lights were used the machine delivered

2,500 volts and 15 amperes. There were two converters,

each about 12 inches in length, and I connected these two

in multiple circuit, and dropped the voltage, as I remem-

ber, to either 50 or 75 volts, and ran forty incandescent

lamps, a part of which were Maxim, with a filament often

called 'M' or 'W.'

*'I had this on exhibition for three months or more at

my factory, 43 Center street, New York city. There were

a large number of capitalists who came in during that time

to investigate the system, and I finally made an arrange-

ment and sold to W. F. Jobbins of New York city what

was knovm at that time as the sub-dividing device of the

electric light system^ reducing a high voltage to any re-

quired voltage, and which was supposed at that time, and

talked of, as being a wild idea, and Mr. Jobbins did not

consider it of much importance. I therefore added to the

same agreement the sale of the thermostat invention, which

I was manufacturing, for one-fifth interest in the Jobbins

Manufacturing company's works.

"In 1SS3 I constructed two machines, one a direct cur-

March 27, 1S8S, I received a patent. No. 268,737, which

proves to my satisfaction that these are the fundamental

principles of this system as claimed by me; and according to

my patents I do not see where a multipolar field machine

can be used where only one-half of the pole pieces are

wound, without infringing uipon my patent.

"One of the claims allowed me was: 'The combination of

a multipolar field magnet and multipolar iron armature cor-

responding in number of arms, or polar extensions, and

having only half its total number of arms wound with gen-

eratiLg conductor and commutator.'

"I do not consider this machine as an emergency machine,

entire length of the road, the current in the neutral conduc-

tor will correspondingly vary, and will in this way spread

the injury to underground structures over a much larger

territor}', and render it impracticable at any time to deter-

mine where injury is about to take place. This expedient

is only applicable to double-track roads and excludes all of

the many single-track installations from consideration.

Harold P. Brown has proposed an arrangement which

is diagrammaticaliy outlined in Fig. i. At the station at

least two or more generators are required, the division of

units being such that there is at least one special generator

of about one-quarter the total capacity of the station, which
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FIG. I. ADDITIONAL SOLUTIONS

but one which is practical from every standpoint, as it can

be made in all sizes, and will govern itself within 2 per

cent, with a variation in speed of the armature of at least 10

per cent, without overheating."

Additional Solutions of the Electrolytic

Problem.
By Arthur V. Abbott, C. E.

In a recent paper before the Northwestern Electrical as-

sociation an endeavor was made to draw attention to the

inevitable interference which must arise with the progress

of electrical industries, owing to the common use of the

ground as a portion of the circuits of a number of different

electrical enterprises. It was further pointed out that prob-

ably the only absolutely specific and just solution consisted

in furnishing each electrical enterprise with its own exclu-

sive and appropriate metallic circuit.

The problem of the electrolytic action of street railway

currents upon the underground structures existing in city

streets was given prominence, owing to the importance of

the interests involved. Lack of space prevented at that

time an enumeration of all the possible expedients which

might be used to accomplish, more or less successfully, the

protection of underground structures. In addition to the

two methods to which attention was directed, the complete

metallic circuit and the introduction of special return

feeds from dangerous points, three other expedients have

Kig I.

COMPOUNDING DYNAMOS FOR ARMATURE REACTIO.N WITH CONVERTERS.

rent machine and the other an alternator (Figs. 3 and 4).

These machines, as can be readily seen, were practically

the same as the machine I made in 18S1, except the varia-

tions which were made to facilitate winding, and also to

bring about a more perfect and even saturation of the mag-

netic flux. During that year I sold upward of 20 of this

type of machine, which were much smaller than the first

two manufactured, but which produced 20 incandescent

lights of 16 candle power.

"In 1SS6 I made still a further improvement upon the

previous design (Figs. 5 and 6); since which time I have

manufactured several hundred small machines, and on

been proposed which afford more or less partial solutions of

the problem.

It has been suggested that corrosion from an electric rail-

way could be avoided by operating the railway circuit as a

three-wire system. A double track is essential, so that the

trolley wires may serve as the outer mains, while the ground

and the rails play the part of the neutral wire. This solu-

tion is defective, as it is impracticable to arrange the load

on the two sides of the railway to a complete balance, and

insofar as the system is out of balance the current must

return through the rails and ground. Also, as the load on

the two sides of the system is constantly varying over the

OF THE ELECTROLYTIC PROBLFM.

is to be connected, as indicated in the diagram, directly to

the pipe struclures in the street. The remainder of the

station generators are, as usual, connected to the rails or

to the return feeds. If, now, the special machine be oper-

ated at a few volts higher potential than the rest of the sta-

tion, it is quite evident that its action will be to render the

pipe structures to which the negative pole of the special gen-

erator is connected electro-negative to the rest of the sys-

tem, thus obviating electrolytic action. Such an arrange-

ment of station machinery is undoubtedly a palliative. It is

by no means a cure, for in case in any part of the pipe sys-

tem there happens to be ahigh resistance joint, such ajoint

would become a point of inflection in the current, being

electro-positive on one side and electro-negative on the

other side. It is, perhaps, possible to locate such joints by

means of a careful voltmeter survey, but only at the ex-

pense of considerabI.e time and trouble, and when dangerous

spots of this kind are determined the resistance of the joint

iQust be obviated either by some form of bond or other de-

vice. It will be readily perceived that in many instances

pipe structures will not return near enough to the station

to render such an action as is outlined in the diagram possi-

ble, and frequently the pipe lines may be parallel to the

railway track for a considerable distance and then lead away

from the station in such a way as to render the application

of this method impractical. Under these circumstances it

will be necessary to determine by means of a voltmeter sur-

vey the condition of the underground structures and run to

the danger points a special conductor.

Very recently Mr. Farnham has proposed an additional

solution of the electrolytic problem, which appears to be

one of considerable merit. The usual conditions, together

with the remedy proposed, are outlined in Figs. 2 and 3.

Under ordinary circumstances, the railway system is op-

erated as shown in Fig. 2. The positive pole of the station

is connected to the trolley wire and current passes from the

station over the trolley wire and then to the rails. From
this point it returns to the station by the route of least re-

sistance, whether through the ground, the rails or a neigh-

boring pipe line, as the case may be. At all points where

the current leaves the pipe line or. other underground

structure, the line becomes electro-positive to its surround-

ings and affords points of danger, as is indicated in the dia-

gram.

Suppose the circuit to be arranged as shown in Fig. 3.

Here, as in the previous case, the positive pole of the gen-

erator is connected to the trolley wire, but the negative

pole is not connected to ground in any way. On the con-

trary, the generating station is carefully insulated from

earth, the negative pole being connected to a set of return

feeds that may be strung along the route of the rail-

way on the same poles that carry the positive feeds. At
frequent intervals, say at every pole or every other pole,

the return feed, which is otherwise carefully insulated, is

connected to the rails only through sets of variable resist-

ances, as indicated on the diagram. These resistances are

proportioned in such a manner as to render all paths from

and to the station of precisely the same resistance—that is

to say, from the station a the resistance of the circuit from

a to the farthest car and back to the station through g or

/i will be the same as the resistance from the station at^fl

to the nearest car and back to the station through i or/.

A consideration of the diagram will render ic quite evi-

dent that as the generators at the station are entirely insu-

lated and as the return feeds are connected at frequent
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intervals to the rails in such a manner as to render all the

paths of equal resistance, no current will flow froin the rails,

excepting such as passes from any car to the two nearest

points of return to the return feeds, and under these circum-

stances there is little or no tendency for the current to

leave the rails and pass to any adjacent underground

siruclures. It is, of course, conceivable that a pipe line

may be so near the rails—within a few inches of them, per-

haps—that a slight amount of electricity may escape to the

pipe line for a few feet; such cases would have lo be partic-

ularly guarded, but would form an exceedingly infrequent

exception to the general rule.

The objection to be urged against this expedient will in-

evitably be the additional expense required in the erection

cost ofevaporating water from 20 cents per 1,000 pounds to
eight cents per hour. This saving can be made with a
much less investment than if new engines should be in-
stalled.

Personally, I am quite a friend of the old horizontal tubu-
lar boiler; and while admitting fully the advances made in
water-tube boilers and the Ireedom from dangerous explo-
sions due to their use, I think, however, that the horizontal
tubular boiler will remain in use for many years, especially
in plants where there is a sudden demand for a large in-
crease of power for short intervals. The horizontal tubular
is enabled to respond to this demand because of the large
amount of energy stored in Ihe hot water it contains.

Since the introduction of the high-class water-tube
boilers, the old fire-tube boilers have been looked upon as
old-fashioned arrangements which any maker could build
oUt of any kind of material, and in any manner desired.

then cannot be located closely. Sufficient space should be
allowed under the boiler to admit of some smoke-prevent-
ing device, many of which are very economical investments.

The fittings of boilers, such as water columns, feed pipes,
blow-off pipes, valves, etc., are most important. I was
recently consulting engineer during the erection of a boiler
plant, where the lower connection for the water column
entered the boiler on the side very near the water line, and
was so incased in the brickwork that in no possible way
could tjie pipe be cleaned, although its position was most
favorable for collecting deposits.

All connections for the water column should be T's in-

stead of elbows, so that the plugs can be taken out and all

pipes easily scraped.

There are many ways of introducing the feed water, but
as most modern plants use hot water this is not as import-
ant as when cold water was thrown directly into the
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and maintenance of the return feeds, for this expedient

amounts to giving the railway a complete metallic circuit,

only using the rails to carry current between adjacent poles.

There is no gainsaying this argument. It merely remains

for the railway companies to face the inevitable position

that they must either design railway lines in such a manner

as to obviate the damage to existing underground structures,

or to go out of the business.

It is absolutely certain that the time is rapidly approach-

ing, if not already at hand, wh^n no franchises will be

granted to electric railway companies that do not contain a

provision fixing upon the railway companies all responsibility

for injury which may later be attributable to electrolytic

action. In many instances the damage done by existing

railway companies has formed a basis for legal proceedings,

in every instance to the defeat of ihe railway company. It

is certainly necessary, therefore, for those interested to look

the situation squarely in the face and take such steps as in

the future will relieve them from disagreeable responsi-

bilities of this kind.

Boilers and Suggestions for Boiler Spec-
ifications-'

By John C. McMynn, M. M. E., E. E.

With the many improvements made during the last

few years in the construction ofdynamos, and the increased
efficiency of both dynamo and engine, as well as all auxil-

iaries for distributing the electric current, it would seem
that the acme of perfection had about been reached, and
that no radical increase in economy could be expected in

It is because of this carelessness that we read of so many
explosions, and I am of the opinion that had these boilers
been built of first-class material and after approved plans,
governing both the workmanship and the setting, many of
these explosions would not have occurred. It is with this

idea in mind that I have collected the best points of dif-

ferent specifications which have come to my attention and
piesent them to you, trusting that you may tiud something
of value in them.

iMATERIAL.

The almost universal material for building boilers to-day
is steel. Some years ago ihi^ statement was enough, but
to-day there are steels and steels, and some extremely poor
stuff is passed off on the unsuspecting boilermaker, simply
because it has the maker's name stamped upon it and the

usual formula "60,000 pounds tensile strength." When it

is known that a good percentage of the plate output is re-

jected by inspectors for larger and more prominent builders,

even after the maker has stamped such plates, it must be
admitted that the rolling mills will sell such plates to pur-
chasers not having their material inspected, and where
there are no chemical requirements. A conscientious
boilermaker can refuse to make up plates which are of un-
even thickness, or which are from crop ends of ingots, but
without a chemical analysis he cannot know what the phos-
phorus is, or the sulphur.

WORKMANSHll'.

In many cases the best of material can be so handled as
to neutralize all of its benefits. Where rivet holes are
simply punched, and carelessly at that, and the drift pin
has to be forced to bring the holes opposite, strains are set

up in the steel, which are very favorable for an accident if

other conditions are just right.

Rivets should always, where practicable, be driven with
hydraulic pressure, and with force enough to fill the holes
completely. Otherwise, although the seams may be tight,

boiler. The feed pipe should be at least i/^ inches for a 60
inch boiler, and not less than one inch for a 36 inch boiler.

The blow-off pipe should always be two inches in diameter,
except when water is bad and deposits large, when it should
be 2^ inches. If a larger one is used the water does not
discharge rapidly enough to carry away scale, etc., without
becoming choked up. I liave found it to be very advan-
tageous to use two valves in the blow-off pipe, an asbestos
cock nearest the boiler and a gas valve beyond. When the
boiler is to be blown off the cock can be opened first and
then the valve; after blowing off the valve can be closed
first and then the cock. In this way the cock will not be
cut, and will keep tight indefinitely.

The following specifications relate simply to horizontal
tubular boilers. It is an extremely difficult task to write
specifications for a water-lube b liler, and most of such
specifications are written by the boilermikers themselves,
or by som; engineer simply to avoid recommending a cer-

tain type.

SPECIFIC VTIOXS FOR STEEL TUBUL\R STEAM BOILERS.

These boilers shall be of the horizontal tubular type, and
must be delivered on the grounds with all fittings and other
appurtenances as called for in these specifications.

The boilers shall be 72 inches in diameter and rS feet

long; thickness of shell three-eighths inch; of heads one-half
inch; shells to be made in three 72 inch courses on top, and
on bottom there shall be one sheet 12 feet longand one sheet
six feet long, the short sheet to be at the back end of the
boiler.

Each boiler shall have 62 tubes, each four inches in diani

eter, th ickness No. 10 B. W. G., made of best lap welded
iron. The tubes are to be set in vertical and horiznnta'

rows with as much space between them as practicable, but
in no case closer than four inches. All tubes to be set in

copper thimbles with Prosser expander and well bedded
down.
The stays for each head above tubes to be 14 in number

ex. 6
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engine or dynamo. The boiler and its auxiliaries present a

fertile field lor the inventor and student. To be sure, there

are men whose lives have been spent in the study of boilers,

and the names of Babcock and Meier are as indelibly writ-

ten in fame's book as those of Corliss and Reynolds. Sim-

ply as an example of the relative economy made by im-

proving the engine and boiler, I present the following taken

from actual practice in this city.

The usual amount of steam used in a simple non-condens-

ingenginewas 30 pounds per horse power per hour. In one

case improvements were made, and a compound condensing

engine installed and the consumption was reduced to about

18 pounds per horse power hour. Before the new engine

was installed 100 horse power took 3,000 pounds of water

per hour, and the average cost of this was, as is the case in

the average Chicago plant, 60 cents per hour for 100 horse

power. When the compound condensing engine was used

the cost of 100 horse power was 36 cents per hour. In an-

other plant improvements were made which reduced the

I. Read before the Northwestern Electrical association, Chicago,

July 18, 1895.

the material wdl creep and throw an excess of load at some
point.

The setting of the boiler is as important for economy as

the design and workmanship, for even under the most mod-
ern water- tube boilers settings have been placed which al-

lowed of no combustion chamber, and in which the gases

were taken directly into the tubes and no fresh air admitted

until after they have passed through the tubes and a higher

temperature obtained in the base of the stack than among
the tubes.

For a horizontal tubular I am greatly in favor of hang-
ing the boiler from I-beams, which are supported independ-

ently from the walls. Many engineers insist that the lon-

gitudinal seams should be left hidden in the brickwork and
not exposed to the fire. I prefer to carry the side walls up
above the seams, leaving a space of at least four inches,

preferably six inches, on either side of the shell. A small

door at either end admits of frequent inspection of the

seams, and if any leak occurs it can easily be located.

Otherwise, if the seams are hidden in the brickwork, leaks

will not be detected until the brick walls are saturated, and

and \\i inches round, not less than four feet long; three
stays in back head under tubes. If boilers have domes, the
heads to have not less than six stays each. All stays to be
crowfoot of standard proportions,, the McGregor steel brace
to be used.

Each boiler shall have two manholes 10 by 10 inches, with
all proper plates, McCregor crabs and bolts complete, all

to be of tlie Eclipse pattern. There shall also be provided
in each boiler holes properly drilled and tapped for blow-off,

feed and water gauges.

The shells, domes, heads and drums of these boilers shall

be constructed of homogeneous steel, made by the open
hearth process, and shall have the following properties and
be of good finish and of uniform quality.

First—The ultimate tensile strength shall not be less than
55,000 nor more tlian 62,000 pounds per square inch.

Second—The elastic limit shall not be less than 32,000
pounds per square inch, wiili an elongation in eight inches
of not less than ^25 per cent. ; the test sections shall have
planed or milled edges, with a cross-sectional area of not
less than one-half of one square inch.
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All steel must stand hot or cold bending, double and

hammered down on itself without showing signs of distress,

and must be capable of standing the usual punching and

punching and drifting tests.

When a sample is broken after being nicked, the appear-

ance of laminations or cold sheets, or other imperfections,

will cause the rejection of the plates.

All tests shall be made at the steel mills by such inspec-

tors as the builder may appoint, and the contractor shall

provide and prepare, under his directions, such sample from

each plate as is necessary to determine its quality, and the

contractor shall also give the inspector all requisite assist-

ance without e.xtracost.

The builder also reserves the right to make chemical tests

of the material, and if this shows more than .04 per cent,

of phosphorus or more than .03 per cent, sulphur the

plates will be rejected. Each sheet used in the construction

of tlie boilers shall have the maker's name and the inspec-

tor's stamp on the outside.

Flanging shall be machine turned at a good red heat to a

radius of two inches, and not a single blow shall be given

after the plate is cooled down to less than cherry red. After

flanging, all plates shall be annealed to the satisfaction of

the inspector.

Rivets shall be of charcoal iron, "Burden," best three-

quarter inch throughout,and no scrap work will be allowed;

the longitudinal seams to be double stagger riveted and the

girt seams single riveted. The rivets must completely fill

the holes, have full heads concentric with the rivets and in

full contact with the surface of the plates, and be machine
driven wherever practicable. Rivet holes must be accu-

rately spaced, and, if necessary,seamed to be truly opposite

before the rivets are driven, and no holes shall have torn or

ragged edges.

The use of drift pins will be allowed only for bringing the

several sheets together, and must not be driven with such

force as to disturb the metal around the holes.

First-class caulking and chipping on outside and inside of

BOILERS OF OTHER DIMENSIONS.

The foregoing relates simply to a 72-inch horizontal tubu-
lar boiler, and for other dimensions I have used the follow-
ing proportions:

Diam. Length. Shell. Heads. 'lo. tubes. Diam.

to inches.

54 inche.s.

40 inches

18 feet.

16 feet.

16 feet.

11-32 in.

5-i6 in.

5-16 in.

% inch.
7-16 inch.
7-16 inch.

44
48
28

4 inch.

3,% inch-

Zli inch.

However, these specifications cover the ground and can be
changed to meet any particular case.

In asking for water-tube boilers it has been customary to
ask the builders to guarantee an efiiciency or a high
evaporation. In most cases this has been unsatisfactory,
as the highest priced coal is used on the test and the boiler
has everything in its favor. The owner cares nothing for
efficiency if to gain it he has to burn a coal costing $4 or
mnreper ton, when he can buy coal for $1.50 or $2 per ton. I
would suggest the following as a means of knowing just
what the boiler will do under ordinary conditions.
The maker shall guarantee the cost of evaporating 1,000

pounds of water from and at 212°, using whatever coal is,

in his opinion, the most economical, and shall name each
coal in his proposition. The owner reserves the right to
purchase such coal in the open market.

Where coal costs—per
ton delivered.

Cost of evaporating 1,000 pounds of wa-
ter from and at 212° shall not be more
than

^1.00
1.50
2.00
2.50
3.00
3-50

7J4 cents.

10 cents.

12J4 cents.

15 cents.

i-lVi cents.
22 cents.

The foregoing is taken from actual tests on different types
of boilers, and I know that any well constructed modern
boiler can meet these costs if care is taken in the settin*^.

three-fourths of an inch thick forms a stiff seam, a ridge point
in the circle, and as bending takes place at either side of that

seam, it strains the metal on either side of the seam. I

think it would be better to heat the seam entirely and keep
it hot, and when you cool it down, do so gradually. In all

the boilers that have been put up in this way there have
been no leaks. The other boilers have had leaks and we
could not find them and had to tear out the side walls. But
if there is any leak in that seam we can detect it right away.
Otherwise you have to tear down the walls to find the leak
and be at considerable trouble in getting at it.

Mr. Stephens: The temperature of the sheet and the
boiler being the same, if the boiler was covered in some
other method than with a brick arch, say with non-con-
ducting asbestos covering, would it not be better under
those conditions to have the seam above the fire, and is that
not a better covering than the usual brick covering in any
event?

Mr. McMynn: If the boiler had an asbestos cover in-

stead of a brick covering, yes; if the heat under the shell

of the boiler passes immediately through it and is taken up
by the water, how can we have any higher temperature
than the temperature of the water? We cannot, because
as soon as it gets hotter it is absorbed and the steam pres-

sure goes up.

Mr, Stephens: The temperature will be even all

through the boiler and why would it not be better to have
it up above?
Mr. McMynn: I don't know but it would, but very

few people can afibrd to cover their boilers with that kind
of covering.

Mr. Stephens: That covering costs but very little

more than brick covering, and I think it is preferable. You
can get at the seam by taking out a sheet of this asbestos

covering, with an air space.. I think it is better; it is lighter

and much cleaner.

Mr. McMynn: It is used to a very considerable ex-

tent. It is my idea that after the gases enter the tubes you

FIGS. I AND 4. FIRST THREE-PHASE PLANT IN THE ROCKY MOUNTAIN REGION.

sheets will be required, and the lap of sheets shall be not
less than i ^^ inches from center of rivet to the edge of
sheet.

Each boiler when completed shall be tested to a hydro-
static pressure of not less than 150 pounds per square inch

before leaving the shop and all seams must be tight. The
steam pressure will be set at 95 pounds.

All material and workmanship will be subject to the in-

spection of the builder or his authorized inspector, who will

reject all unsuitable or defective material or workmanship.
Each boiler shall be provided with full cast-iron fronts

of neat design and well fitted together. Boilers will be set

in batteries of two. On each boiler shall be four cast-iron

brackets, or legs, on each side, with six three-fourths inch
rivets in each, and underneath each leg a cast-iron expan-
sion plate with three ridged spaces for roller*;; the rollers to
be of steel and a sufficient number furnished for each leg;

or the boilers shall be provided with six plates suitable for

connection in the hangers from three I-beam supports.
AU castings are to be smooth and true, so that the rollers

will have a free and easy bearing on the masonry.
All work or material necessary to render these boilers

complete and perfect shall be furnished by the contractor,
the cost of the same being merged in fehe contract price for

the work.
The contractor shall furnish all transportation, labor,

materials, tools, scaffolding, etc., for performing the work
in the best possible manner, and to protect the work during
its construction, for the price named in the contract.

The nature and intent of these specifications is to provide
for the work herein enumerated, to be complete in ever)'

detail for the purpose designed, and the contractor hereby
agrees to furnish any and everything necessary for such
construction, notwithstanding any omissions in the drawings
or specifications.

Proposals must be made strictly in accordance with the
following form, and the prices attached must include every-
thing necessary for the construction and completion of the
work as herein specified and described.

It is also well enough to ask the maker to guarantee the

repairs, under good management, for two years.

I do not wish to be understood as favoring a horizontal

tubular boiler rather than a water-tube, but present Uie

above for those whom it will interest, and who either have

or are about to buy horizontal tubulars.

Discussion.

Mr. Stephens: In Mr. McMynn's paper he mentions
the advisability of using a 12 and a six foot sheet. I would
like to ask in which end of the boiler you would place the

long sheet?

Mr. McMynn: I would place the long sheet at the

front end of the boiler.

President Grim.m: I was somewliat surprised to hear
you advocate the idea that the walls should not be drawn
in until after they had passed the lateral seam. My im-

pression had always been that that seam should be carried

up above the boiler sills, so that the fire would not strike

the ribs. The reason you give is, that you can detect a leak

quicker. But is not a leak more likely to occur when it

strikes it direct?

Mr. McMvnN: I will say that that was first brought

to my attention at the Brilliant pumping station in Pitts-

burg. There they had 72 inch boilers. On this plant they

carry the side walls up ^vith about six inches space, and
above the seams, giving much more heating surface, and at

the same time leaving their seams in the fire. I questioned

Mr. Shepherd very closely on that point, asking him why
he did it, and his arguments were so good that I was won
over. I found his boiler would evaporate more water and
give better service by having that combustion chamber way
up there. Both material and workmanship were carefully

inspected, and I think when that is the case, there will be no
leaks. Of course if you build up a quick fire you might

strain it slightly, but after you have got it ho% it is only the

temperature of the water any way, whether it is in the fire

or out of the fire. The water and steam keep it at, say,36o'-'or

380^. The main trouble with marine boilers is that material

gradually stop the combustion and you have got to have a
good combustion before they enter the lube. The more
combustion you can get there to supply that heat, the more
you are going to absorb. I found that by shutting up some
tubes of the boiler and testing the boiler, say for ten hours,

and then opening up the tube, that it does not'make any
difference vWth the boiler at all. Therefore, I argue that

the tubes are simply to carry olif the products of combustion,
and should not be counted as efiicient heating surface as

other parts of the boiler. No boiler ever had a better

heating surface than the Peck boiler. It has half-inch steel,

but as long as it is hot, the heat must pass through the
brick, through the half-inch steel into the water, the
tubes merely carrying out the gases. We all know that

with a firebox boiler we get some of the best results in

the world. On the drainage canal not long ago, a friend of
mine put in two fire-tube boilers with 30-inch fire tubes.

They had to shut do^vn. They took those out and put in a
boiler of exactly the same dimensions, with a big firebo.x

over it, and that boiler was never shut down an hour. I

claim that the combustion chamber and combustion under
the boiler is the best, and that a square foot of it is equal

to four or five square feet of one of the tubes, or even more.
President Gkim.m: How many pounds pressure is ordi-

narily carried and used in a boiler, say 60 inches in diameter,
16 feet long, with three-eighth inch shell and one-half inch
head?
Mr. McMynn: There is no trouble in carrying 125

pounds if the boiler is carefully inspected and looked after.

About 100 pounds is usually carried. In the Pittsburg com-
pany's station they are carr)'ing 125 pounds with a 72 inch
boiler with

-J-1
inch shell.

Mr. T.A.TNALL: Mr. McMynn says that %vith a tubular
boiler the heating surface under the boiler is more efficient

than in the tube, the tube simply carrying oft" the gases. I

think combustion that takes place under the boiler produces
better heat in the tubes. It is the combustion under the
boiler that gives heat, but heat is absorbed through the

tubes and not through the shell, because the Peck boiler
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has no healing surface. The brick arch simply keeps the

flame from -impinging on the shell, and I would like to ask

whv that is not right.

Mr. McMvnn: The Peck boiler is a new boiler in the

market, and in the Detroit municipal works is showing very

good resolts. It has a very large drum; I think S4 inches,

of half- inch steel; and on the bottom the bricks are secured,

held directly on the shell, which stops the heat Irom striking

the boiler itself. The bricks get red hot and they are im

parting their heat to the shell, and they produce a high tem-

perature where the gas enters the tubes. If you can com-

plete the combustion before you get the gases into the tubes

you will get a much higher temperature. Vou will do better

than if they were thrown directly into the flues with the

smoke. Smoke is only an absence of oxygen, and as soon

as you get complete combustion you will get a very high

temperature.

First Three-phase Plant in the Rocky
Mountain Region.

An important application of the three-phase system of long-

distance transmission of power has recently been installed

and put in operation at the Silver Lake mines, near Silver-

ton, Colo., where power is transmitted a distance of three

miles through some of the roughest country in Colorado. It

is attracting considerable attention among mining men, as

it is the first three-phase plant installed in the Rocky Moun-

tain region.

The Silver Lake group of mines lies about four miles

southeast of Silverton, at an altitude of 12,300 feet above

sea level. They are owned by Edward G. Stoiber. The
ore mined carries both gold and silver, is of a comparatively

low grade and requires concentration.

In one place where a chasm has to be spanned the wires

leap from pole to poie a distance of 275 feet. They have
been strung with special care as befitted the abnormal condi-

tions. At each insulator the wire is run through a short

piece of rubber tube as an extra precaution against leakage.

Lightning arresters are placed at each end of the line and an

additional safeguard against possible damage by lightning is

provided in the shape of a barbed iron wire which extends

the entire distance of the line along the tops of the poles and

is grounded at every second pole. In this country where
the storms are frequent and the lightning disastrous in its

effects, every precaution is taken to frustrate possible dam-

age from atmospheric discharges.

In the winter time the snow lies thickly on the ground

and all intercourse between the mine and civilization is al-

most cut off. Some idea of the difficulties of the road may
be gathered by referring to Fig. i, where the zigzag route

up the side of the mountain is shown.

Arriving at the mine the current is supplied to a 100

horse power three-phase induction motor run directly from

the primary circuit. Another 100 horse power motor, as

well as one of 75 horse power, is located beneath the

ground, and current is supplied to these at a pressure of 220

volts, the reduction in pressure being effected by step-down

transformers. In addition a 15 horse power motor runs a

punip raising water from the lake to the mill, and one small

one horse power motor operates a blower and the lights

for a bunk, office and other buildings, both being connected

to the secondaries.

The induction motor u=;ed is an excellent representation

Humorous Side of an Exposition.
It is not so long since the exposition of '93 that the

readers of the Western Electrician have entirely for-

gotten the strange, impossible and laughable propositions

which were laid in all seriousness before the management,
or published in the daily papers. There was the man who
had a project for lighting by means of a copper and a zinc

plate buried in the earth, and the individual who wanted to

light up a section of a building by static discharges, and the

inventor who was going to startle the world with a system

of shifting the current rapidly through a series of incandes-

cent lamps, and thus make the current required for one lamp
do service for a dozen; and a lot of inventors of this class

who expected to lift themselves over the fence by their boot-

straps. There was to be a veritable iron mine under the

Lake Front park and a grotto with a glass roof beneath

Lake Michigan, if suggestions were only adopted. Equally

feasible were hundreds of propositions, inventions and sug-

gestions which the directors and managers of the Colum-
bian Exposition were too obtuse to take stock in or assist to

develop. The world, alas! has lost the suggestions of these

people, who were so unfortunate as to be born ahead of the

age, and the value of their irrecoverable discoveries, inven-

tions and suggestions may never be calculated.

But there is a lesson in all this. Another huge exposition

is about to be brought forth, and it remains to be seen if the

management, having these dire mistakes of our own expo-

sition before it as an example, will accept and profit by the

suggestions which are gratuitously showered down upon it

by these minds of the future. One of these wise-beyond-
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FIGS. 2

Previous to the installation of the electric plant, the mill,

which is situated on the shores of the lake, near the mouih

of the mine tunnel, was run by steam. Coal was brought

to the steam engine by the zig-zag path up the mountain

shown in Fig. i, and by the time it reached the furnace it

cost $8.75 a ton. This represented a monthly expenditure

of almost $1,000, and the expense proved a burden which

went lar to eat up the profits of the mine.

The plant is now operated by water power, which is

brought from the Animas river, above Silverton, through a

three by four foot flume 9,750 feet in length, which carries

2,350 cubic feet of water per minute. Flumeand trestle are

shown in Figs. 2 and 3. One of the great advantages of

electrical utilization is here demonstrated, for it was found

less expensive to build this costly two-mile flume, running

from above Silverton down to a spot where the necessary

head could be utilized, and then to transmit the current

back to the mine, rather than to continue to burn coal at

the price which it brought at the moulh of the Silver Lake

mines. The head of water obtained is about iSo feet; this

develops on the water-wheel shaft 640 horse power. The

plant consists of two four foot double-nozzle Pelton water

wheels, wheels with special buckets belt -connected to two

150 kilowatt General Electric three-phase generators. The

current from these machines is given out at 2,500 volts and

is transmitted over a distance of a little more than three

miles to the Silver Lake mill and mine. The conductors

are No. 3 B. & S. bare copper wires, one for each branch of

the three-phase circuits. These are strung from the power

house, shown in Fig. 3, up the mountain passes and through

the rugged, forbidding country shown in the illustrations.

and"3. first three-phase plant in the rocky mountain region.

of the latest type of alternating current motor built by the

General Electric company, as will be seen by the cut, Fig.

4. There are no commutators, collector rings or brushes.

The field winding is connected to the circuit, but there is no

connection between the armature and any external source of

current. The three-phise currents rising and falling in the

field windings induce corresponding current in the armature

winding and the armature revolves. The field armature

cores are so completely laminated that all loss from eddy

currents is practically eliminated. The speed of the mo-

tor is at all loads practically constant. The starting resist-

ance for preventing any excessive current in the armature

winding while gaining speed is contained in the armature it-

self, and the handle shown in the illustration serves to cut

out the resistance when the motor is fully up to speed.

These induction motors are built to stand the severest con-

ditions met with in actual service.

The interest in this mine centers, of course, upon the

economy induced by the electrical installation. The power

used in the mill and the mines at the present time is more

than three times as much as was used when generated by

the steam engine previously employed. If, thertfore,

$1,000 a month or $12,000 per year would be economized

by using the same power, an economy of not less than

$36,000 a year is effected by the operation of the mine by

electricity, and a greater power is available. Annther ad-

vantage is that the operation of machinery inside the mine

is made possible for the first time.

The second annual meeting of the American Society of

Municipal Improvements will be held in Cincinnati on Sep-

tember nth, 12th and 13th.

his days people has proposed that during the exposition of

1900 a congress be called to perfect several inventions ( !),

such as seeing at a distance, photographing in colors, di-

recting balloons, electric lighting without lamps, by "the

cold light process" through the aid of waves of high fre-

quency. If the reader guesses that this last is Dr. Gibbons,

who claims to be the discoverer of the fact that electricity

is cold, and not hot, he is mistaken. This "inventor" is a

Frenchman. Another proposes a luminous fountain 1,000

feet high, or a luminous cataract falling from the third plat-

form of the Eiffel tower. One suggests that the entire

Champs de Mars and the buildings of the exposition be

lighted by a single electric sun. There are plenty more

electrical suggestions, but other branches of wisdom have a

showing as well.

One gentleman suggests the construction of a grand im-

itation of a volcano, within which will be found all the in-

dustries with which fire is connected as a principal agent in

construction or reduction of metals, ores, etc Another desires

to have a huge globe placed between the second and third

platforms of the Etftel tower, and in this world he would

place the many special exhibits of the nations of the earth.

A mountain, too meters higher than the Eiffel tower, con-

taining a restaurant, a cafe and theater on its summit, is

another sage proposition, and a tower of Babel on the right

bank of the Seine, opposite the Eiffel, with a captive

balloon to transport passengers between the two, is

another.

It is to be hoped that the management of the French ex-

position will make haste slowly before rejecting these valu-

able suggestions.
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Encl.-vnd's willingness to give up all claim to the owner-

ship of the liitle island of Trinidad, ofi" the Brazilian cgast,

providing she can be allowed to use it as a landing place

for a telegraph, leads the New York Siiu to remark that

no doubt she would have liked to make a similar concession

regarding Necker Island or French Frigate Shoal, in the

Hawaiian group. The first question is as to who owns

Trinidad, and then comes the inquiry as to what the owner

wishes to do with it. It would do no harm to exercise a

degree of watchfulness over these transactions. A landing

place for England's telegraph at Trinidad means British

supremacy eventually, unless prevented by .outside inter-

ference. What's the matter with our own government

exercising a general supervision over the telegraphic con-

nections of the new world?

It is not to be wondered at that the people of Evanston,

111., are enraged over the vandalism that has been practiced

by employes of the Itgliting and telephone companies. The

beautiful shade trees which form one of the most attractive

features of that city have been mutlilated and disfigured until

they are positively hideous in some instances. In many
cases it would have been very easy for the companies to have

strung their wires without interfering v*ith the shade trees in

any way, and in some instances it would seem as if the com-

panies deliberately went out of their way to increase the

annoyance and inflict more damage. It is no wonder, then,

we say, that the people protest against this outrageous con-

duct, and demand that hereafter all wires shall be placed un-

derground. It is simply out of the question to defend the

course of these electrical companies at Evanston.
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larger communities. The subject was considered at the

last meeting of the Northwestern Electrical association,

which was held in Chicago, and the views expressed by the

members on that occasion as reported in this iournal last

week indicated that there was considerable difference of

opinion on several points. There seems to he a preference

for incandescent lights, especially where there are a good

many shade trees, as is usually the case in smaller places.

The discussion should be of interest to central station

managers whether or not they are members of the associa-

tion. The subject is by no means exhausted and sugges-

tions resulting from actual experience of other managers will

no doubt be acceptable to all who are giving thought to the

solution of the problem.

It is true that much remains to be done in improving

steam practice in central station work, and Mr. McMynn's
paper, which is presented on another page of this issue,

contains several excellent suggestions in this line. Practi-

cal men will recognize at once the importance of giving this

subject more attention than has heretofore been bestowed

upon it. Generally speaking, the history of boiler equip-

ments is the same old story, another chapter in the develop-

ment of electric plants like the experience with engines and

dynamos. The only way to reach a satisfactory solution is

by employing experts in boiler making. Such an important

part of the station equipment should not be left entirely to

the honesty and intelligence of the boilermaker. He may
be dishonest, careless or incompetent, and in any-event, if he

is relied upon entirely, there is a probability that there will

be serious defects in design or construction. Mr. McMynn's
experience and standing in his profession lend weight to

his opinions and suggestions.

In street railway circles it is conceded that Charles T.

Yerkes is not only a successful manager of street railway

properties, but that he is conservative as well. Ever ready

to take advantage of improvements that promise to en-

hance the value of the securities of his companies, he is not,

however, given to building castles in the air. The value of

an invention or improvement is measured by him in its

ability to increase the net arnings of his railways. The
Chicago street railway magnate has found in the overhead

trolley system a most valuable auxiliary to his cable trunk

lines, and his advocacy of electricity is due entirely to his be-

lief in its dividend-earning capacity. The inlroduction of

the trolley on the lines of the North and West Chicago

stre.t railroads formerly operated by horses was an import-

ant recommendation for the electric motor, and the an-

nouncement of the result of this transformation, its effect

upon the receipts and expenditures of the companies, is

gratifying to all who are interested in this method of pro-

pulsion. In an interview presented in another column this

week Mr. Yerkes gives his reasons for advocating the [rolley

system and he explains the relations of the cable companies

to the auxiliary electric companies. He says that as soon

as a line is equipped electrically the traffic increases and

that those lines now operated by electricity show an im-

provement of 30 per cent. The net earnings for seven

months of operation by electricity showed an increase of 24

per cent, as compared with the corresponding months of

last year. '-While we have hauled more people than we
did a year ago, the operating expenses have been less," said

Mr. Yerkes. The interview quoted will be found to con-

tain much information about the street railway lines of

Chicago.

Street lighting in small cities and large villages presents

n:;any problems unknown to the minagers of stxtions in

Some of Chicago's daily papers are working th^ mselves

into a frenzy over the discovery that "the insane asylum at

Dunning is in imminent danger of fire." This is the intro-

ductory sentence to the latest sensation that has b^en sprung

on the public in connection with the institution now under

investigation. Of course the reporter who wrote up the

story knew nothing about the subject, but that did not

]jrevent him from deciding off-hand that the inmates of the

asylum would be burned up some night, and that the cause

of the fire would be "electric wires." Undoubtedly there

have been grave abuses at Dunning, and the electrical

equipment of the institution, installed ten years ago, may

have been allowed to deteriorate, but those who are inter-

ested in raising the standard of the asylum should not en-

danger their cause by placing it in the hand^ of such reck-

less advocates as the young man who wrote up the descrip-

tion of the lighting plant. Why not proceed in a calm, ju-

dicious manner? It is quite probable that an intelligent in-

vestigation would disclose facts that would warrant the county

commissioners in ordering a complete reconstruction of the

electrical plant. It is safe to assume that any electric plant

operated by public servants for ten years will be about

ready for the scrap heap. Those familiar with this instal-

lation say that at the time the institution was provided with

electric lights, th? wiring was passe4 by ^ competent jnspec-

Atigust 31, 1895

tor, and that there is no doubt that the work was well

done. But since that time it has had plenty of opportunity

to deteriorate, and it would not be surprising if the entire

plant needed overhauling. But to return to the original

idea. There is noexcusefor the sensational yarn published

in the Chicago pipers last week. It is a disgrace to legiti-

mate journalism and an insult to the intelligence of the

readers of these papers.

Word was received in this country last week that on

August I2th President Dole, of the Hawaiian rej/ublic, laid

before both Houses of the Legislature the contract made

with Z. S. Spaulding to grant a subsidy and exclusive fran-

chise in return for laying and operating ,a cable from San

Francisco to Honolulu. The only material change was a

reduction of the annual subsidy from $50,000 to $4.0,000.

The Senate appointed a committee to confer with the

Chamber of Commerce and ascertain the views of the mer-

chants. Theconference was held on the morning of the I3lh,

lasting nearly two hours. The chamber voted 20 to three

in favor of ratification by the Legislature of the contract. In

the afternoon the Senate passed the joint resolution ratify-

ing the contract ofthe government with Spaulding, only one

senator dissenting. The representatives followed also

with a similar vote. Col. Spaulding has, therefore, secured

a, fully ratified contract with Hawaii, and is ready to apply

to the coming session of Congress for needed aid. An ap-

propriation of $250,000 will be asked, and it is believed

that the new Congress will consider the subject much more

favorably than did the last. Early consideration of this

subiect is demanded. Some measure should be adopted

providing for telegraphic communication with Honolulu.

Two methods of avoiding or overcoming electrical inter-

ference were discussed by Mr. Abbott in his paper before

the Northwestern Electrical association at Chicago; namely,

complete metallic circuits, and the introduction of special re-

turn feeds from dangerous points. In his paper on "Addi-

tional Solutions of the Electrolytic Problem," which will be

found on another page this week, Mr. Abbott further con-

siders this important subject. Flr^t of all he disf)0ses of the

suggestion that corrosion could be avoided by operating the

railway circuit as a three-wire system, pointing out, first,

that a double track is essential, so that the trolley wires

may serve as the outer mains, while the ground and the rails

play the part of the neutral wire. Of course, this of itself

would make the expedient unsatisfactory, as it would ex-

clude all of the many single-track installations from con-

sideration. Another objection is that it would be imprac-

ticable to arrange the load on the two sides of the railway

to a complete balance, and in so far as the system is out of

balance the current must return through the rails and

ground. Besides, as the load on the two sides ofthe system

is constantly varying over the entire length of the road, the

current in the neutral conductor will cirresponJingly vary,

and will in this way spread the injury to underground struc-

tures over a much larger territory, and render it impracti-

cable at any time to determine where injury \s, ab3ut to take

place. Mr. Abbott considers Mr. Brown's arrangement of

station machinery a partial solution of the problem and the

chief features of this plan are carefully described and illus-

trated in this week's contribution, but he dues not look

upon it as a complete cure. I'he plan proposed by Mr.

Farnham, which is also described, is accepted with favor by

Mr. Abbott, but he does not hesitate to show his belief that

it will be rejected by railway companies, owing to the ex-

pense which the system entails. He reminds the managers

of railway companies, however, that it merely remains for

them to face the inevitable position that they must either de-

sign railway lines in such a manner as to obviate the damage

to existing underground structures, or to go out of the busi-

ness. In conclusion he points out that it is absolutely cer-

tain that the time is rapidly approaching, if not already at

hand, when no franchises will be granted to electric railway

companies that do not contain a provision fixing upon the

railway companies all responsibility for injury which may
later be attributable to electrolytic action. He reminds

ihem that in many instances the damage done by existing

railway companies has formed a basis for legal proceedings,

in every instance to the defeat of the railway company, and

he admonishes them to look the situation squarely in the

face and take such steps as in the future will relieve them

from disagreeable responsibilities of this kind. It should

be remembered that this advice is offered by a man whose

experience has been gained in a large measure with railway

companies, and although he is at present engaged in tel-

ephony, his utterances show that he is fully alive to the value

of the railway companies' claims. His personal view is that

both systems should be so constructed as not to interfere in

any way with the property of others. He concedes to the

telephone companies no privileges or advantages not en-

joyed by the railways, and he insists that responsibility fd?

damages be placed wherever it belongs.
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Telephone News from the Northwest.

[From the Minno.ipolii correspondent of the Wk>tek\ Ei ectkician.]

The telephone war in Sioux City, Iowa, continues. The

city has ordered out all Iowa Union instramenls formerly

used by the municipal departments. The Home Telephone

company says it is increasing the number of subscribers

daily, and the Iowa I'nion modestly admits the same thmg.

A. F. Cutler, general manager of the Iowa Union company,

has issued a circular letter to the patrons of the company in

Sioux City, assuring them that the company will give service

at the lowest rates compatible with good service, and ex-

plaining the recent reduction (soon after a competing com-

pany entered the field) on the ground that some of the

patents used by the company had;expired. The Iowa Union

Telephone company is about to put in metallic circuits at

Oskaloosa, Iowa, doing away with the ground return. The

new companies which are rapidly covering the state are using

the metallic circuit.

A telephone exchange will probably be established in

Mitchell, S. D., shortly, as the recently formed company is

receiving considerable encouragement.

The mayor of Madison, Wis., vetoed the franchise granted

the Standard Telephone company because it did not require

the wires to be placed underground when ordered by the

council, nor did it give the use of the company's poles to

other companies nor agree to lower the poles when the grade

of the street is changed. A new franchise embodying these

points was drawn up and will be considered. No serious

objection will probably be taken except to the underground

order, which places the new company at a disadvantage.

The Western Telephone company of Iowa Falls, Iowa, is

ambitious. It now owns 200 miles of line in the northern

part of the state and controls nearly 1,000 miles of leased

wire in Iowa and Minnesota. Work is being pushed on

other lines and the company hopes to have 1,000 miles of

its own wire completed by spring. The company intends

to go west to Sioux City or Sioux Falls, east to Chicago and

north to Minneapolis and St. Paul.

The Northwestern Telephone Exchange has completed a

long-distance line to Galesville and Centerville, Wis.

Buffalo Center, Iowa, wants telephone connection from

Germania to connect with the main line at Bancroft.

Geo. V. Bandy has secured a franchise for a telephone ex-

change at Perry, Iowa.

The Northwestern Telephone Exchange will not string

wires across the bridge over the Mississippi river, but will

instead lay a cable across the bed of the river.

The Saugatuck & Ganges Telephone company will build

a line between Saugatuck and Ganges, Mich., via Douglass.

The Northwestern Telephone & Electric company of

Milwaukee is an applicant for a telephone franchise at Ra-

cine, Wis. The company has secured 150 subscribers.

J. P. Rice and H. M. Sowle have been granted a fran-

chise for building a telephone hue through Sparta, Wis.,

and it is understood that a toll line will be built from Sparta

to Tomah.

The Western Telephone Construction company has made

a proposition to the Tri-city Telephone company of Clin-

ton, la., 10 put in a telephone exchange.

The telephone company at Cedar Rapids, la., has given

the city a lower rate for police telephones this year than

last, though it refused to do so at first. Later the manager

wrote to headquarters for instructions, with the result stated

The Northwestern Texephone Exchange is considering

putting in an additional exchange at Selby avenue and Dale

street, St. Paul.

Telephone connection will soon be completed between

Winona, Minn., and Eau Claire, Wis.

V. H. Stevens will extend his telephone system from

Rossville, la., to Waukon and Lansing, la., and will have it

in operation in six weeks.

The Western Electric Telephone company of Britt, la.,

is working in Southern Minnesota towns, including Grand

Meadow, Austin, etc., to extend its line.

The Northfield, Minn., school board has decided to put

telephones in the school houses.

Fairmont, Minn., has given a franchise for a telephone

system to the Nortlnvest Engineering company of St. Paul,

and work will begin very soon.

The Iowa Union Telephone company has reduced rates to

the Vinton, la., exchange.

The Wausau Telephone company of Wausau, Wis., has

ordered instruments from the Standard Telephone company

of Madison, Wis., and Menomonie, Wis., has ordered 125

telephones from the same company. Gen. A. C. Parkinson

and John Lament of Madison, Wis., have secured the right

from this company to sell its product in Washington, Ore-

gon and Cahfornia, and have gone to Portland, Ore., which

will be their headquarters.

Earl P. Hopkins of Nashua, Iowa, has been granted a

franchise for an electric plant by the council of that place.

Street Railway Business in Chicago.
An interesting interview wich Charies T. Yerkes, pub-

lished in the Chicago daily papers and reproduced here, gives
an excellent idea of the present condition of street railway
business in Chicago. *' The street railway companies are
doing fully as well as we expected," said President Yerkes.
"As soon as a line is equipped with electricity the traffic

lumps immediately. Those lines we are now operating by
electricity show an average increase in gross trafiic of about
30 per cent. I have before me the figures which have just
been prepared showing the net earnings of the West Chi-
cago cable system for the seven months ending with Jnly.
The net earnings of the road for these seven months show an
increase of 24 per cent, as compared with the net earnings
for the same months of 1S94. I should iudge the comparison
for the remaining five months will be more favorable than that,
for we will for the remaining five months receive greater ben-
efit from the electric lines. We have been greatly disap-
pointed in getting the electric equipment into operation on
the West Side. The trouble was entirely with the single
contractor who was to furnish rails and fish plates. After
repeated delays we were forced to take the contract else-

where. The work will now be rapidly completed. The
increase in net earnings comes both from an increase in traf-

fic and a decrease in expenses. While we have hauled more
people than we did a year ago the operating expenses have
been less.

^
'*7'he outlying electric lines are doing remarkably well.

The North Shore Electric is earning the interest on its

bonds and the guaranteed dividend on the stock. The lines

of the North Chicago Electric and the Chicago Electric
Transit are doing an exceedingly profitable business. Here
arc the statistics for one Sunday. They show those lines

made average earnings a car running from $27 to $42. The
Milwaukee avenue line earned $42 a car. Of course, it

must be remembered that those figures are for a Sunday
and are exceptional."

A question which has been much discussed in financial

circles is in regard to the ownership of the stock in the va-

rious auxiliary electric companies. Some of the holders of
North Chicago and West Chicago cable securities have be-

lieved these stocks were held in trust in some way for the

benefit of the cable companies. Mr. Yerkes was asked if

that is the case.

"No," said Mr. Yerkes; "none of the stocks of the aux-
iliary companies are owned by the cable companies. In
fact, it would not be lawful for the cable companies to own
them. Some special legislation would be necessary before

that could be done. In any event that is not the plan.

Those stocks will eventually come on the market. A small
amount is now in outside hands, it having been given to

people in securing right of way and for other purposes. I

am, of course, a large holder of those stocks. In due time,

when the properties are more fully developed, those stocks

will come on the market and will be actively traded in. Just
when that will be I cannot now say. They will be good
stocks, however, and their value depends only on the ques-

tion of whether Chicago is to continue to grow. The Chi-

cago Electric Transit company has an exceedingly valuable

franchise. It has the right to build over forty miles of road,

and all of it through a rapidly developing country. These
outlying electric lines are to be greatly developed. The end
of their development is by no means in sight.

"The North Chicago Cable company is having an eyen
more prosperous year than the West Chicago. x\ll the ex-

tensions and new electric equipment are being paid for out

of the net earnings. The electric lines are showing heavy
gains. The business of the State street line is 30 per cent,

greater than before the trolley cars were put on and the ex-

penses of operation much less. I am inclined to think the

increase draws somewhat from the Clark street cable, al-

though that line continues to make favorable comparison

with business before the State street trolley started."

It has been generally understood that it is planned to

bring the electric cars from the North Shore Electric, North
Chicago Electric, and the Chicago Electric Transit com-
panies down to the city over the tracks of the Northwestern
Elevated. That supposition has raised the question as to

the value of those feeders under such circumstances to the

North Chicago and West Chicago cable systems, and con-

sequently the question of where those cable companies are

to receive any return for guaranteeing the bonds of the

electric companies. Mr. Yerkes was asked what there was
tu say on that phase of the situation.

"I cannot say myself just what cars will be brought

down over the Northwestern Elevated and what will come
down over the cable lines. We are developing this entire

territory, not with a view to any one road or company, but

with a view to the entire system, and traffic wdl be sent in

the direction which seems best to send it, having reference

only to the entire system. The Milwaukee avenue line, I

should say, will always be tributary to the West Chicago

cable. A portion of the North Shore Electric trafiic will

probably always come down over the North Side cable. In

the management ot the various properties, however, we are

constantly looking at the system as a whole. The Lake
Street Elevated, for instance, is to be operated by electric-

ity. That portion of the road lying west of the river will

draw its power from the West Chicago Street Railway

company's power house. The portion east of the river

will receive electricity from the North Chicago Street rail-

way power house, because we calculate that it will be

cheaper than bringing it from the Western avenue station.

The North Chicago lines will in some cases be operated

from the Chicago Electric Transit power houses, while in

turn some of the Chicago Electric Transit cars will be

moved with electricity from the North Chicago Electric

power house. The most economical operation, looking at

the system as a whole, is what we are aiming at.

"Yes; the Lake Street Elevated road will be put on its

feet. The reports that it has been earning the interest on

the scaled bonds are not correct. It did just about do that

last month, and will make earnings sufficient to pay that in-

terest for the remaining months of this year, I think. But

the earnings for the whole year will not show the interest

earned. The road will, in the future, earn its fixed charges.

We will look out for that. But whether it will earn any-
thing on thestock I cannot say."
In spite of this definite and straightforward statement in

regard to the ownership of the stock of the auxiliary elec-
tric companies, there continues to be some misunderstanding
on that subject. Indeed, the statement has been made
that in spite of what Mr. Yerkes said in that interview it

will ultimately be found that the stocks of these various
electric companies are, after all, held in trust in some way
for the benefit of the stockholders of the North Chicago and
West Chicago Cable companies. Mr. Yerkes was asked to
make a statement definite enough to set at rest any possible
question regarding the status of those stocks.
"The stocks in these electric companies are owned abso-

lutely by myself and a number of other people," Mr. Yerkes
said. "They are not held in trust for the North Side and
West Side Street Railroad companies nor for the benefit of
the stockholders in those companies. Tliere is to be no
distribution of them. There is no reason there should be.
There is no sort of outside connection, no sort of 'string'

tied to the ownership of those stocks. The people who
have thought the stocks are held for the benefit of the cable
companies or the cable stockholders evidently misunderstand
the situation. I understand that in some quarters it has
been said the money to build these electric lines was ad-
vanced by the cable companies. If that were true of course
the cable companies should have an interest. It is not true,
however. Every dollar of money to build diese lines has
been advanced by the people who are inttresled in these
stocks. The cable companies have guaranteed the bonds, as
they might have guaranteed the bonds of any other entirely
independent organization which was in a position to bring
them trafhc.

"It has been a theory of mine, and one which experience
in the street railway business has steadily emphasized, that
you can carry a passenger about so far for five cents and no
farther. People used to come to me repeatedly asking me
to build extensions, and I steadily refused. I told them
they might build the extensions and we would be glad to
haul the traffic down-town. After a while some people got
together and organized ihe North Shore Electric at a time
when I was in Europe. When I got back and found how
strong the people behind the enterprise were and found they
wanted to make an arrangement for the interchange of

traffic which would permit them to run their cars over our
tracks to the business center, I of course declined. It set me
thinking, and I saw there might be danger in making such
contracts with companies that might not always be friendly.

I saw that these outlying roads must be built and I made up
my mind that it would be a good thing for me to do to build
them and a good thing for the cable companies to have them
built and managed by friendly hands; that is what has been
done. I secured control of the North Shbre enterprise and
then made a traffic contract between the two companies
which has been of much benefit to the cable stockholders.
We advanced the money to build the other electric roads and
naturally hold the stock. There need be no misunderstand-
ing about this situation."

Here is a statement that is definite, straightforward and
convincing. Mr. Yerkes is evidently not luggling with
words and means exactly what he says. People interested
in the situation can accept as official the statement that
these stocks are owned absolutely, owned independently of
any outside connection, by Mr. Yerkes and the others who
have been associated with him in advancing the money and
building the lines.

"The North Chicago Electric was the only one organized
by our parties. All the other companies were organized by
others and we bought them out."

Long-distance Transmission Plant at
Fresno, Cal.

An interesting long-distance power transmission plant is

in course of construction at Fresno, Cal., which is unique

in more than one particular. The head of water to be used

is 1,410 feet, and the distance of transmission about 35
miles. The water for supplying the power is taken from

the North Fork of the San Joaquin river, which runs for

several miles down a rocky canyon, forming rapids and

cataracts as it runs between the steep mountains. At the

head of the rapids a canal will take the water out upon the

summit of a high ridge, which it will follow for six miles to

a point nearly 1,500 feet above the San Joaquin river.

Here a reservoir has been constructed with an average depth

of ID feet. It covers about eight acres, and can be made

larger and deeper should the demand for power require an

extension. Into this reservoir the water brought along the

ridge by the canal will be stored, but it will be used solely

on emergency. It is calculated that it will hold enough

water to drive the machinery for several days, so that,

should a break occur between the reservoir and the source

of supply, the electrical work could continue until the re-

pair was effected. A pipe line runs directly from the canal,

a distance of about 4,000 feet, to the power house, and the

head of water obtained will not be less than 1,410 feet. The
pressure at the bottom will be 5oo pounds to the square

inch. The lower end of the pipe line is of welded steel

pipe, three-quarters of an inch in thickness, having special

steel flanges and special packing at the joints. The lowest

amount of water power available is at least 7.000 horse

power at the head already mentioned. Should a break

occur near the lower end of the pipe the rush ot water

would form a vacuum near the upper portion of the pipe,

and it might collapse under atmospheric pressure. An air

valve will be placed near the top to provide against this con-

tingency. The pipes will be made in sections of 20 feet

each- At the upper end the metal will be one-quarter inch
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thick and the pipe 24 inches in diameter. It wilt be

fastened to the solid granite mountain sides by steel cables.

The power station will be located at the bottom of the

mountain, and will contain three Pelton water wheels 5S

inches in diameter, driven by a single nozzle. The gener-

ating plant will consist of three 340 kilowatt General

Electric three-phase generators. From the point in the

North Fork of the San Juaquin river where the water is

taken to the power house at the foot of the mountain is a

distance of about seven miles. From the power honse to

Fresno, where llie electricity will be utilized, is about 31X
miles in a direct line, or 35 miles over the electric wires.

The line will consist of tw-o circuits of bare copper wire,

consisting of six wires strung on poles 40 feet high. The

current will be dehvered to the lines at a voltage of 1 1,000

volts. From the power house the line will rise to the

level of the San Joaquin, cross it and pass through a por-

tion of the Anberry Valley, then rising over the Red Moun-

tain, passing about a mile west of Clovis, will continue di-

rect on to Fresno. The first five miles will be over moder-

ately level country, the other 30 through an open and

practically level country under ideal conditions for trans-

mission. It is estimated that the power which will be

delivered in Fresno at present from the three-phase gener-

ators will not be less than 900 horse power.

At the Fresno end the line will be brought into a sub-

station and the current will be transformed down. From

the sub-station power will be delivered to all the mills in

to^vn, the water works, machine shops, planing mills, laun-

dries, printing presses, elevators and packing houses. It

will also be used to drive the street railway system of the

city, which will require about 300 horse power. In the

sub-station, two arc dynamos, each of 60 lamps capacity,

will be driven by an induction motor, the motor being

mounted on the same bedplate as, and being directly

connected to, the dynamo. Current will be supplied for

4,4CO incandescent lamps.

Gas and fuel in the San Joaquin Valley have always

brought an extremely high price, and this may be consid-

ered as the most potent reason for the present installation.

It is believed that power can be supplied when the plant

is started at about half its present cost; and to the towns

around Fresno the privileges of electricity will probably be

extended as soon as possible.

electric light and railway began to develop. To-day the

equipment is complete in every particular. The works are

located at Phillipsville, R. I., two miles from Providence,

on the Pawtucket river.

In striking contrast to the first site is the present plant,

shown in Fig. 2. The new factory contains about 2^
acres of floor space, and is surrounded by about 28 acres of

ground. The company has a boarding house for its em-

ployes, a grocery store, and practically maintains the whole

village. About 700 hands out of a capacity of about 1,000

are at present employed, and work is being carried on 20

hours out of the 24. The capital of the company is now
$7;":o,ooo, and it uses about three carloads or about

75,000 pounds of copper bars a day. The introduction of

rolling and drawing mills enables the company to handle

American Electrical Works and the
Manufacture of Insulated Wire.

No better evidence of the rapid de\;eloDment of the busi-

ness of manufacturing wire could be found ihan that pre-

sented in the growth of the American Electrical Works,

whose twenty-fifth anniversary was commented upon in the

last issue of this journal. Since the inception of this en-

terprise its progress has been really remarkable. In 1S70

FIG. I. AMERICAN ELECTRICAL WORKS AND THE MANU-
FACTURE OF INSULATED WIRE.—FIRST FACTORY

IN PROVIDENCE, 1S7O.

the copper just as it comes from the lake in ingots, rolling

it first into long rods about three-eighths of an inch in

diameter, and then drawing it to any desired size from No.

0000 solid down to wires as small as one and one-half one-

thousandths of an inch. The factory is lighted by three

250 light incandescent dynamos, and one 35 arc light ma-

chine, and has a 250 horse power generator for parts of the

factory.

If the history of the corporation that has accomplished

these results is interesting, that of the individuals under

whose direction the enterprise was nourished and developed

must be equally impressive. Little need be said ol the

founder and guiding-spirit of this great enterprise. Eugene

F. Phillips can boast of a greater personal acquaintance

with members of the electrical fraternity than any other

AMERICAN ELECTRICAL- WORKS AND THE .MANUFACTURE OF INSULATED WIRE.-
PHILLrt'SViLLE, R. I.

-PRESENT FACTORY AT

the foundation of this concern was laid in the establish-

ment of a plant for the manufacture of insulated wire on a

small scale in Providence. An idea of the limited facilities

at hand at that time can be gained by a glance at tht sketch

of the building in which this beginning was made. The
cut, Fig. I, is a reproduction of a "poker painting" by

C. Wesley Field, who presented it to Eugene F. Phillips.

The illustration is an "impression picture" of the old barn in

the rear of 57 Chester street. Providence, where Mr. Phillips

first engaged in the manufacture of insulated wire. At the

start only 30 pounds of copper was used in a day, but it

can be easily understood that the business did not continue

on this small scale very long. It required great energy and
executive ability to keep up with the demand as soon as the

man in tlie business. He has been actively engaged in it

for 25 years, and being of an affable, cheery disposition and

always ready to lend a helping hand to his less fortunate

fellows, he has naturally a considerable personal following

more in the nature of intimate friends than business acquaint-

ances. He has been successful in his business ventures far

beyond his own early expectations, but there is not a man
in the electrical business to-day who will say that he has

not fully merited this reward.

Another prominent figure in the development of this in-

dustry is W. A. Hathaway, who became connected as a

clerk with Eugene F. Phillips on February i, 1SS3. From
this position he has progressed as the result of his attention

to business until, in 1S91, he was elected treasurer of the

American Electrical Works. This position of honor was

given only when his efforts deserved this recognition.

During the last two years Treasurer Hathaway has guided

this concern from all financial breakers.

W. H. Sawyer, who began his services with Eugene F.

Phillips January i, 1S7S, as superintendent, has also been

rewarded for his faithful attention. He remained in con-

trol of the factory imtil 1882, when he was elected secretary

of the American Electrical Works, which position he has

since held, discharging the duties of the office with honor to

himself and credit to the company.

C. R. Remington, Jr., after a clerkship of only a year,

was elected assistant secretary of the American Electrical

Works in October, 1S94. He is one of the rising young

men of the electrical business.

P. C. Ackerman became associated with the American

Electrical Works May i, 18S7, succeeding H. Hall in

charge of the New York office of the company. He was

for three years previously in charge of the Boston office of

Holmes, Booth &: Haydens. When he assumed his duties

at New York the office was doing a local business only,

but under Mr. Ackerman's management it became the

general office for all business in the central and western

states as far as the Pacific coast, up to the time of the open-

ing of the Chicago office in June, 1S94. Mr. Ackerman is

known as one of the most successful and popular salesmen

in this line of business. His friends have been gained by

fair treatment and good business methods. The business

under his care has grown to large proportions, the success

attained being deservedly his from a constant attention and

careful business management.

F. E. Donohue assumed charge of the Chicago ofiice of

the American Electrical Works in June, 1S94, having for-

merly been connected with the United States Wire A: Cable

company and the New York Safety Insulated Wire com-

pany of New York, with which his business success is well

known to the electrical trade. He took hold of the affairs

in the West with his accustomed push and energy and soon

had a line of general business which was very satisfactory.

His success has been marked and thoroughly in keeping

with the record of the company he represented. He has

clearly demonstrated his ability in this field and is regarded

as the right man in the right place.

Everything considered, the marvelous growth of the

American Electrical Works is easily explained. With

such an admirable executive at the head of the company,

surrounded by capable and devoted assistants who realized

that their interests were identical with those of the com-

pany, it is not at all strange that in 25 years the great in-

dustry already described should have been developed from

the humble beginning at 57 Chestnut street, Providence,

in 1870.

Promising Outlook for Acetylene.
[From the Chicagi^ TriOuiu.']

The latest pubhshed report of the Ontario Bureau of

Mines contains a great amount of information about the gas

acetylene, which is expected to come into use as an illumi-

nant. The report states that the process for the economic
production of calcium carbide and acetylene is the most
promising discovery that has been made in recent years for

the supply of light and fuel, though "experiments" on the

enrichment value of the gas, made by Prof. Lewes, have
convinced him that acetylene will be of no practical use to

the gas manufacturer as an enrichment of gas in bulk, other

processes being cheaper. The inventor, Thomas Leopold
Willson, is a Canadian. He does not claim to have dis-

covered acetylene gas or the properties of the carbides.

The materials used are common lime and carbon in any
form—hard or soft coal, coal dust, charcoal, petroleum, tar

or peat. These are treated in an electric furnace, and Mr.
Willson is confident that where electricity can be generated
with water power the cost of manufacturing calcium carbide

brings it easiiy into competition with other materials of fuel

and light. He says a plant erected near a great water
power, like Niagara Falls, may supply the continent at a

figure with which coal gas cannot compete. The power at

Niagara is ample for almost any conceivable requirement,"

while it is alongside a mountain of limestone, and coal dust

or culm can be had at little more than the cost of hauhng
from the mines of Pennsylvania and Ohio.

Arrangements already are being made to procure electri-

cal energy for this purpose from the falls on both sides of

the Niagara river from the company which controls the

power franchises at the falls, so that it is probable the car-

bide soon will be manufactured on a commercial scale in

Canada as well as in the United States. The carbide, con-
taining 40 parts by weight of the element calcium, which is

the basis of lime, and 24 parts by weight of carbon, will be
cast direct from the electric furnaces into rods or cylindrical

cartridges. One of those, 12 inches long and i].^ inches in

diameter, will weigh a pound and give five cubic feet of gas
when subjected to the action of water, which is allowed to

drip upon it slowly firom a dropping tube. The oxygen of

the water combines with the calcium of the carbide to form
lime, while the hydrogen of the water unites with the car-

bon of the carbide to form acetylene. The latter burns
with a luminous and intensely smoky flame when a light is

apphed to it, and when a mixture of one volume of acety-

lene and one volume of air is ignited in a cylinder a dull red

flame is the result, with a dense black smoke and a mass of
soot. When four volumes of the gas are mixed with five of
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air the mixture begins to be slightly ecplosive, and the ex-

plosive violence reaches a maximum with about 12 vol-

umes of air to one of the gas. From that point it decreases

in violence till, when the proportion is 20 to one, the mix-

lure ceases to be explosive.

Owing to its great richness the gas can be consumed only

in flat flame burners. Under thef,e conditions it emits a

light greater than that of any other known gas. Its illumi-

nating value, calculated to a consumption of five cubic feet

per hour, is no less than 240 candles. Prof. Lewes told

the British Society of Arts last January that the calcic

carbide can be produced in the United States for about $20

per ton, and the beautifully pure lime obtained by the de-

composition would be worth to the gas manager at least

CORRESPONDENCE.

\V. A. HATHAWAY.

$2.50 per ton. _ The cost of the gas is figured out at 6s 4^3(1

per i,ooo feet in Enghsh money, and probably this means
English jjrices for labor. On this basis of computation the

cost of a light of 20 candles' intensity would be 16 cents

per hour.

The possibility of liquefying acetylene by moderate
pressure permits enormous volumes of gas to be compressed
into the liquid state in small vvrought-iron or steel cylinders,

from which it may be allowed to escape slowly through
burners. This promises to make it of the greatest possible

value for floating buoys and also for portable lamps where
there is no ordinary gas supply. In this way it would take

the place of the illuminating products of petroleum, and it

thns may prove to be the very thing wanted to offset the

exhaustion of oil fields within the next few years. In that

event the value of the new discovery might be so great as to

be beyond computation.

What the Extension of Inter-urban Elec-
tric Lines Means.
[From the New York Sitn.^

Moreover, the electric lines are gradually becoming con-

tinuous between large centers of population, running

through town after town; and inevitably they will be con-

solidated in systems, which will make their competition

wiih the steam roads still more serious, if those are not pre-

pared to meet it by themselves making use of the electric

\V. I-I. SAWYER.

motor. The railroad situation has been changed radically

by the introduction of the new agent, and the railroads ac-

cordingly must adiust themselves to the novel conditions or

suffer because of them.

American Institute of Electrical Engi-
neers.

A pamphlet has been prepared by the American Institute

of Electrical Engineers to meet the demand for information

regarding the work of the Institute and how to join it. The

secretary will be pleased to send copies to all who may ap-

ply for them. The catalogue of membership which appears

in this pamphlet is not brought down to date, the present

membership being 950. The instructions for joining,

however, were prepared especially for this purpose.

New York Notes.

New York, August 24.-11 has been reported about

town that Mayor Strong is opposed to the construction

of an underground rapid transit road, principally owing to

the cost of the work. The statement is, however, contra-

dicted by the mayor, who had this to say in a recent in-

terview: "I have not said anything to anyone which could

be construed into opposition to the rapid transit plan.

The only thing which I have said on the subject to which

such a story could in any way be traced, is that I have

gathered the idea from inquiries such as I often make
among the people that underground transit is not alto-

gether popular. Many people do not like the idea of trav-

eling under the ground." "Have you thought of propos-

ing a change in the plans?" he was asked. "No," said

the mayor; '*! have not considered any changes. There

is no need to do so. I have been and am now in favor

of the plan. I have been in full accord with the other

commissioners." E. M. Shepard, counsel of the Rapid

Transit board, says that the story that the commissioners

will apply to the next Legislature for an increase of their

appropriation to $100,000,000 is absolutely untrue and

preposterous. The $55,000,000 already authorized is abun-

dant, he says. Mr. Shepard added that the Rapid Transit

Commission would be ready to make its first contract

within a few weeks after the decision of the Court of Ap-

peals is received, and that is expected about October 15th

next.

On his return from Europe to-day, George Gould ac-

corded the newspaper men an interesting interview. He
had this to say concerning the probability of substituting

electrical power for steam locomotives on the Manhattan

periment will be tried on the Fourth and Madison avenue

line. Six years ago a similar experiment was tried, but the

results were not satisfactory enough to induce the New
York and Harlem railway to adopt the cars. One car vn\\

now be put on the road, and if the success o f it is great

enough the company may adopt the system. It is said that

the car vnll be of the standard type, but that the battery

will not be carried in the car body, but suspended between

the trucks under the car.

The New York Board of Fire Commissioners has now
under consideration a plan for improving and extending the

EUGENE F. PHILLIPS.

railway: "I cannot give you the precise situation until I

have seen Col. Hain. I requested him to go to Chicago

before I went away, and he has been there and examined

the working of the electric locomotives in use there. He
is going there again. No definite decision has yet been

made by the Manhattan upon the question of substituting

electricity. It is impossible to do so yet, because the prac-

ticability of using the electric locomotive for the Manhat-

tan railway has not yet been dem,onstrated. I believe that

electricity is the commg power for this purpose. As soon

as it shall be demonstrated that it is a success for locomo-

tives, our people will take the subject into definite consider-

ation. Practically speaking, and as a matter of fact, the

Manhattan railway is in a different position from almost all,

if not all, other roads. We carry 600,000 people a day.

We can run no risks; we cannot substitute one power for

another as a mere experiment or a possible or even probable

success. We must know absolutely that we can make ihe

substitution successfully before we would be justified in

undertaking it. It has been clearly demonstrated that elec-

tricity is a power that can be used for locomotives under

certain conditions, but it has not been demonstrated that it

is a power capable of handling 600,000 people a day with-

out a hitch. If you will recall the trouble and delay which

have resulted from slight causes in Manhattan railway

travel, you will see what might happen with a system in

which there was any unknown or uncertain factor. In this

great city, whose great arteries of travel are north and

south, and where congestion may so readily happen from

stoppage of trains, we can make no experiments with the

public in substituting one power for another."

It is announced that a 2r-story building is to be built at

Broad and New streets for the Commercial Cable company.

The land and building will cost about $2,250,000, and the

building will be ready for occupancy in a year and a half.

It is promised that another storage battery traction ex-

C. R. KEiMlNGTUiN, Jii,

present system of fire alarms. If its efforts are successful

the engines will hereafter reach a burning building so

quickly that the flames will have had no time to gain great

headway, and the men will have an even chance to deal with

the blaze in its incipiency. The commissioners hope to ac-

complish this result by a more extensive use of auxiliary fire

alarm boxes placed in private houses, factories, lumber

yards, docks and the like. The system has been in use for

years, but on a small scale only. This will save all the time

that is now occupied in finding where the nearest fire box

is situated and in getting there to turn in the alarm.

A //(;'«/(/ correspondent reports that two electric carriages

are building in Camden, N. J. , for the Chicago Tiuus-Herald

race from Chicago to Milwaukee in November. No names

are given, but some rather strong claims are made for the

vehicles, as will be seen by the following extract from the

account: "They are being built of the best material, and vv'ill

be in every sense first-class carriages of ' trap' pattern and are

expected to cost about $[,500 complete for the two. _This

cost, however, can be regulated if the carriages do all that

is promised for them, and they can be made in the future at

almost any price. In any event, the first cost will be the

r. C. ACKERMAN.

only real one, because they are to be equipped with a stor-

age battery which will run the vehicle 500 miles before

requiring to be recharged, and this at a cost of but 13

cents for each 50 miles. A speed of 17 miles an hour is

promised for the new invention, and some idea of what this

means can be gained by a little comparison with an or-

dinary horse." ^- F. O.

New England News.
Boston, August 24.—The railroad commissioners re-

cently sent out the following important decision in the mat-

ter of the heating of street railway cars:

"Under the provisions of chapter 136 of the Acts of 1895,

entitled "An Act Relative to the Heating of the Street
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Railway Cars," after notice to tlie several street railway

companies and a public hearing of such as desired to be

heard, and upon consideration by the board, it is deter-

mined and ordered that the following requirements and reg-

ulations be prescribed and notified to the several companies

relative to the subject matter of thu act:

" Re^n/iUions for iJif Heating of Street Railway Cars.

"r. The several street railway companies shall equip such

electric box cars as are used by them for the transportation

of passengers in the months of November, December, Janu-

ary, February and March in each year with a suitable ap-

paratus for heatmg the same by electricity; provide!,

that other than electric heaters may continue to be used in

such cars as are now equipped therewith, until the further

order of the board.
"2. Electric box cars, while in use for the purpose and dur-

ing the mouths aforesaid, 'shall, whenever the outside temper-

ature in less tlian 50'^ above zero, Fahrenheit, be kept

warmed by such electric or other heaters to an inside tem-

perature (as near as may be) of not less than 50"^ nor more

than 60"^ above zero, except at times when the company is

temporarily prevented from so doing by storms, accident or

other controlling emergency.
"3. These regulations shall take effect on the first day of

November, 1S95, and may be modified from time to time in

general or in particular, as experience and the public com-

fort may seem to the board to require."

The Union Electric Light company of Springfield, Mass.,

is to build anew power station at Indian Orchard. Prelimi-

nary plans for the building have been received and the direc-

_tors have been authorized to negotiate bonds, and when is-

sued contracts will be placed. The station is to have a ca-

pacity of r,Soo horse power, and the total cost will be about

$100,000. It will probably be commenced early in the fall-

The Lowell &: Suburban Street Railway company of

Lowell. Mass., has made application to the commissioners

for their approval of an issue of $400,000 stock by the com-

pany for the purpose of reconstruction and equipment with

electricity.

The promoters of the Southbridge & Fiskdale electric

street railway of Southbridge, Mass., have voted to increase

the capital stock from $35,000 to $60,000.

The Merrimac Cotton company of Lowell, Mass., con-

templates putting in an electric plant to I'urnish power and

lighting for the printing room,

A committee has been appointed by the Shelburne Falls,

. Mass., Board of Trade to investigate the matter of electric

lighting and report as to the estimated cost of a suitable

plant. This committee consists of Rufus Covell, Herbert

Newell and George H. Wilkins.

A party of New Bedford railroad officials visited Provi-

dence, R. L, August Sth to look up a possible trolley con-

nection with Fall River from Providence, and to be con-

tinued from Fall River to New Bedford.

The Common Council of the city of Haverhill at a recent

meeting voted to indefinitely postpcne action on the ordi-

nance to put the telephone wires underground. Samuel

L. Powers of Boston, representing the New England Tele-

phone & Telegi'aph company, addressed the board in favor

of the ordinance. He stated that the terms offered the

city were those accepted by a majority of the cities of the

state. It is the opinion of many of the residents of Hav-

erhill that the low-tension wires should be put underground

in order that the handling of high-tension wires would be

made easier and safer.

The Haverhill, Georgetown & Danvers sireet railway

incorporators have elected the following named directors:

W. W. Potter and H. S. Perkins of Haverhill; Walker

M. Brewster of Georgetown; M. B. Bailey of Topsfiekl,

and C. C. E. Wood of Bradford. It was voted to issue

$100,000 of stock in shares' of $100 each. C. S. G.

Buffalo and Niagara Falls.

Buffalo, August 23.—After long discussion the joint

committee of aldermen and councilmen has decided to im-

pose a gross tax of 5 per cent, on the receipts of the Ni-

agara Power company for the privilege of using the streets

of Buffalo and doing business in this city. The price of

the power is to be unrestricted in lots under 20 horse

power, but in quantities of over 20 horsfi power to one

consumer the company will not be allowed to charge

over $25 per horse power for continuous power 24. hours

a day.

The Niagara Falls and Lewiston electric railroad is now
in operation. Its scenic attractions are great, as it runs

through the famous Niagara gorge.

President George Urban of the Buffalo & Niagara Falls

Electric Light -Si Power company expects that the company's

plant will be furnished with power by the Niagara Falls

Power company by October ist. He also says, that the new

4,000 light machine that has just been put in is ready for use.

It is expected that there will be no further complaint about

the light service in Niagara Falls.

At the recent trial trip of the cars of the Lock City

Electric Railroad company in Lockport, Mayor Atwater

officiated as motorman. The people are greatly pleased

over the completion of the new line.

Workmen are now engaged in the building of the Carbo-

rundum company at Niagara Falls, preparing the founda-

tions on which to place the machinery that will now be

put in place as soon as possible.. It is stated that the

machinery will all be ready to run in four or five weeks,

and that operations will begin in the coke grinding de-

partment with steam power if the electric power is not

ready. According to announcement, electric power will be

passing regularly through the conduit before then. Ex-

cavation is now being made for the telluric duct to con-

nect the transformer building of the Carborundum com-

pany with the electric conduit of the Niagara Falls Power

company. The work is in charge of Engineer Throop.

The Pittsburg Reduction company is patiently waiting

for the Niagara Power company to touch the button and

send in the coveted electrical energy. In the otifice win-

dow is posted the following notice: "Come around when

the wheels go around. Power first; then men." It is re-

ported that the company has 500 applications for the 200 sit-

uations it will have. P.

Washitigton, D. C.

WASHiNirroN, August 24.—Although the general con-

tract for building the Columbia is; Maryland railway, from

Baltimore to Washington, has been let, the exact type of

overhead electric material has not been selected. Double-

truck, eight-wheeled cars will be used, each equipped with

its own motors.

It seems that the government must borrow poles on

which to string its wires. The situation came about in this

manner: Superintendent Marean of the Western Union

Telegraph company has been requested to move back to

the new curb line the poles belonging to the company on G
street, between Tenth and Fourteenth streets, preparatory

to the work of widening that thoroughfare. He has also

been asked to give permission to Col. John M. Wilson to

string the United States wires on the Western Union poles.

The government wires are on the south side of the street,

and, in case permission therefor is granted, will be trans-

ferred to the other side. The reason for this request is that

the United States government has no funds available for the

expense of removing its poles.

President John M. Berger and the other ofhcers of local

union No. 26 of the Brotherhood of Electrical Workers

have secured the votes of enough unions to bring the com-

ing convention of the brotherhood to Washington. Tiie

date is November I1-17, 1S95.

An important chapter in the trolley controversy has just

been added. Vice-rector P. J. Garrigan of the Catholic

University has sent a letter to the District commissioners,

which was concurred in by Bishop John J. Keane, protest-

ing against the removal of the poles and wires of the Eck-

ington iv Soldiers' Home road. "It seems to us,'' says the

vice-rector, "that the public convenience docs not warrant

interference with our present system of railway. The build-

ing of this road and the opening of the university are con-

temporary events, and their mutual interests were in a large

measure bound up together from the beginning. In Oc-

tober of the present year we hope to open a new building

for the benefit of a class of students who are not ecclesias-

tics, and who consequently will not live in the university

buildings, as the students in divinity do. Many of them,

no doubt, will prefer to live in the city, but they will not

travel three miles in a horse car to get the benefits of a

university education. In view of the foregoing reasons and

many others, and of the fact that no real inconveniences or

injury have resulted to the public from the poles and wires

on New Vo k avenue during the six or seven years the

road has been in operation, it is respectfully submitted that

the present mode of conveyance be not interfered with

until the company can obtain from Congress authority to

issue bonds with which to change its present system of pro-

pulsion." In his own handwriting Bishop Keane asks

that the trolley system be allowed to continue until reasonable

provision can be made for a change. W.

St. Louis, Mo.
Sr. Lours, August 24.—The Bell Telephone com-

pany of Missouri has decided to waste no more time wait-

ing for underground facilities, and is now reconstructing its

entire system with metallic circuits, all overhead, so as to

provide for connection with the long-distance telephone

lines. The long-distance telephone line will be extended

from Terre Haute to St. Louis as soon as the St. Louis ex-

change is ready. The reconstruction includes the equipment

of two additional central exchanges, making four central

exchanges, at a cost of some $[00,ooo. The metallic cir-

cuit equipment will probably cost another $100,000, making

$200,000 the total cost. It is expected chat the entire work

will be fmished by May, 1S96. The Bell company is put-

ting down a short section of underground work—the first

in the city—which will provide for the removal of the pole

line in front of the new Union station and placing the wires

in a conduit laid under the train shed of the station. The
length of the conduit is about two blocks, and will accom-

modate all wires now strung on the Market street trunk

line.

The St. Louis Terminal Railroad association is having

installed by the Bell Telephone company of Missouri a com-

plete telephone exchange system connecting all points in

the terminal yards. At present some 40 stations will be

connected, each with a complete metallic circuit direct to the

central exchange, which is located in the main telegraph

office at Union station. These 40 stations are located at all

important offices and points in Union station, the signal

towers and yards in St. Louis, and also in East St. Louis,

Venice, Madison and Granite City, across the river. An
improved express system of exchange working will be used,

in which the simple act of removing the telephone from the

hook effects an immediate connection with the central ex-

change operator. A storage battery at the central exchange

will supply current to the transmitters at the various stations,

the current being carried on the regular circuit. A small

motor-ge.ierator is used to charge tfie storage batteries.

The Wm. Barr Dry GoDds company is having installed a

new electric plant consisting of one 40 and one 75 kilowatt

no volt General Electric generator directly connected to

two Watertown engines running at 275 revolutions per

minute. There will be 100 Thomson-Houston '93 arc

lamps connected two in series. The balance of the output

will be used for incandescent lighting, power and light

heating purposes throughout the establishment. The new
plant displaces an arc light plant which has been in use

several years.

The St. Louis and M^amec River railroad, which has

been in embryo for the past two years, has at last begun to

assume shape. This line begins at the corner of Sarah

street and Manchester road, where it makes a connection

with the Market street electric line, and extends westward

through Benton, Ellendale, Maplewood, Sutton, Edgebrook,

Tuxedo, Old Orchard, Webster Groves and Kirkwood to

Meramec Highlands.

Mayor Walbridge has returned from a trip to New York,

Philadelphia and Boston, where he examined info the con-

duit systems. He is well pleased with the Boston conduit

system. When the Municipal Assembly convenes Mayor
Walbridge will address a message to that body on the sub-

ject of conduit systems.

The Citizens' Railroad company is now relaying its tracks

with 60 foot steel rails.

The first trolley party ever given in St. Louis was given

last week by the Lindell Railway company.

The construction of the Jefferson Barracks electric road

has been deferred qntil October.

The Union Depot Railroad company has about finished

the entire equipment of its cars with fenders.

The giant twin engine generator of the Union Depot

Railroad company is finished and in successful operation.

This generator, which is the largest in St. Louis, is capable

of developing 3,000 horse povver and has cost some $40,000.

The Chicago, Burlington & Qulncy company is equip-

ping its double-track line from St. Louis to West Alton, a

distance of some 27 miles, with the Hall automatic electric

block system—the first of the kind in this vicinity. The

Hall system is one of the most simple and complete systems

for Iilocking double-track traffic and assures almost com-

plete safety against rear-end collisions. R. J. H.

PERSONAL.
Dr. W. P. Freeman of the Newton Rubber company of

Boston, Mass., has been spending a few days in New York
on business in connection with this company.

Rodolphus Fuller has been appointed manager and su-

perintendent of the Fontaine Crossing & P^lectrical com-
pany of Detroit, Mich., to succeed R. Humffreys-Roberts.

The many friends of W. J. Hammer of New York will

regret to hear of the demise of his father, W, A. Hammer,
who died suddenly at Intervale, N. H., on the 12th instant.

The deceased'was a gentleman prominently known in Phil-

adelphia through his connection with the Grand Army of

the Republic and as manager of the Theological Seminary
of the Reformed Episcopal Church of Philadelphia. The
funeral services were held at Newark, N. J.

Joseph M. Hill, the genial manager of the Chicago office of

the Columbia Incandescent Lamp company of St. Louis,
has just returned from an extensive trip ihrough Michigan.
Mr. Hill reports, of course, extensive competition among
all the lamp manufacturers, but he also brings the news that

there is a decided inclination among l^'mp buyers in that

section to buy better lamps; that is, to buy a good lamp at

a good price rather than a poor lamp to save a little money
on first cost. Stations find that in order to hasten what is

now considered to be the sure downfall of the Welsbach
burner, it is necessary to use a strictly first-class lamp giving

full candle power through its entire life. Mr, Hill has been
an aggressive worker for the Columbia company, and no
little credit is due him for his persistent efforts in keeping
his company's lamps continually before the central station

men of his territory.

A. L. Tucker of the Western Electric company, Chi-
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cago, and C. E. Sargent, the Chicago representative of the

Ball &: Wood company, were in New Orleans recently

looking after their companies' interests in connection

with the propositions for the electrical apparatus to be
installed in the new St. Charles Hotel, and were suc-

cessful in securing the contract for two 75 kilowatt and one

35 kilowatt direct-connected multipolar dynamos, and two
150 horse power tandem compound and one 50 horse
power simple Ball i: Wood engines. They also secured a

contract from the Grunewald Hotel for two 30 kilowatt

direct-connected multipolar djTiamos and two 50 horse

power simple engines. These gentlemen not only secured

a couple of nice orders while there, but enjoyed catching
hard and soft shelled crabs, salt sea bathing and a feast in

a vineyard of the famous Southern Scuppemong grape.

Mr. Tucker returned to Chicago with a menagerie ofchame-
lions and alligators and a collection of antique china.

ELECTRIC LIGHTING.
The Star Electric Light company of Dubuque, la., is in-

creasing its plant to a capacity of 12,000 16 candle power
lamps. Two machines, described by the Dubuque Times
as "double faze," have been added. The same authority
gives this additionalinfortnation: "Their capacity may be
seen when it is told that they make 7,200 alternations per
minute."

The Edison Electric Illuminating company of Altoona,
Pa., of which E. B. Greene is superintendent, has awarded
the following contracts for the new power house and ap-

paratus: Building to W. V. Hughes of Altoona, Pa.; en-

gines to the Ball & Wood company of New York; boilers to

Edge Mo3r Iron company of Wilmington, Del.; dynamos
to Pennsylvania General Electric company, Philadelphia;

self-supporting stack to the Edge Moor Iron company of

Wilmington, Del.

Citizens of the village of Rantoul, 111., have contracted

with the Western Electric company to construct and main-
tain an electric light plant in that village. The local company
will be known as the Rantoul Electric company, and must
be incorporated within 40 days or forfeit a deposit of $500.

The contract made between the company and the village pro-

vides that the village shall use 12 arc lights on the streets

at $5 per month per light for a period covering the present

fiscal year and two years thereafter.

The City Council of Nevada, Mo., has granted Colonel
George W. Dudley of St. Louis the franchise to put in 50
electric lights at $75 per month, with the privilege of putting

in an electric street railway. George Myers, pf Kansas City,

representing the Missouri 1^ Kansas Trust company, offered

2!s P^r cent, of the gross earnings; J. Bailey, of Argentine,

Kas. , 2I3, and Col. Dudley 2.]'i per cent. The council rejected

the others as straw bids. Col. Dudley says he will begin on
his plants immediately and will push them until completed.

E. G. Flinn of- Lake City, Iowa, has obtained an exclu-

sive 20-year franchise for an electric light and power
plant in that place. The town agrees to take 15 arc lights

of 1,200 candle power each at $900 per annum. An inter-

esting section of the ordinance reads as follows: "Said
grantees shall not burn more light from any one dynamo
than said dynamo is guaranteed to bum, and they shall in

all cases cause each and every light used by any consumer
to cast the full and complete power that sgiid light is war-
ranted to produce."

ELECTRIC RAILWAYS.
An electric railway is to be built from Fort Wayne, Ind.,

to Lake Everett, a near-by summer resort. The road will

begin at a point near Brookside, John H. Bass' suburban
residence, and will be run directly to the lake, thence west

to Columbia City. Arrangements wiil be made with the

Fort Wayne electric railway for the transferring of passen-

gers from the .=;uburban line to any part of the city.

The report of the Rochester Railway company for the
quarter ended June i, 1S95, which has been filed at Albany,
shows: Gross earnings from operation, $220,167.02; op-
erating expenses, $127,096.98; net earnings from operation,

$93,070.04; income from other sources, $1,536.66; gross
income from all sources, $94,606.70. The report for the

same quarter of 1894 showed: Gross earnings from opera-

tion, $179,969.47; operating expenses, $104,042.60; income
from other sources, $1,949.98; gross income from all

sources, $77,876.76.

The West End Street Railway company of Rockford,
111., passed into the hands of a receiver July 31st. The peti-

tion was made by John Farson of Chicago, a stockholder

and director, who, it is said, represents the bondholders.
Attorney L. H. Fuller of Chicago, representing Mr. Far-

son, went before Judge James Shaw in Mount Carroll in

chambers and presented an order making the Title Guaran-
tee & Trust company of Chicago receiver. The company
was organized in 1890 w ith a capital stock of $75,000. Hard
times cut the business of the company, and it has been do-

ing a losing business for the last two or three years. L. H.
Fuller is in charge at present.

It now seems certain that the new Mystic valley electric

railway from Stoneham, Mass., to Arlington will materialize.

The committee that has been looking into the financial side

of the enterprise will recommend the raising of stock capi-

tal to the amount of $65,000. The starting point of the

line in Stoneham will be at Farm Hill station, thus securing

a junction with the Stoneham & Reading and Stoneham &
Wakefield lines. The entire length of the road will be about
eight miles. The board ofdirectors to be reported by the com-
mittee will consist of Hon. Onslow Gilmore of Stoneham,
William Bassett of Arlington, Edward F. Johnson of Wo-
burn, Arthur E. Whitney, George S. Littleheld, Edwin K.
Blakie and Abram Coffin of Winchester.

According to a dispatch from Long Branch the Atlantic

Coast electric railroad is an accomplished fact. Scores of

yellow cars are all ready at Asbury Park waiting for the

line to be finished, which, it is promised, will be in lo days

from now. The tenns on which the franchise is granted are
that the trolley company shall pave Second avenue with
vitrified brick and shall give the city one per cent, of the
receipts. A bid for another franchise has now been made.
This offers for Second or Third avenue and any streets turn-
ing at right angles to the same, to the city limits, west,
$5,000 per annum, the company to gravel the streets so
used. This proposition says; "Our road will be of more
advantage to your city than any other talked of or projected
line. From your western boundary it will run in a direct
line to Asbury Park, passing through West Long Branch,
Oceanville, Interlaken, connecting with the Belmar road
now in operation, thence on to Sea Girt and Point Pleasant.
To the north it will connect with Red Bank, passing through
Eatontown, Shrewsbury, Red Bank, and so on to Atlantic
Highlands, -with a branch from Eatontown to Freehold and
other towns in that vicinity."

MISCELLANEOUS.
A new publication, devoted to the general advancement

of British commercial interests, has made its appearance in
INIanchester, England. It is a monthly and bears the name
of T/ie Trade Jourjiais' Review. Electricity is given a
due share of attention. The Review gives evidence of good
editing and has a clean, bright, progressive appearance.
One glaring inaccuracy in the July issue—the statement
that "It is not generally known that it is possible to ship
goods direct from Manchester to Chicago by water, if ves-
sels will proceed from the Atlantic into the lakes via the
Erie canal"—is noticeable, but on the whole the new jour-
nal makes a good impression.

Many improvements and additions have been made at
the dynamo laboratory of the University of Illinois at

Champaign, 111. It is located in the basement of University
Hall and includes a direct current dynamo room, an alter-

nating current dynamo room, two general testing rooms, a
battery room, a photometry room, a store room and a
work room. The laboratory is supplied with power from
a 50 horse power steam engine; The equipment in direct

current machinery includes a Brush 10 arc light plant, a
Thomson- Houston three arc light plant, two Edison and a
Thomson-Houston incandescent dynamo and a Jenney 500
volt power plant. The alternating current machinery com-
prises a Thomson-Houston 300 light plant, two small sin-

gle-phase Westinghouse machines and a number of trans-

formers. The measuring instruments are of late design and
frorp the best makers. There are very complete sets of
Weston and Whitney ammeters and of Weston voltmeters
and voltmeters for direct and alternating currents, electro-

static voltmeters, condensers, electro-dynamometers,
Thomson balances, portable testing sets and galvanometers
of all kinds. The laboratory is also supplied with much ac-
cessory apparatus, such as cradle dynamometers, contact
makers, non-inductive resistances, arc and incandescent
lamps and an electric light photometer. A number of lathes

and a large variety of tools constitute the equipment of the

workroom.

TRADE NEWS.
The line of gasoline engines manufactured by the Wolver-

ine Motor Works of 12 Huron street, Grand Rapids,
Mich., is meeting general approval. These engines are

said to be the simplest in design and construction and have
the best exploder known.

The Central Electric company of 173 Adams street, Chi-
cago, is proud of the record of the Samson battery for

long life, great strength and recuperative power. The
makers warrant this battery "to stand more hard usage
and continue its service longer than any other open-circuit

battery made."

Prof. George D. Shepardson of Minneapolis is drawing
plans for a municipal lighting plant for Mankato, Minn.,
to be operated in connection with the present waterworks
plant. Provision will be made for about 50 arcs and 150
incandescents, so arranged that an increase of the number
of each may be made later.

The Eastern Electric company of Tonawanda, N. V.,

manufacturer of non-infringing telephone switchboards,

has just closed a contract with a Pennsylvania telephone

company for a 400 wire switchboard to be furnished by
October ist. This purchaser made a thorough examination
of all the types of boards, and selected that of the Eastern
Electric company as the best.

The new edition of the Brown & Sharpe catalogue is out.

It has been thoroughly revised and contains 366 pages—60

more than the preceding one. The new matter and the

changes in the old make it especially desirable that this

should replace former editions. A large number of new
tables have been added, making it especially valuable to the

workman as a book of reference. These valuable cata-

logues are mailed to any address without charge, upon ap-

pHcation, or are furnished by hardware dealers.

The fitness ot the Beacon incandescent lamp for outdoor
decoration has just been recognized by tv^o substantial or-

ders. The Boston Electric Light company ordered 9,000
lamps from the Beacon Lamp company for Knights Templar
decorations, while 1,000 more were ordered for Keith's

Theater for the same purpose. The Beacon company has

also been awarded the government contract for 10,600 lamps
for the Navy Yard. The Beacon lamp is evidently appre-

ciated at home.

„. The Union Heater Supply company of Detroit makes a

specialty of fire pots and gasoline forges and torches for the

use of wiremen and electricians. The lineman's fire pot is

made of the best material and finest mechanical construc-

tion. It has a double jet burner, which is mounted on a

double swivel, thereby giving the operator the advantage of

using the flames in any position required. The upper flame

on the burner is called the "needle flame," and is about the

size of an ordinary lead-pencil. The lower flame is about

1% inches wide. They can be used in conjunction with

each other, or the lower flame can be used separately. The
company makes gasoline heating appliances of all descrip-

tions and will send catalogues and special estimates on ap-
plication.

Frequenters of electricity building during the World's
Fair were familiar with courteous and genial Geo. D.
Burton of Boston, whose electrical process for the heating
and forging of metals excited so much interest. Mr. Bur-
ton recently passed through Chi.-ago on his way east from
California, where he had been engaged in extensive and sat-
isfactory experiments in smelting refractory ores. Mr.
Burton received extensive mention in the San Francisco
papers, and he states that financially his trip was a great
success, as he has already disposed of certain territorial
rights for his electrical smelting process. The sample case
which he brought back with him from California showed
some remarkable results from the application of his process
to the reduction of refractory ores. Mr. Burton has for a
long time been defending his patents against foreign en-
croachment, but to-day he feels that he is victorious and
looks for a rapid introduction of the Burton process during
the next few years. Mr. Burton has unquestionably been
an indefatigable worker in this field and deserves success.

Manager A. M. Searles of the Diamond Electric com-
pany of Peoria is now nicely equipped for business in his
new suite of offices at 1315 Old Colony building, Chicago.
Mr. Searles is not only manager for the sales department
of the Diamond Electric company, controlling this con-
cern's entire output, but he is hkewise general agent for the
central states for the National Electric company of Eau
Claire, Wis. Mr. Searles, besides pushing the well-known
National machinery, is meeting with great success in mak-
ing sales of the ScheefTer recording wattmeters. As is

well known, this device is an exceedingly simple piece of
machinery, registering correctly the actual power consumed.
It has no commutator, no brushes and no wire on its

armature. It is claimed to be absolutely accurate on one
lamp as well as a full load. A glance at the illustrations in
the Diamond company's neat little catalogue shows in a
moment the extreme simplicity of these meters. Mr.
Searles expects shortly to take hold of another specialty
which is of a very meritorious character and one that
will without doubt create something of a sensation in the
electrical field.

BUSINESS.
Among the yachts on which the chloride accumulator

has been installed for lighting purposes this season are the
Linta, Sultana, Alcedo, Duquesne, Huntress, Washita,
Vidette and Thespia.

The Newell para-pneumatic pulley, patented by D. E.
Newell, foot of West Nineteenth street, New York, is

said to prevent slippage of belts and to give the nearest ap-
proximation to the maximum theoretical power of any ma-
chine to which it is applied.

The National Lead company, whose Chicago branch is

at Fifteenth and State streets, manufactures several prod-
ucts that are needed by electrical manufacturers. Its
booklets, "Red Lead and How to Use It" and "Concern-
ing Babbitt or Anti-Friction Metals," can be obtained upon
application.

R. Humffreys-Roberts, representing the Metropolitan
Fire Proofing company of Trenton, N. J., with offices at

6 Merrill block, Detroit, Mich., visited Chicago last

week. Mr. Roberts is an old and experienced electric light
man and has recently taken up the Detroit business of the
Metropolitan Fire Proofing company.

The Electric Appliance company has secured some very
handsome orders for Upton arc lamps, for which it is gen-
eral western agent. The alternating lamp with the patent
"anti-hum" cover is proving very popular, as it does away
almost entirely with the noise of the lamp, which has al-

ways been such an objectionable feature in alternating
lamps.

The Abendroth & Root Manufacturing company has of
late filled a number of notable orders for' improved Root
water-tube boilers, principally in New York city and vicinity.

It may be mentioned in this connection that Arthur Loretz,
Jr., formerly New York manager for the National Water
Tube Boiler company, is now representing the Root boiler
at 28 Cliff street, New York city.

MandelBros. of Chicago, after a careful test of all the dif-

ferent makes of incandescent arc lamps, placed an order with

J. H. Cooke, 753 Monadnock block, representing the Man-
hattan General Construction company, for 70 Manhattan
arc lamps. The Manhattan is said to be the only arc
lamp that will run 100 hours without the trimming of
carbons. Burning 10 hours a day, it consumes three
pairs of carbons per month.

The new mills of the Grand Rapids Pulp & Paper com-
pany, at Beam, on the Wisconsin river, are being rapidly
pushed forward. The company is constructing a dam, ex-
cavating a large mill pit from solid rock, and erecting
large, substantial brick buildings. It has contracted with
the James Lefiel & Co. of Springfield, 0., for 15 large Sam-
son turbine water wheels, which will be in position in No-
vember. All ihe work is being done upon the most ap-
proved plan and is of the most substantial character.

H. J. Medbery, the president of the Fiberite company,
manufacturer of the Medbery overhead material and other
specialties, has been visiting Chicago and is greatly encour-
aged, not only with the present business, but with the en-
couraging outlook for the fall trade. The large orders re-
ceived for this high-grade material have compelled the com-
pany to run its factory day and night for several months
past. The factory being one of the largest in the country,
this means a very large output and testifies to the apprecia-
tion in which the Medbery material is held.

The Keystone Telephone company of Pittsburg, which
was organized last spring, notes a very steady and encour-
aging growth in its business. It has recently secured some
large contracts, and now has on its books orders for over
3,500 telephones. The really remarkable growth of the
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business Is the best recommendation that can be given of

the excellence and character of the telephone presented to

the public by this company. Every instrument that is sent

out is inspected by competent telephone engmeer-s^-and

purchasers are assured a telephone that is certain to give

entire satisfaction.

H. E. Collins & Co. of Pittsburg, manufacturers of the

Cahall boiler, assert that the best testimonial is a repeated

Jrder, and give this list: Shoenberger Steel company,

Pittsburg, Pa., four orders, 1S92 to 1895, io75horse power;

Republic Iron'Works, Pittsburg, Pa., three orders, 1S92 to

iSqc 375 horse power; .Etna Standard Iron company,

Wheeling, W. Va., two orders, 1893 to 1S95, 200 horse

power; Zug & Co., Pittsburg, Pa. , two orders, iS94to 1S95,

450 horse power; " PhUadelphia Gas company, Pittsburg,

Pa.,- three orders, 1894 to 1895, 2,000 -horse power; Salem

Iron company, Leetonia, O., two orders, 1S94 to 1895, 500
horse power; Inland Steel company, Chicago, 111., twa
orders, 1S94 to 1895, 400 horse power; Brown, Bonnell &
Co., Youngatown, O., two orders, 1895, 3^4 ^O'"^^ power;

Cornwall Iron company, Cornwall, Pa., two orders, 1S95,

600 horse power; Apollo Iron & Steel company, Apollo,

Pa., three orders, 1S95, 10,250 horse power.

The Westinghouse Machine company reports ^business

active and the outlook flattering. Orders for compound
engines during the last month include one 250 horse power

to Whittenton Manufacturing company, Taunton, Mass.;

one 100 horse power and one 125 horse power to American
Hydraulic Dredging company. East Douglas, Mass. ; one

So horse power and one 100 horse power to Sioux Consoli-

dated Mining company. Mammoth, Utah; one 200 horse

power to Wendell & Smith, Overbrook, Pa.; two 80 horse

power to Upper Peninsula Hospital for the Insane, New-
berry, Mich.; four 250 horse power to United States Cap-
itol building, Washington, D. C; one 250 horse power to

Connellsville Electric Light company, Connellsville, Pa.

;

one 250 horse power to Belvidere, 111., Electric company;
three 160 horse power to Carnegie Library building, Pitts-

burg, Pa.; one 125 horse power to Hackensack, N. J., Gas
& Electric company; one 300 horse power to Wilkins-

burg. Pa., Electric company; one 250 horse power to Sing
Sing, N. Y., Electric company; one 200 horse power to

Gloversville, N. Y., Electric company. In addition to those

named the increased number of orders for ''Standard" and
"[unior" automatic engines indicates a general revival in

all branches of manufacturing.

ILLeSTRATED ELEGTRIGAL PATENT REG0RD.

544,647. Automatic Electrical Railway Signal. Chas. R.

Alsop, Middletown, Conn. Application filed October

22, 1894.

An electric motor is used, together with a swinginE signal

target attached to the armature shaft of the motor, suitably ar-

ranged track circuit closers, and a switch device included in

the circuit of the motor windings and the circuit closers to pro-

vide for automatically closing the circuit through the motor

when the target reaches an elevated position.

544,654. Plant for Generating Electricity. George R.

Bowen, San Antonio, Tex. Application filed Febru-

ary 21, 1S95.

An imperforate cylinder, rotatable around an upright axis,

and provided with vertical langentially disposed blades, and a

series of upright tangentially disposed guides or vanes fixed

in the ground or to a base, and arranged around the blades or

paddles, a roof overlying the guides or vanes, and blades or

paddles are provided with electrical apparatus, and means for

imparting motion from the cylinder to said electrical apparatus.

.^U. 544,747-

544,668. Apparatus for Electro-plating. Frank Engel-

hard and Frederick H. Engelhard, Springfield, Mass.

Application filed March 23, 1892.

The invention comprises a tank, hanger supports thereon,

hangers horizontally adjustable on the supports, shafts verti-

cally adjustable on the hangers, electrodes carried by the

shafts, and means for simultaneously rotating the electrode

supports.

544,673. Secondary Battery. Frank King, London, Eng.
Application filed April 5, 1895.

Protruding portions of the conducting support are burned or

soldered to a bar, each electrode comprising active material,

a grid for the material, havinir pins thereon, and a porous
diaphragm, sheet covering or envelope through which the pins

project. Insulating strips are wedged between the plates or

electrodes, and held in position by engagement with the pins
projecting through the diaphragm, sheet or covering, so as to

fix the distance apart of the plates or electrodes, and maintain
them in position, and the active material in position thereon.

544,677. Trolley Arm and Attachment Therefor. George
Maag, Newark, N. J. Application filed December
12, 1894.

This is a trolley arm, composed of tubular sections, a flexitje ,

joint connecting the sections, a flexible rod within the sections,

and means for securing the rod in position in the sections.

544,685. Electric Locomotive. Edwin H. Porter, Rad-
^ ford, Va. Application filed June 22, 1894.

The driving axles of the locomotive carry cranks of a given
radius, connected by rods, and a pair of armatures of an elec-

tric motor have cranks of one-half the length of the former, and
there are connecting rods joining the armature cranks to the

main connecting rods, and having the same radius as the

cranks of the driving wheels of the locomotive, the centers of
the driving axles and of the armature axles being in a straight

line parallel to the main connecting rods.

544,711. Telephone Switch and System. Ernest C. Wil-
cox, Meriden, Conn. Application filed May 13, 1895.

There is a receiver support, consisting of a fixed part and a
part movable laterally with respect thereto, switch mechanism
having a contact connected to the movable part, and a device
connetted to the movable part for holding it in its normal posi-
tion until moved outwardly by the withdrawal of the receiver
and for holding it in the outward position until manually re-
turned to the normal position.

544,745. Electrically Controlled Weighing Apparatus.
Lorenzo H. Nutting, Davenport, la. Application
filed November 13, 1894.

A balanced hopper is adapted to receive the material to be
weighed. It has angularly disposed outlet doors, a pair of.
pivoted levers connected respectively at their free ends to the
doors, and connected at their pivot point with a lever fulcrumed
in the hopper, and having its outer end engaging a rod, a chute
located above the hopper, having a pivoted outlet gate, and a
crank for opening and closing the gate, and electrically con-
trolled mechanism for elevating the rod to open the doors of the
hopper, and for turning the crank to alternately close and open
the gate of the feed chute.

544,747. Manhole for Electric Cable or Other Subways.
Ernest L. Ransome, Chicago, III. Application filed

January ii, 1S95.

The cut shows a shell serving as a conduit for water or
sewerage, and having a series of smaller conduits in the body,
a nianhole chamber serving as a means of entering the main con-
duit, electric wires passing through the auxiliary conduits and
around the wall of the manhole chamber, and a shield for pro-
tecting all wires within the chamber.

Issued August 20, i8gj.

544,749. Electric Motor. Benjamin P. Remy, Peru, Ind.

Application filed November 24, 1894.

The claim: In an alternating current electric motor, the

combination of radial electro-magnets adapted to_ rotate to-

gether, a commutator suitably connected to said elertro-

magnetj, and a stationary iron part of an elliptical oval or

similar shape, said stationary iron part generating no magnet-
ism but obtaming its magnetism wholly by induction from the

revolving part.

544,768. Electric Elevator. Nils O. Lindstrom, Brook-

lyn, N. Y. Application filed May 16, 1895.

A feature oTthe invention is a controller, comprising twocom-
- pound cores, having their members magnetically insulated from
each other, solenoid ci ils co-operating with one member, and
auxiliary solenoids co-operating with the other member.

544,778. Insulator for Electric or Other Wires. Clinton

Sproat and Edward N. Tarr, Taunton, Mass. Appli-

cation filed January 2, 1895.

The device consists essentially of the externally s rew-
threaded pin, the base internally screw-threaded and provided
on its upper side with the grooves, and the head or cup inter-

nally screw-threaded and provided with concentric corrugations

on its under side.

544,7S[. Electric Switch. Thomas H. Brady, New
Britain, Conn. Application filed May 3, 1895.

The contact jaws are of a rigid character, one in each pair be-

ing pivoted to its frams, and having also a separate spring
frame and spring adjacent to the frame of the jaws, will? its

spring bearing upon th^ pivoted jaw for forcing it to its work.

544,794. Trolley Arm and Wire Finder. Frederick W.
Riess, Philadelphia, Pa. Application filed June 10,

1895.

Combined in this device are a two-part arm, a guide-way
formed in the upper part of the arm, a trolley wheel journaled

to an arbor slidingly mounted in the guide-way, a lever pivoted
to each end of the arbor and hinged by a slotted connection to

opposite sides of the guide-.vay, and a resilient wire guard or

wire finder pivoted to the free end of the lever,

544,844. Carbon Brush Holder for Dynamo-electric Ma-
chines. Alexander J. Churchward, Brooklyn, N. Y.

Application filed May 14, 1894.

This holder comprises a frame adapted to receive a plurality

of brushes therein, plates attached to each of the brushes, con-
ducting rods secured to the plates, springs surrounding the

conductors, means for adjusting the tension of each of the
springs independently of the others, and a conductor connect-

ing with the conductor rod.

544,847. Apparatus for Insulating Electrical Conductors.

Louis W. Downes, Providence, R. I. Application

filed April 6, 1S95.

Means are provided for wrapping or coiling the fiber upon
the conductors Spring-actuated levers compact or flatten out
the fiber, pressing upon the latter in diamet ically opposite
directions and means for preventing the movement of the levers

past the axis of the conductor are also provided.

544,862. Electric Railway. James F. McLaughlin, Phila-

delphia, Pa. Application filed April 17, 1895.

A series of contact blocks is spaced along the road, and a
colleztor comprising a continuous and rigid metallic frame is

carried on the car, and a series of indrpendently spring-con-
trolled yielding brushes are mounted in the Irame in electrical

connection therewith.

NO. 544,876.

544,863. Electric Railway. James F. McLaughlin, Phila-

delphia, Pa. Application filed May 3, 1S95.

A main or supply conductor and feeding conductors or con-

tacts, switches for coupling the supply and feeding conductors,
each switch being provided with a latch for locking it in the

open position, and travelmg electro-magnets unlocking and
operating the switch.

544,876. Ships' Telegraphic Apparatus. Johannes K.
Adelsberg, Liverpool, Eng. Application filed March
16, 1S95.

The improvement described in connection with ships' direc-

tion indicators consists of the combination of electro-magnets
pivotally mounted and vibrating armatures, toothed racks on the
vibrating armatures, pinions meshing with the racks, shafts on
which the pinions are mounted, pointers mounted on the shaft,

a dial plate having on it the words "Ahead" and "Astern," and
over which the pointers move.

544,890. Magneto-electrical Telephone. Max Frank, Mu-
nich, Germany. Application filed June 30, 1894.

One claim is given: In combination in a telephone and for

the purposes described, the magnetic core, magnetic shell or

tube, the magnetic plate secured to or formed with the said
magnectic core, and making contact with the interior surface of
the said tube, a screw or other adjustment for the said plate,

and a set-screw for fixing it in position,

544,901. Telephone Exchange Apparatus. Joseph J.
O'Connell, Chicago, III. Application filed April 29,

189J.

In a telephone exchange system, comprising a multiple
switchboard and suitable adjunctive apparatus, the combina-
tion is claimed with the operator's telephone circuit and a key,
whereby the circuit is thrown into and out of circuit of sub-
scriber's line of a signal, and means for controlling the signal
connected with the key, whereby \vh?n the key is shifted to

throw the operator's telephone into the subscriber's circuit the

signal will be brought into action to indicate that the operator
is busy, and when the operator's telephone is cut out of the sub-
scriber's circuit the signal will indicate that the operator is

idle.

NO. 544,959-

544,937. Electric Train Signal. Francis C. E. von Stem-
berg, Brooklyn, N. V. Application filed April 13,

1895-

This system has a starting circuit, including a generator and
a signal, and comprises two partial circuits located on each
car of the train, each partial circuit on each car being provided
with a circuic-closinti device arranged to hold it normally open,
and being arranged to form when closed a shunt or short cir-

cuit to the other partial circuit on the same car.

544,959. Insulator. Reuben G. Collins and Frank W.
Foley, Dollar Bay, Mich. Application filed February

25, 1S95.

In the insulator illustrated there is the combination with a
support, of a sheath provided with a tortuous groove or slot for

the reception of a wire.

545,005. Multiple Electric Circuit and Mechanism for

Maintaining Same. Timothy K. Ames and Elbert A.
Parker, Peterborough, N. H. Application filed Octo-

ber 19, 1894.

The combination consists of a switch, comprising a ring, hav-
ing a number of sets of blocks and a contact brush or brushes,
means for rotating one part of the switch in respect to the other,

conductors providing an electrical conne tion between the cor-

responding blocks of each set on the ring, a series of distribut-

ing terminals one for each block of a set on the switch, each of
the terminals being connected to one wire of the working circuit,

electri'"al connections between each distributing terminal and
its corresponding block of each set on the switch ring, and a

direct line wire serving to return the current from the working
circuits to the generator.

545,009. Trolley. George W. Biddell, Chattanooga, Tenn.
Application filed February 2, 1895.

A trolley comprising a rod, having a sleeve or head secured
upon the end thereof, a r-houlder projecting upwardly from the
head, and a block pivoted upon the head having the trolley

journaled thereon, the block being adapted to partially rotate

or yield laterally, and being limited in such movement by en-
gagement with the shoulder of the rod.

545.020. Electrically Controlled Winding Mechanism for

Time Locks. William H. Hollar, Philadelphia, Pa.,
George L. Weaver, Boston, Mass., and Anthony

. Kennedy, Charlestown, W. Va. Application filed

April I, 1895.

The invention includes the combination with a time lock for

a vault or safe, of a rewinding motor operatively related to the
clock spring of the time lock movement, a detent normally re-

. stra'ning the action of the rewinding motor, an electrically

actuated disengaging device for the detent, an electric circuit

controlling the disengaging device independently of the clock
mechanism, and means situated exterior to the vault, whereby
the circuit may be controlled.

545.021. Electric Winder for Time Locks. William H.
Plollar, Philadelphia, Pa., George L. Weaver, Boston,

Mass., and Anthony Kennedy, Charlestown, W. Va.
Application filed April 17, 1S95.

In this arrangement there is included a time lock for a vault
or safe, a re-winding electric motor situated within the vault
and operatively related to the clock spring of the time lock, an
electric circuit comprehending the motor and provided with a
source of electricity, and means independent of the clock movt-
ment and located exterior to the vault, whereby the circuit may
be controlled.
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Prof. W. M. Stine and His Work at

Armour Institute.

The importance of such a school as the Armour Insti-

tute, or the Armour Institute of Technology, to be strictly

up to date, in a city like Chicago can hardly be overesti-

mated. Devoted alike to mind culture and manual training,

with an able and enthusiastic corps of instructors,,mag-

nificently equipped and backed by ample means, the In-

stitute has entered upon a great work. As the new name

implies, the school offers to the youth of Chicago and the

West all the advantages of a technological institute; and

it cannot be doubted that through the impress of its train-

ing on the brains and hands of the earnest young men

and women who gather under its roof a distinct advance

will be made in solving the sociological and engineering

problems that are constantly arising in the rapid develop-

ment of Chicago and the country tributary to It. The

Institute seems to be admirably supplying the need

of a center of technical education in Chicago. It

has enrolled over i,ooo students, and its facilities for

research and experiment have attracted the meet-

ings of such bodies as the Western Society of Engi-

neers and the western branch of the American Insti-

tute of Electrical Engineers. Its laboratory equip-

ment is most complete, the cost of the machinery,

instruments and appliances in the electrical depart-

ment alone being over $64,000. But it is of much

more consequence that the instructors be men com-

petent to use to the greatest advantage, in directing

the work of students, the material resources so

lavishly placed at their disposal. The Institute is

fortunate in this also. Dr. Gunsaulus, the president

of the faculty, is untiring in carrying out the benevo-

lent designs of the founder, P. D. Armour. He has

surrounded himself with men who have the ability

and energy necessary to achieve success on original

lines in the chosen field of the Institute. Naturally

the readers of this journal will be most interested

in the director of the department of electricity. This

is Prof. W. M. Stine, whose portrait accompanies

this article and who is the subject of the following

sketch,

Wilber M. Stine was bom at Tyrone, Pa. , Novem-

ber 3, 1863. He attended several academies and

seminaries in his native state. After completing prep-

aration for college, he entered Dickinson College,

Carlisle, Pa., graduating in the class of 1886. He

early showed an inventive turn of mind and gave

especial attention to railway practice and motive

power. While still a boy young Stiue built several

successful steam engines, making his own tools, pat-

terns, castings, etc. These were worked out solely

by the help of a few old works on natural science. Owing

to, natural aptitude and the attention he had given rail-

way practice, a position was tendered to Mr. Stine in the

motive power department of a large eastern railway system,

with flattering prospects of advancement. But being

appointed assistant in chemistry at Dickinson at this time,

he determined to give up railway engineering to devote

himself to research work and the teaching of physics

and chemistry. After graduation Mr. Stine was appointed

assistant professor of physics and chemistry at the Ohio

University, Athens, O., which enioys the pre-eminence of

being the first state university established in this coun-

try. The following year he was appointed to the duties

of full professor to succeed Dr. C. Leo Mees, now presi-

dent of Rose Polytechnic Institute, Terre Haute, Ind.

In 18S9, on leave of absence, he studied ekctro-technics

in Europe, chiefly in Germany. Upon his return Prof.

Stine established a department of electrical engineering

at the Ohio University, and installed its lighting system.

In 188S and 1889 he made the first tests of the leading

non-magnetic watches, and published the results in hte

technical journals.

In Februai-y, 1893, Prof. Stine accepted a call to establish

a department of electrical engineering at Armour Institute,

Chicago, now incorporated as the Armour Institute of

Technology, by which name it will be known in the future.

His olftcial position is director of the electrical engineering

department. During the World's Fair he served as one of

the judges on the jury of awards for the electrical depart-

ment. He has devoted much study and research to storage

batteries, givmg especial attention to alkaline and carbon

types, and also acted as editor of Electrical Engineering

until its recent reorganization, when he resigned.

Prof. Stine devotes much attention to research along the

lines of pure and applied science and has been a frequent

contributor to the leading scientific and technical journals.

He is at present engagedonanumberofinvestigationsof im-

portance in electriclighting. He has been retained, also, for

e.\pert work, consultation and the installation of steam and

electric plants. He is a member of the American Association

for the Advancement of Science, the Franklin Institute and

the American Institute of Electrical. Engineers, and has re-

ceived the degrees of M. S., D. Sc. and Ph. D., all on exami-

PROF. W. M. STINE.

nation, the two first mentioned from his alma mater and the

last from Ohio University.

The Armour Institute of Technology being a new insti-

tution and wholly devoid of old prejudices and precedents.

Prof. Stine determined to make some educational changes

and innovations. For a number of years he had been col-

lecting opinions from the leading electrical manufacturing

companies and engineers on the value of the usual technical

education. These criticisms and suggestions were given

due weight in formulating the courses. Realizing that the

older institutions which had developed thorough mechani-

cal courses had merely attached electrical engineering as a

supplementary course, and that due prominence was not

given this training, and that in still others the electrical

instruction was but an extension of the work in physics, it

was deemed best to modify existing methods considerably,

and establish a full department for electrical engineering,

distinct from both the physical and mechanical depart-

ments.

The aim is to make the course scientifically practical. So

far the success has been very gratifying. By omitting un-

necessary shop practice and placing the requirements for

admission higher than usual, time has been obtained for

thorough electrical laboratory practice throughout the en-

tire four years of the course. This enables a more scientific

examination of many advanced methods of measurement

and investigation. This also implies more thorough and
advanced work in mathematics. It is hoped that the physics

and mathematics may be so thoroughly co-ordinated as to

give graduate engineers increased power in their electrical

work.

An unique system of illustrating lectures has been de-

veloped by Prof. Stine. By the use of a powerful electrical

projector lantern-slide illustrations are used exclusively in

the lectures without in the least darkening the lecture room.

The cabinet of slides embraces all the more important illus-

trations in the text books, many from electrical periodicals,

and copies of original drawings. The slides are all made
by the department.

Another feature of the department is its apparatus shop.

This is thoroughly equipped with the best tools. It is in

charge of a mechanician who was formerly connected with

the normal meter department of the Phys. Riechsanstalt,

Berlin. In addition there are four assistants and a

draftsman. A number of new and valuable pieces

of apparatus have been constructed here, designed

by the director, the latest being a variable potential

rheostat.

John L. Martin.

It is with much reluctance that the Western
Electrician yields to a sense of duty and gives

public warning that the members of the electrical

fraternity must be on their guard in financial tran-

sactions with John L. Martin. For several years

Mr. Martin held the responsible position of head of

the central station lighting department in the Chicago

office of the Thomson-Houston and General Electric

companies. Later he was a member of the firm of

Chicago selling agents for the National Electric com-

pany. Mr. Martin is widely known to the electrical

trade and was well liked and highly respected. But

for the last year or so his friends have noted, with

great sorrow, that he has been going to pieces,

morally. He has been going about the country

passing checks on Chicago banks which have proved

to be worthless. This operation has been repeated

so often that no doubt can remain of the intent to

defraud. Mr. Martin's friends in better days have

been the sufferers, and no action has been taken.

About two weeks ago Mr. Martin presented a check

to William F. Brewster of the New York office of

the General Electric company and requested him to

cash it, as it was after banking hours. The check

was for $100 and was drawn on the Illinois Trust &
Savings Bank of Chicago, in favor of John L. Mar-

tin. It purported to be signed by B. E. Sunny.

Mr. Brewster accommodated Mr. Martin, but when

the check was sent to Chicago for collection it was dis-

covered that the signature was forged. Mr. Brewster is

out the $100 and the cost of protesting the check. Other

instances of like character could be cited. Electrical men

must take warning.

Trolley Cars for Funerals.
Managers of electric street railways are preparing for the

casket, pall-bearers, ministers, mourners and friends. Fun-

erals by electric car to the far-away cemeteries, they believe,

is the next step in surface transportation. It is intended

to furnish a cheap means of reaching the cemeteries with as

little discomfort as possible. The result is that somber-

colored cars with mourning drapings will be made and put

in Chicago streets on order within a few months. To intro-

duce the service two cars will be constructed especially for

the purpose to which they are to be put. In interior fitting

and finishing they will differ materially from the ordinary

car. They will be painted black on the outside and bear

other indications of their character. Funeral parties may

charter the train and start from any point on the line of

the road. Arrangements will be made to transfer the

train to the Cicero & Proviso tracks, which run direct to

Forest Home, Waldheim and Concordia cemeteries.

An electric railroad from Providence to New Bedford and
Fall River, Mass., will probably be built soon.
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Down-draught Furnace for Steam
. Boilers.^

By William H. Bryan.

Probably do mechanical device has done as much toward

the practical solution of the smoke problem in St. Louis as

tlie down-draught furnace. Until this apparatus was de-

veloped there was a certain character of steam plants—or

rather of steam service—to which it seemed that none of

the existing forms of smoke-abating furnaces could be satis-

factorily applied. In these plants—fortunately few in

number—the demand for steam was such as to make it nec-

essary at times to crowd the boilers far beyond their rated

capacity. Or else the work was subject to frequent and

extreme fluctuations, often greatly exceedmg the rated

capacity of the boilers. It may be said, of course, that this

is abuse rather than proper use of a boiler plant, but, nev-

ertheless, these conditions exist, and it is sometimes im-

possible either to modify the conditions or increase the

boiler capacity.

The fact that there seemed no practicable or reasonable

remedy for these cases retarded the growth of the smoke
abatement movement in St. Louis for many years. It was

thought unwise to pass and attempt to enforce smoke-

abatement ordinances when it seemed impossible for some
of the plants to stop the smoke under reasonable condi-

tions. The demonstration of the fact that the down-draught
furnace made a good smoke record possible, even with

overworked boilers doing variable work, and with a marked
economy in fuel, may be said to have marked an epoch in

smoke abatement. Our experience in St. Louis leads us

to believe that smoke from boiler furnaces can now be

abated by practical means without hardship, no matter what
the Lype of boiler, the character of the work required of the

plant, or the kind of fuel used.

I speak thus highly of the down-draught form of furnace

with no intention of denying the merits—for they are many
—of other smoke-abating devices. Many of these do excel-

lent work under most of the conditions occurring in prac-

tice. In my opinion, however, no single furnace now on
the market can be adapted to all ihe conditions met with

in everyday boiler service. Each type has a place, a field

of usefulness, within which limits its success is sure. Un-
fortunately, however, the average furnace man seems
unable to realize this truth, but offers his device as a rem-
edy for all sorts of cases and conditions. It is not surpris-

ing, therefore, that he sometimes meets with failure.

Where the work required of a boiler plant does not

greatly exceed its rated capacity, and is reasonably uniform,

there are many good smoke-abating furnaces which may
be used, some of which will make an appreciable saving in

fuel. If our boiler plants were properly designed and
managed, and if we did not have sometimes to overwork
them and to subject them to widely varying loads, the

smoke-abatement problem would be greatly simplified.

The fact, however, that even such discouraging conditions

as these can now be intelligently remedied, has led to the

preparation of this paper.

Fortunately lor the steam-using public, several different

forms of down-draught furnaces are offered for sale by vari-

ous builders, and under different patents. I have had no
opportunity of looking up the number and value of these

patents, but it would seem that they refer to important
details of construction and arrangement rather than to gen-

eral or essential principles. It is not necessary to consider

here whether or not the manufacturers are justified in charg-

ing royalties. Their experience in the design and adapta-

tion of the furnace to varying conditions—and the further

fact that, as a rule, they will guarantee results-^would

certainly appear to entitle them to a fair margin of profit at

least.

Although the principles are old, I have been unable to

find any record of this type of furnace coming into regular

use previous to iSSS. It seems that the cost of the appa-
ratus, the necessity for water grates and their frequent

burning out, due to defective construction and bad feed

water, prevented a general adoption.

The form of down-draught furnace which has come into

most general use, and which may justly be said to have
contributed more than any other to the present state of the

art, is that invented by M. C. Hawley of St. Louis, and
which bears his name, Mr. Hawley's experiments began
as far back as 1873, and met with varying degrees of suc-

cess. He was able to show an economy of fuel, and, with
proper handling, an almost total abatement of the smoke,
even with the low-grade soft coals common in the Missis-
sippi valley. In 1882 Mr. Hawley interested Capt. C. W.
Rogers, then general manager of the St. Louis and San
Francisco railway, who, after consultation with his master
mechanic, decided to build an experimental furnace in the
fire-box of a switch engine. The result was so satisfactory

that the furnace was soon applied to another locomotive
boiler in stationary service. It was then applied to a loco-
motive in regular service. It was necessary to greatly cut
down the grate area, but in spite of this the engine did good
service, being practically smokeless and throwing no sparks,
even with a straight stack and no netting, unFil destroyed
by a roundhouse fire. The furnace was also applied to a
number of the boilers of the St. Louis & San Francisco Rail-
way company, in stationary practice, in the shops and other
buildiiigs, where they are still running satisfactorily.

In iSSS a contract was made to place the Hawley fur-

nace under an ordinary stationary boiler in the new factory
of the Hamilton & Brown Shoe company, St. Louis, under
a_ very stringent guarantee. The boiler was 60 inches
diameter, 20 feet long, with iS six-inch flues. A similar
boiler was set with the ordinary furnace, in the same room.
The results in smoke abatement, fuel economy, and capa-
city were so satisfactory as to lead to the application of the
Hawley furnace to the other boiler very shortly afterward.
This case marked the beginning of the introduction of this

type of furnace into general stationary practice.

A brief description of the characteristic features of the
Hawley setting will be of interest. In the earliest forms it

t. Read at the Detroit meeting of the American Society of Mechan-
ical Engineers

consisted of a single row of water grates, these being neces-

sary on account of the high temperatures developed. These
water grates were made of two-inch pipe, placed level, and
connected with the circulation system of the boiler by water
boxes, or headers, and connecting pipes. The supply pipe

leading to the front headers was usually taken from near
the bottom of the front end of the shell, and the discharge

was delivered near the water line. The rear end of the fire-

place above the grates was closed off tightly, by means of a

hanging water leg riveted to the shell of the boiler, in

which suitable openings had been cut. In order to insure

circulation in the tubes and prevent their burning off, it was
found necessary to have the rear end of each tube project

far enough into the water leg to permit attaching an elbow,
into which was screwed a riser, reaching up into the main
body of the water in the boiler. Further experiments
showed that it was usually desirable to put in two rows of

water grates, and to stagger them. Even then, however,
a considerable amount of unburned fuel fell tlirough the

grates, and was hauled out with the ashes, unconsumed.
This caused a loss of efficiency when the boilers were
crowded, and led to the adoption of the lower grate, which
is of the ordinary pattern. This form of the furnace is

shown in Fig. i.

It was at the Hamilton & Brown Shoe Works referred

to, that the necessity for the lower grate became evident,

and where it was first applied by Mr. Hawley. It is now
an accepted feature of all forms of the Hawley furnace, and
to it, in my opinion, are largely due the excellent results

secured in capacity, efficiency and smokelessness.
In the earlier forms of the furnace the water grates were

level. It was soon found that, by placing them on an in-

cline rising to the rear, the circulation was much improved,
and the probability of burning off tubes greatly reduced.
This plan was then regularly adopted, and the pitch gradu-
ally increased until the standard is now t-Yz to three inches
per foot of grate length.

It was soon found, also, that the riser pipes in the rear

plan raised the average level of the upper grates to a point
some 18 inches above that of the ordinary furnace, making
it necessary for the fireman to lift the coal that much
higher, and making the firing considerably more laborious.

It has now become customary to raise the floor. a little at a
point some three feet away Irom the front (see heavy dotted
line in Fig. 2), thus permitting the fireman to stand at the

usual level with reference to height of grate. It is desirable

also to have the ashpit slope to the rear, to facilitate clean-

ing.

As will be clearly seen from the drawings, the operation
of the down-draught furnace is directly opposite to that

of the ordinary setting. Very little air is admitted below
the water grates; the entire supply of coal, and practically

all the air, entering above. The fire burns downward in-

stead of upward, there being *'no thoroughfare" except
downward through the grates. The gaseous products of
combustion, together with the finely divided carbon par-

ticles which form the visible smoke, are forced through the

incandescent mass of coal and are highly heated, after

which they meet the equally hot flame from the lower
grates, on which there is burning what is practically a coke
fire. The combined water of the volatile matter in the
coal, as well as its moisture, are decomposed into hydro-
gen and carbonic oxide gases. These combine with air

supplied below the grate, or drawn downward through it,

and burn, thus adding to the efficiency of the furnace in-

stead of impeding it. The separated carbon meanwhile is

transformed into carbonic acid gas, which is invisible. The
result is almost complete combustion. Such Httle addit-

ional air as. is needed is furnished through the registers of
the doors between the two grates, or through those of the
ashpit, the doors of which are sometimes left partly open
also.

In practice it is found that, as an average, the upper
grates do probably 90 per cent, of the work. When the

boilers are not crowded little or no fuel is burned on the

lower grates. When there is a demand for an increased
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water box were a source of trouble. Sometimes they be-
came disconnected from the elbows, and when new grates
were put in it was difficult to attach the elbows and risers,

on account of interference with the other risers and with
stay-bolts. When the risers were not connected, the grates
burned off in a short time. This proved a serious difliculty,

requiring in a number of plants the almost constant pres-
ence of boiler makers. Part of the boiler plant was there-

fore out of service a large portion of the time, and repair

bills were large. Experiments were then made with other
forms of construction, and a water box, or header, was
finally adopted for the rear end, similar to that used for the
front end of the grates, the space intervening between it

and the shell of the boiler being built up sohdly by a nine-

inch firebrick wall. Connections were made from each
end of the rear water box to the boiler shell, some distance
back from the front of the boiler, and just below the water
line. This expedient proved satisfactory, greatly reducing
the number of tubes burning off.

This rear drum is now made in two forms. That adopted
by the St- Louis manufacturers is simply a riveted drum 20
inches in diameter. This large radius permits the water
grates to be screwed in, without the necessity of flattening

the sides of the tube, a'j is customary with the form adopted
by the Chicago manufacturers, whose rear drums are lo
inches in diameter. In the St. Louis form the drum is

large enough to permit a man to enter it. By placing a

light through a hand-hole into the front drnm—which is

usually eight or 10 inches diameter—it is possible to look
through every tube, and thus ascertain its exact condition.

The large drum, however, offers a favorable place for the

accumulation of sediment, which may cause it to burn, on
account of the high temperatures to which it is exposed.
No such accident, however, has occurred, so far as I can
learn. Fig. 2 shows the St. Louis form of construction. It

shows but a single row of water grates, this form still being
frequently used, as being easier to handle.

This cut also shows the present method of building the

boiler fronts. In the early form, shown in Fig. i, the ash-

pit was wholly below the floor line, and was extended out in

front of the boiler front, that portion of it being covered
with sheet-iron plates, which were removed when cleaning

the ashpit. This arrangement proving unsatisfactor>, it

was replaced by the three-door front shown in Fig. 2. This

amount of steam the fireman runs his slice-bar along or

between the upper grates, causing a considerable amount
of half-burned coal to drop through to the lower grates,

where its combustion is completed.
It will be seen that the water grates and headers add

somewhat to the heating surface, and thus increase the
capacity of the boiler. It has been found, however, that

this reversing of the path of the gases, and requiring them
to traverse the tortuous passages, makes necessary a? some-
what increased chimney capacity, if it is desired that the
boilers be capable of doing as much work as with the

ordinary setting. If the demand for steam never greatly

exceeds the rated capacity of the boiler, the ordinary chim-
ney will answer, it simply being necessary to carry thinner

fires. The best results, however, in efficiency and smoke-
lessness, as well as in capacity, are secured by having a

chimney of ample height—a statement, however, which is

equally true with regard to ordinary settings, which rarely

have enough chimney.
In order to make a fair and definite comparison of the

Hawley down-draught setting with the ordinary furnace, the

Smoke Commission of the city of St. Louis, of which the

writer is a member, made a competitive test at the plant of
the WiUiam J. Lemp Brewing company, on July 11, 1S93.

The boilers were identical in every respect except as regards

their furnaces, and that the chimney for the down-draughts
was 143 feet high, and for the common battery 100 feet

high, above grate level. The official reports of these tests

are appended to this paper. (Table I.) It will be noticed

that in both cases the boilers were run at more than double
their normal rating, and that the efficiency of the Hawley
was over 21 per cent, higher than that of the common
furnace.

The smoke record, Fig. 3, shows reduction in the smoke
of nearly 96 per cent, even under these extraordinarily

severe conditions. Fig. 4 shows a chart made by the

writer from the chimney of a Heine boiler, set with the
Hawley furnace, at a time when the boiler was being run at

25 per cent, above its rating. It shows the remarkably low
figure of only two-thirds of i per cent, of smoke—in fact,

there was aboslutely no smoke except while the fires were
being cleaned.

It will be seen in Figs, i and 2 that in the standard form
of construction the fireplace is immediately under the front
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end of the boiler. Thi; usually cuts off from 50 to 60
square feel of valuable shell heating surface, and, further-

more, must interfere largely with the circulation of the water
in the boiler. In a few instances external fireplaces have
been built, but their somewhat greater cost, the increased

space occupied, the necessity* fora special form of front, and
he difficulty found in supporting the firebrick arches over
the water grates, have pre\-ented the general adoption of

this plan. In my opinion, however, it possesses important
advantages in capacity and efficiency, and should be followed
wherever sufficient space is available.

With the present form of water-drums and tubes there is

but little danger of the tabes burning out unless the feed-

water is bad. This is a point that must be carefully looked
into when it is proposed to use the down-draught furnace.

It is a matter, however, that should always have attention,
whatever the type of boiler or setting; and as there are now
so many good systems of water purifications there is little

excuse for permitting heating surfaces to become foul with
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setting is destined to wide-spread use is demonstrated by
tjie fact that three companies alone have within the last
hve years applied it to 1,600 boilers, aggregating 240,000
horsepower. 0=. » a t 1

While the Hawley type ofdowa-draught furnace is per-
haps the best known, others are coming into use, which
promise well, although none have, as yet, met with very
wide adoption. One of these, invented by Joseph M.
Thomas, of St. Louis, is shown in Figs. 5 and 6. In es-
sential characteristics it resembles the Hawley, the principal
pomt of difference being the substitution of a series of fire-
brick arches in place of the water grates.

It possesses two important advantages: First, the absence
ofany connection with the pressure system of the boiler,
thus avoiding trouble from that source; and, second, the brick
arches act as reservoirs of heat, and do not cool the fires
as the water grates do. It would be reasonable, therefore,
to expect higher temperatures, and increased efficiency and
smokelessness. Appended hereto are found the re':ults of
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FIG. 2. DOWN-DRAUGHT FURNACE FOR STEAM BOILERS.—IMPROVED FORM OF HAWLEY FURNACE.

scale. When the tubes burn out they do so without caus-
ing damage to the surroundings. Sometimes only the
threads are stripped, and at other limes the tube splits, re-

sulting in a large, but not serious, leak of water. In such
cases the boilers are generally run in their regular service

until the usual time of shutting down, and cases are on
record where the boilers have been run until Saturday night
—almost a full week. It is desirable, however, that at

least one side of the boiler be accessible, in order to afford

access to both drums, particularly with bad feed-water.
This necessitates a passage-way between each pair of boilers.

A few cases of grate renewals have been due to careless

or ignorant handling of the slice-bar by the fireman,
bringing a severe cross-bending strain on the tubes. This,
of course, must be carefully guarded against.

There being considerable special ironwork connected
with the Hawley setting, this type ol furnace is necessarily

more expensive in first cost than some others. Measured in

results, however, the advantages would, in most cases, ap-
pear to warrant a considerably greater investment than is

ever requireH.

The conditions under which it would appear unwise to

use the Hawley down-draught furnace for smoke abatement
would seem to be: First, where the feed-water is quite im-
pure, and cannot be readily improved; second, where the
feed-water is bad, and the boiler is not accessible from the
side; third, wliere the draught is poor, and the boilers are
hard worked; usually, however, the height of chimney
can be increased; fourth, where there is but a single boiler;

the possibility of an occasional tube renewal might cause
the interruption of the service for several days; this dan-
ger would be very remote with reasonably pure feed- water;
fifth, where the plant is of such a size or character as not to

warrant the investment.

Evaporative tests made by myself and others indicate that

the Hawley furnace adds to the efficiency of improved
water-tube forms of boilers, although the percentage of in-

crease is not so great as with the ordinary boilers. The
design of the furnace is such as to make it readily applicable

to any form of boiler.

I recently prepared a series of instructions to firemen for

a large plant operating the down-draught furnaces. These
are appended hereto. It will be seen that the requirements
are not at all difficult of comprehension and execution.

In some cases the use of this furnace has been found to

add to the labor cost. This was due in a few cases to the
increased height to which the coal had to be lifted, and
sometimes to the debilitating effect of the radiant heat pour-
ing out through the open fire-doors into the face of the fire-

man. Raising the floor level has remedied the former
trouble, and the latter has been largely reduced by an im-
proved form of door, which can be so placed as to keep the

heat off the fireman, while still admitting an ample air sup-

ply. In other cases the draught was insufficient, and large

demands for steam have necessitated increased labor. Instill

other cases the firemen have not thoroughly understood the

best method of handling the fires, and have not directed

their efforts to the best advantage. With the latest form
of construction, proper draught, intelhgent and careful

handling of the fires, there would appear to be no reason
why the amount of labor should be increased. On the con-
trary, it ought to be decreased, as there is less coal to be
handled.

Not the least of the many advantages afforded by the

down-draught type of boiler furnace is the fact that the

heating surfaces are exposed to practically constant temper-

atures. There is no alternate heating and cooling, as is the

case with the common setting, when the doors are opened
to admit fresh charges of fuel. That this type of boiler

two tests made by the writer on boilers set with and with-
out the Thomas furnace. .My expectations as to smokeless-
ness and efficiency were fully realized. I had expected
some loss in capacity, due to the necessarily (limited per-
centage of air space through the firebrick grates, but in
this I was agreeably disappointed.
The difficulty with this setting thus far has been the short

life of the grates, varying from 30 days to six months, de-
pending entirely on the character of the service and the
care with which the firing is done. Where the boilers are
crowded, or where the firemen are careless, the arches last

but a short time. If their durabiHty could be increased to

an average of, say, four months—which ought to be pos-
sible with careful handling, if the boilers are not unduly
crowded—the small expense and trouble connected with
their renewal would be fully warranted by the improved re-

sults. Experiments are now in progress with a view of
securing a more highly refractory material out of which to

make the grates, and until this is found, no extended effort

will be made to push the introduction of the furnace.

Another form of down-draught furnace has been devel-
oped by J. A. Baldwin of Benton Harbor, Mich. It is

similar in many respects to the Hawley, the principal dif-

ference being that, instead of admitting the air through
open doors above the water tubes, it enters through ducts in

the masonry side walls, thus being preheated to some ex-

tent. Part of this air is discharged above the water grates,

and part below them. The lower grates, instead of being
ordinaiy bars, consist of perforated wrought-iron plates.

Sii

central water grates. The plan is working satisfactorily on
a small scale in St. Louis, and is now being applied to a
large boiler plant, where its operation will be watched with
interest. The difficulty would seem to be the necessity for
great width of grate surface, it being necessary to get the
entire amount of surface in one level, while, in the Hawley
furnace, it is divided over two different parallel planes. An
increase can. of course, be had by lengthening the grates,
but this is not always desirable.
A somewhat similar form is that invented by E. M. Bos-

ley of St. Louis, and applied in several cases in connection
with his "incandescent" internally fired boilers. He di-
vides his fire-box into two parts, with the dividing line at
right angles to the center of the boiler. The front half con-
sists of an ordinary up-draught grate. In the rear of this
is a 10 inch front water drum or header, extending clear
across the furnace, and connected by means of two-inch
water grates to a similar drum in the rear. An ashpit of
the usual form is built under the front grate, and a closing-
off wall above the rear drum. The fire is burned on the
front grate in the usual manner, a bed of fire being also car-
ried on the water grates. The path of the gases is up
through the front grate in the usual manner, and down
through the water grates in the rear. A lower ashpit per-
mits access from the firont to the space underneath the water
grates.

Both the Plummer and Bosley forms of down-draught
furnaces appear to utilize the heating surface of the shell im-
mediately overhead to better advantage than the Hawley,
but, on the other hand, neither of them have the second
grate located where it will catch and consume the drop-
pings from the water grates. So far as I know no exhaust-
ive investigations or tests of either of these types of setting
have been made.
There are other types of down-draught furnace, notably

that of Post & Sawyer of Boston, which I believe has been
applied only in connection with their internally fired "com-
plete combustion" boiler, and which does not use a lower
grate. The other forms are, in general, modifications of
those described here, being few in number and relatively
unimportant.
. The system in its best shape is not perfect. Much has
been done during the last few years in improving details so
as to increase the efficiency, durability and reliability of the
apparatus, but there is room for further improvements.
Even in its present condition, however, it is well worthy of
the careful study of progressive engineers everywhere.

INSTRUCTIONS FOR THE OPERATION AND CARE OF THE
HAWLEY DOWN-DRAUGHT FURNACE, TO SECURE EF-
FICIENCY AND PREVENT SMOKE WITH ILLINOS
COALS.

Fire frequently and in small quantities. Break up the
lumps to fist size. Fire on the upper grates only, carrying
a bed of uniform thickness over the entire grate surface.

Avoid thin or Ijare spots.

The proper thickness of fire-bed depends upon the inten-

sity of the draught and size of the coal. Lump coal and
good drauglit require a thick fire, say eight to lo inches,

while fine coal and poor draught may render it necessary to
reduce the thickness as low as four inches. Don't let the
elevation of the grat.es at the rear deceive you, but be sure
the thickness of the fuel-bed is the same there as at the
front.

When slicing be careful that no green coal falls through
to the. lower grates. Do not let green coal get to the un-
der side of the upper fire next to the water grates. When
slicing push the bar between or along the water grates, and
draw it back again without disturbing the fire. Lift the
slice-bar just enough to break the caked bed. Use the

slice-bar as little as possible. Be very careful not to strain

the tubes with the slice-bar.

See that the bed of coal on the upper grates does not
get either too thick or too thin. The former will reduce
the capacity and the latter cause smoke.
Do not close the upper doors while fresh coal is on the

fires.
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The preheating of the air should be an advantage, if it is not

accomplished at the expense of some other desirable feature,

such as smokelessness, capacity or efficiency.

Only a few of these furnaces have been built, and I have
had no opportunity of examining them myself, but I am told

that they are doing good work. No accurate evaporative

tests have been made.
Anotlier form is that invented by W. S. Plummer of St.

Louts. Mr. Plummer has all his grate surface on one level,

and divides it lengthwise into three parts. The two outer

parts are of the ordinary pattern of up-draught grates,

while the central portion consists of water tubes connected

with the circulation system of the boiler. A solid brick

wall blocks off the rear of the fireplace, and extends down
to the bottom of the ashpit, except immediately under the

rear end of the water tubes. There are two partition walls

in the ashpit, running lengthwise, which separate the up-

draught from the down-draught portion of the furnace.

The firing is done just as in the ordinary furnace,

but the only escape for the gases is downward through the

Do not reduce the draught by closing the dampers, shut-

ting the fire doors, or otherwise, except when absolutely

necessary.

Keep the lower grates well covered, but do not let the

bed get too thick nor permit clinkers to accumulate.

Keep the doors between the upper and lower grates

closed, except when cleaning lower grates, say two or three

times a day.

Admit a small amount of air under the lower grates, ex-

cept when they are bare immediately after cleaning.

When cleaning the upper grates see that none of the

water tubes are uncovered or exposed. The quantity and
location of clinkers can usually be determined by running
the slice-bar through the fire. They can then be loosened
and hooked out without seriously disturbing the fire-bed.

It is better to watch for clinkers closely and hook them out

as fast as they are formed, rather than to attempt a general

cleaning of the entire fire-bed at one time.

Do not clean the lower grates when there is much green
coal on the upper grates. Immediately after cleaning slice
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the upper grates carefully, so as to get a covering of live

coals for the lower grates.

The ashpit should be cleaned as often as is necessary to

keep it from filling up and obstructing the admission of air

to the lower grates. Never clean the ashpit while the lower

grates are bare or thinly covered.

Clean as quickly as possible, so as to avoid cooling the

fires.

When cleaning the boilers see that the circulating pipes,

and front and rear drums,to which the water grates are con-

nected, are thoroughly washed out under i^essure. Those

parts which can be examined should be looked into at fre-

quent intervals, and those which can be cleaned by mechan-

ical means shouklhave frequent attention. Where access-

ible the water grates should be washed out by inserting a

hose into each one.

TABLE I.

Results of Evai'ORATIve Trials.—Made July ii, 1893, at St.

Louis, Mo., on Compromise boilers, with Hawley and common fur-

naces, at the Wni- J. Lemp Brewing association, by the Smoke
Commission, City of St. Louis, to determine their efficiencies and
smoke rei:ords.

Kind of furnace
Number or other designation of trial

Duration hours
Number of boilers in operation
State of the weather
Dh'tensiotis and Proporiions.—Kind of

boiler

Dimensions of shell, diameter and
length

Number and diameter of tubes
Grate surface area square feet

Water heating surface. , .square feet

Superheating surface square feet

Ratio of grate surface to water heat-

ing surface i to

Mean opening of damper (percent-

age of full opening)
Chimney dimensions, height and di-

ameter

Atmosphere as per

Hawley.

Clear.

Hor. Ret. Flue.

58

1879

60^x24'
--6"

Non

100X4S

36.92

i43.\48

Average Pressures.
barometer... inctics

Steam in boiler, by gauge lbs

Steam in boiler, absolute lbs.

Draught suction inches of water

A "veragd Teinpei-atures.—Of external
air deg. Fahr.

Of boiler room deg- Fahr.

Of escaping gases entering chim-
ney deg. Fahr.

Of feed-water entering boiler.

deg. Fahr.
Of steam in boiler deg. Fahr,

Fuel.—Kind of coal
Size of coal

Cost per ton of 2.000 lbs., delivered.
Calorific power by calorimeter, B. T.
U per lb.

Theoretical evaporative power, from
and at 212 deg. Fahr,, in lbs. water
per lb. coal

Total quantity consumed lbs.

Total ash, clinkers, and unburned
coal

Proportion of ash,

30. OS

97.85
112.55

96.5

30.05

99-53
114.23

S9-3

96-5

540-542-5 -

167,4

336-

Gillespie.

Small Lump.
$1.75

162.96

337-36

.... lbs.

, to coal

..per cent.
lbs.

lbs.

.lbs.

Unburned coal in ash.
True ash
Total combustible burned

.

Mean thickness of fire inches

Combustioti /ler Hour.—Coal actually
consumed lbs.

Combustible actually consumed. lbs.

Per square foot grate surface, coal

lbs.

Per square foot grate surface, com-
bustible lbs.

Per square foot heating surface,
coal lbs.

Per square foot heating surface, com-
bustible lbs.

Caloritnetric Tests.—Quality of the
steam 'dry steam =1)

Amount of water entrained in the

steam per cent.

Amountof superheating, .deg. Fahr.

Water.—Amount apparently evapo-
rated lbs.

Amount actually evaporated (cor-

rected for entrainment) ... ,lbs.

Factor of evaporation
Equivalent evaporation into dry
steam from and at 212 deg. Fahr.

lbs.

Econoinic Evaporation.—Per pound of
coal : Water actually evaporated
(corrected for entrainment) lbs.

Equivalent from and at 212 deg.
Fahr lbs.

Per pound of combustible.—Water
actually evaporated (corrected for

entrainment) lbs

.

Equivalent from and at 212 deg.
Fahr .lbs.

Evaporation per Hour.
Water actually evaporated (cor-

rected for entrainment) lbs.

Equivalent from and at 212 deg.
Fahr lbs

Per square foot heating surface —
Water actually evaporated (cor-
rected for entrainment) lbs.

Equivalent from and at 212 deg,
Fahr lbs.

Per square foot grate surface.

—

Water actually evaporated (cor-
rected) lbs.

Equivalent from and at 212 deg.
Fahr lbs.

Efficiency.
Percentage of total calorific power

utilised, or efficiency per cent.

Horse Power.
Actually developed on basis of 34^

lbs. water evaporated per hour
from and at 212 deg. Fahr.

horse power.
Commercial rating horse power.
Proportion capacity developed is of
commercial rating percent.

Heating surface required to develop
I horse power square feet.

Stnokf Record.
Mean smoke production, on a scale
of 100

Reduction of smoke by furnace be-
ing tested percent.

9/22-4

3204

13-^5
1008.3

2195 7
20,796

2079 6

41-38

35-85

9976.2

IO-33

17,200

2462

14.31
615

1847

14.738

9 to )0

2150
1842.25

40.76

Dry.

None.
None

125 9S2

125

I

9S2
.0S6

36,8 6.45 12

111,613

111,613
1 .091

21,769.78

6.058

6.560

6,705

6.489

7.57

8.262

7.162

7.8r4

68.53

396.57

95>67

Analyses (Average).-
Moisture
Volatile Matter .

Fi.ved carbon ,,

.

Sulphur
Ash

Refuse (ash, clinkers, unburned coal, etc.)
Moisture,
Volatile matter
Fi.\ed Carbon
Ash ,

Gases:
Hydro carbons >
Carbonic o.vide

Carbonic acid
0.\ygen
Nitrogen (by diff.)

.

8.60
29.506
50.304
. 360

8.84
29.85S
48.452
1.5S

10.23 I(.27

Red to dry weight

29.56
68.53

I.

23.98
75.02

TABLE IL

5-41

9-77
84 39

7.61

9-52
8^.73

Resultsof Evaporative Trials —Made February II and 12, 1895,
at St^ Louis, Mo., on horizontal flue boilers, with and without
the Ihomas smokeless furnace, at Christy Fire Clay Works, for
Thomas Furnace company, to determine their capacity and
efficiency.

Kind of furnace . . Common. Thomas.
Number or other designation of lest 1 2
Duration hours 9 9Number of boilers in operation 2 2
Stateof the weather . Fair. Snowing.

Dimensions and Proportions.—Kind of
boiler

Dimensions of shell diameter and length ., ,
Number and diameter of tubes 4x11'
Grate surface, 9 67' wide, 4' long.

- ; area square feet.
Water heating surface square feet.
Superheating surface square teet.
Percentage of air space in grate, per cent.
Ratio of grate surface to water heating
surface

, ^ to
Mean opening of damper (percentage of

full opening)
Chimney dimensions, height and dia-

Hor. Flue.
X20' 46''X30'

4x10"

3S.67

795 659
None.

20.56

6o'X3o"

Water.—Amount apparently evaporated.lbs. 46,350 43.739
Amount actually evaporated (corrected

for entrainment) lbs. 46,350 43(739
Factor of evaporation i . 2014 i . 2012
Equivalent evaporation into dry steam
from and at 212 deg. Fahr lbs. 55,685 52,539

Econamic Evaporation.—Per pound of coal:
Water actually evaporated (corrected for
entrainment) lbs. 4.47 5.47

Equivalent from and at 212 deg. Fahr. lbs, 3»37 6-57
Per pound of combustible —Water actu-

ally evaporated (corrected for entrain-
ment) lbs. 5.25 6.28

Equivalent from and at 212 deg. Fahr. lbs. 6.30 7.54

Evapoi ation per Plour.
Water actually evaporated (corrected for

entrainment) lbs. 5.150 4,8fo
Equivalent from and at 212 deg. Fahr.. lbs. 6,187,2 5,837.7
Per square foot healing surface.—Water
actually evaporated (corrected for en-
trainment) lbs. 6.48 7.37

Equivalent from and at 2 12 deg.Fahr.. lbs. 7. 78 8.86
Per square foot grate surface.—Water
actually evaporated (corrected) . . .lbs. 133 -iS 125.67

Equivalent from and at^ia deg. Fahr. lbs. 160. 150.96

Efficiency.
Percentage of total calorific power util-

ized, or efficiency per cent. 46.71 57.5
Water evaporated fcr$t worth of fuel. lbs. 6,504 7i959
Cost of evaporating 1,000 lbs. of water

cents 15 38 12,56
Coal consumed per horse power per
hour lbs. 6.43 5.25

Increase of efficiency made by the
Thomas furnace 22,4

Horse Poiver.
Actually developed on basis of i^Vz lbs

water evaporated per hour from and
at 2ii- deg. Fahr horse power 179-34 169,18

Commercial rating, at •]% square feet

heating surface horse power io5 87.85
Proportion capacity developed is of
commercial rating per cent. 169.19 192.56

Heating .'^urlace required to develop i

horse power ,=!quare feet 4.43 3.89
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FIG. 4. DOWN-DRAUGHT FURNACE FOR STEAM BOILERS.—
RUN 25 PER CENT

''Upper grate only.

Average Pressures.—Atmosphere, as per
barometer inches

Steam in boiler, by gauge lbs.
" " " absolute lbs.

Draught suction inches of water

Azierage TevtP'eratures.—Oi external air

deg. Fahr.
Of boiler room deg. Fahr.
Of escaping gases entering chimney

deg. Fahr.
Of feed water entering boiler, deg. Fahr.
Of steam in boiler deg. Fahr,

Fuel.^KXnA of coal
Size of coal

Cost per ton of 2,000 lbs, , delivered
Calorific power by calorimeter .B.T. I/.

per lb.

Theoretical evaporative power, from and
at 212 deg. Fahr., in lbs. water per lb

coal
Total quantity consumed ..... lbs.

Total ash, clinkers and unburned coal
lbs.

Proportion of ash, etc., to coal, .per cent.

True ash lbs.

'j'otal combustible burned lbs,

M ean thickness of fire inches

Combustion per Hour.—Coal actually con-
sumed lbs.

Combustible actually consumed.. . ,lbs.

Per square foot grate surface, coal. .lbs.

Per square foot grate surface, combusti-
ble lbs.

Per square foot heating surface, coal, lbs

-

Per square foot heating surface, com-
bustible lbs.

Caloriuietric Tests —Quality ot the steam
(dry steam = 1)

Amount of water entrained in the steam
, per cent.

Amount of superheating deg. Fahr.

77 55
92 -35

3733

23 25
45-22

; 9.476
74 40

21.60
62.51

SMOKE CHART OF HAWLEY FURNACE WHEN TOILER WAS
.VBOVE ITS RATING.

Analyses (Average).—Coal:
Moisture
Volatile matter
Fixed carbon
Sulphur.
Ash

32

41

3
10

95
63
28
TO

About 900 618.24
51,86 51.89
322 319

Mount Olive.
Lump,
?i 375

1.540 i.036
.4.P4

1,048 808

1152,8

q3i.7
29.81

6,964

773. 77
22,99

Dry.

None.
None.

National Electric Light Association.
It is officially announced that President Wilmevding has

called a meeting of the executive committee of the National

Electric Light association, to be held in New York on Tues-

day, September loth, for the purpose of discussing the ad-

visability of holding an electrical exhibition in connection

with the next convention. lie has also sent out a circular

letter to supply men, in which he discusses the prospects

for a successful undertaking of this kind. Following is a

copy of the letter:

It has been suggested that an electrical exhibition be held
in connection with the next annual convention of the
National Electric Light association, which will take place
next May in New York. The executive committee of the
association proposes to act very shortly on this proposition,
but before doing so I feel that we should obtain an expres-
sion of opinion from those to whom we should look for the
very essential features of such an undertaking, namely, the
exhibits. The intention is that, in case such an exhibition
is held, it shal! be something of considerably more import-
ance than any of the exhibitions that have been made in
connection with previous conventions of this association ;

and unless we feel assured that there is a very general desire
on the part of manufacturers to enter into such a project
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and to give it their hearty co-operation „we should prefer
that the matter be dropped.

I should, therefore, esteem it a favor if you would reply,

staling what your views in general on this subject are, and
.vhether there would be a reasonable chance of your taking
part in such an' exhibition.

Will the Courts Confirm Monopoly of

Street Railway Privileges?

Another step in the important litigation between the Chi-

cago General Street Railway company and the Chicago City

Railway company, to determine the right of one company

to use the tracks of another company, has been decided

upon by the first named corporation. With a view to con-

resting each adverse point in the recent decision handed

lown by the Circuit Court in the case of the Chicago

General Street Railway company against the Chicago City

Railway company, the former company will shortly Institute

a suit against some firm whose traffic wagons have used its

tracks. The suit will be based on Judge Tuley's decision

that tracks are private properly. The principle laid down
in the decision is against the stand the complainant company
has always taken. The suit will be begun almost with the

expectation of defeat, and if it be thus terminated it will

strengthen the company's position in its fight against the

principle of private ownership of street car tracks. In the

suit the company will assume the decision of Judge Tuley,

for the lime being, to be law, and quote it accordingly. The
decision says that the company has a property right in the

rails "and the uses thereof, of which it cannot be deprived

except upon just compensation as ascertained (and paid), as

provided by law. The property right is entitled to pro-

tection as private property, which cannot be taken for

public use without compensation. '^ Acting on this theory

the street car company will bring suit against some firm

according to that, on the grounds of their entering into

competition with us.

'-All these facts are directly opposed to the position we
have assumed in regard to the vested rights of street car
companies, and we do not think they will be upheld by a
higher court. The state constitution says all railways con-
structed in this state are 'public highways, and shall be free

to all persons and property thereon under such regulations

as may be prescribed by law.' We construed this to mean
that they are public highways in the same sense as streets

are, but the court held differently. The decision says tbe

Chicago City company has laid the tracks and run its cars

over them for several years, and that 'it has obtained not

only a binding contract with the city under the decisions of

the Supreme Court, but an easement in the street, and has

a property right in the rails so laid and the uses thereof of

which it cannot be deprived except upon just compensation.

To hold otherwise would be to hold that the vast interests

of horse railroads in the city, amounting to many millions

of dollars, are held subject to the whim, caprice or mercy of

the city.'

"

JMr. Bonney said the case against the Chicago City Rail-

way company would be carried to the Appellate Court this

fall.

case will not be permitted to rest in its present condi-'
tion.

Philadelphia Street Lighting.
Philadelphia has probably more arc lamps on its streets

than any other city in the country. On December 31st last

the number was 5,392. The work of testing these lamps
is given considerable attention, but evidently not without
good cause, as the following results of tests, published in

Municipality and County^ show:

Company. Amp. Volts.

Brush
9.11

n
8.55
8.5
S.87

48.3Kensington
Manufacturers
Powelton

35-SSouthern
Suburban

49-6
44.

wissahickon ;;';;;;

Total
69.73

S.7,Average

Berliner Telephone Litigation.
Advices from Washington indicate that the government

has under consideration the question how further to pro-

ceed with the case against the American Bell Telephone

company for the repeal of the Berliner patent. As the case

now stands, the bill of the government has been dismissed

by the Court of Appeals for the First Circuit, and under

that judgment the Bell company has begun proceedings

against several of the corporations which entered the tele-

phone field after the expiration of the Bell patent in 1893.

The validity of the Berliner patent is essential to the further

As the contract calls for 9.6 amperes and 47 volts, or 451
watts, it will be seen that the mean average of the tests is

below the standard as much as 66 watts. These tests were
made at all hours of the night, and at times unknown to the

company. In consequence of this laxity the department
made a marked deduction from the bills of the companies,
and caused the efficiency to be brought up to the required

Long Condensing Water Tunnel.

The ^Metropolitan West Side Elevated Railway company
of Chicago is constructing a tunnel from its power plant at

Throop and Loomis streets to the Chicago river at Van
Buren street, to supply its steam plant with water for con-

densing purposes. The Metropolitan '-L" will have the

FRCKT ELEVATION i-

FIGS. 5 AND 6, DOW

whose wagons use its tracks, and will ask for compen-

sation for the use of its private property.

**If the law will help us in establishing a monopoly,"

said C. L. Bonney, vice-president of the road, "it is

well to know it. If street car tracks are private prop-

erty, then no one has a right to use them without compen-

sating the owners. At least that is what the recent decis-

ion says. The position our road has always assumed is that

tracks are public property as much as the highway on

v/hich they are laid. If we win the case we intend to bring

suit against some firm for, say, $1,000 for the use of our

tracks—a precedent will have been established that will be

of intense interest to every street car company in existence.

We do not expect to win it, because we do- not think the

opinion in that respect is just. But for the sake oi deter-

mining what the law is on the subject, the case will be

brought. We are in this position: If we win, and accord-

ing to the decision of ihe court the argument is sound,

street car property, will be increased a hundred fold in

value. And if we lose, which we expect to do. a portion of

the decision of the court will be overruled and our main

case with the otlier company will be strengthened a great

deal.

"Just as an instance of the absurdity of the question, take

this view of it: A street car company's tracks cross a

bridge and take up all the room devoted to driving. Any

one who desired to cross that bridge with a horse could

only do so by trespassing on the car tracks, which, accord-

ing to the court, are private properly. If these tracks are

private property, certainly no one has a right to cross them

without paying for the privilege. Several bridges in Chi-

cago are in that situation.

"In his opinion Judge Tuley cited a case in New Jersey .

which held that a coach or omnibus company would be en-

joined from using the rails of the horse railway company in

competition with the horse railway. That is practically in

the same boat with the other case. If an omnibus company

should use our tracks we could enjoin them from doing so,

N-DRAUGHT FURNACE FOR STEAM BOILERS.—TYPE INVEN

control of the telephone business iby the Bell company, and

the present situation is of additional interest from a legal

or judicial view, because the case involves a consideration

of the act of 1891 establishing Circuit Courts pf Appeal.

The prayer of the bill in the case, which was filed in the

Circuit Court in Boston, February 9, 1S93, by order of

Attorney- general Miller, was that the patent issued to

Emile Berliner and assigned to the Bell company be repealed

on the ground (i) that it was covered by a previous patent

issued November 2, iSSo, to Berliner for electric telephone,

and (2) that the issue of the patent was unlawfully delayed

by the Bell company from 1877 to 1S91. On December iS,

1894, Judge Carpenter of the Circuit Court announced his

judgment sustaining the prayer of the United States declar-

ing the patent null and void. The case was appealed to

the Circuit Court of Appeals, and on May iSth last Judges

Colt, Putnam and Nelson united in reversing the judgment

of Judge Carpenter, and remanding the case to his court,

with instructions to dismiss the bill, thus sustaining the

validity of the patent.

By the terms of the act creating Circuit Courts of Appeal

the judgment of those courts is final in all cases arising un-

der the patent laws, except where the judges certit'y a case

to the Supreme Court, or where the Supreme Court directs

the case to be brought before it for review on a writ of

certiorari. The Telephone company is evidently inclined to

accept the decree of the Court of Appeals as final, and is

proceeding to enforce its claims under the patent. But the

government representatives say that a case involving the

question whether or not the United States has the right to

sue for cancellation of a patent is vastly different from a

controversy between two private parties over a patent right,

and that upon that point an appeal will lie to the Supreme

Court from the judgment of the Court of Appeals. And
even if that ground should fail them, they can sue for a re-

view of the case on a writ of certiorari as provided in the

law itself. Which method of procedure will be followed

has not yet been finally settled, but it is asserted that the

TED BY J. M. THOMAS. ^

most extensive private tunnel in the city and the work of

building it will go on for the next six months.

The conduit will be 30 feet under the surface of the

ground. Its length will approximate 6,000 feet and its di-

ameter will be five feet. This large diameter was adopted,

the officials say, not only for the purpose of securing a suf-

ficient quantity of water, but in order also to allow the

work of excavation to be carried on to advantage. Brick

and Portland cement are the materials that will be used in

the construction of the conduit. The tunnel will follow the

line of the elevated road and extend immediately under the

center of that structure the entire distance. It is estimated

that 6,000 gallons of water per minute will be taken from

the conduit and condensed. The water from the conduit

will not be used for any other than condensing purposes.

"It is a question of economy, principally," said an official

of the road. "We have no doubt that a very considerable

saving will result, sufficient to justify such a heavy under-

taking. The work will ba pushed as rapidly as possible,

and we hope to have the conduit completed in six months.

For all other purposes but condensing we shall get our sup-

ply of water from the city pipes. Although the distance is

somewhat long, this was the only means by which we could

get a sufficient supply of water to operate the system. The
engines at our power plant were purchased widi the definite

plan of operating them in this way."

American Electro-therapeutic Associa-
tion.

Tlie programme for the fifth annual meeting of the Amer-

ican Electro-therapeutic association, at Toronto, Ont.

,

September 3d, 4th and 5th, has just been issued, and shows

that of a very interesting session has been arranged.

There will be an exhibition of modern electrical apparatus,

such as batteries, static machines, meters, current con-

trollers, electrodes, etc., as well as other instruments, held

in Reception Hall, adjoining the meeting room of the asso-

ciation.
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Commenting upon the proposition to establish trolley

funeral trains, a Chicago evening paper quotes a local street

railway magnate in support of the statement that the condi-

tions are such that these funeral trains in the southern

portion of the city will soon become not only very desirable

on account of the economic reasons, but attractive from a

common-sense view; and the writer adds; "But great dif-

ficulty will be encountered in the attempt lo popularize

funerals of any kind."

Good news comes from Washington in the form of press

dispatches, in which the government is reported to be con-

sidering the best means of taking up the Berliner case and

pressing it for final adjudication. The right of the govern-

ment to sue for cancellation of a patent is the point which,

it is thought, the Supreme Court should pass upon. It the

Circuit Court of Appeals refuse to certify the case for re-

view, the government proposes to apply for a writ of

certiorari. All of which is very encouraging to those who
believe that the American Bell Telephone company has had

ample protection under the patent laws, and that the time

has come for opening up the telephone field to the world.

Milwaukee newspapers note the fact that the aldermen

to whom the apphcation of the new electric railway com-

pany for franchises have been referred have discovered

that the streets which the new company proposes to oc-

cupy are too narrow for such purposes. The old company

found no trouble in rperating Us cars in streets of similar

width. But then it makes a difference whether it is Herr

Payne or Larry McGann who wants the franchise. There

is one thing the council should do, and that is insist upon

the adoption of an appropriate style of constrxiction for all

new lines, regardless of the company building them. The

interests of the street railway men will best be served by

providing an overhead construction that will not be offen-

sive to the eye, A good rule would be to select, a few of

the present routes in Milwaukee and make the proposed

lines as unlike them as possible.

According to the circular letter just issued by the

National Electric Light association, President Wilmerding

has very wisely decided to secure an expression of opinion

from supply men and manufacturers upon the subject of

holding an electrical exhibition before committing the

organization to any plan of project. Of course some sort of

an exhibition will be held in conjunction with the next con-

vention, and the only question is as to the character of the

display and whether it shall be conducted upon a magnificent

scale or be of modest proportions. At a recent meeting of

electrical representatives in New York the opinion pre-

vailed that it was time for that city to have a big electrical

display, and that the convention next May would afford an

excellent opportunity and provide ample time for arrange-

ments. It would, of course, be a big undertaking, and

should noi be considered unless those in charge were willing

and able to devote the necessary time, labor and money to

make it all that its advccates claim for it. The matter

should be carefully considered in all its bearings before

definite action is taken.

It seems rather strange that only within the last week

has there been direct telegraphic news connections between

Mexico and this country, but such is the case, and the

credit of bringing the capitals of these republics into closer

"relations is due to ihe Associated Press and the Western

Union Telegraph company. The leased wire system has

been extended from San Antonio to Laredo, Tex., on the

border of Mexico, where connection is made with the sys-

tem of the Mexican National Railway company. The

full report of the Associated Press will hereafter be sent

direct to the capital of Mexico, where it will be published

by the leading paper of the republic. The Associated

Press will also receive the news of Mexico, and at the head-

quarters in Chicago it is contemplated to deliver this news

in New York and San Francisco within 10 minutes of its

fihng. Hitherto the dispatches between ibis country and

the City of Mexico have traveled a roundabout way.

Some of them came by Laredo, Tex., overland, and others

traveled under the waters of the gulf to Galveston and then

began their long journey to the East. I'he way was de-

vious and much valuable time was lost. Comparatively

little attention has been bestowed upon our southern neigh-

bor, but now that facilities for intercommunication are at

hand, it is hoped that both countries will profit by the ar-

rangement. It is a victoiy for the telegraph, and it means

much to both nations.

In these days of fads it is not surprising to find the women

of fashionable society in large cities indulging in all sorts of

adventures that give promise of bringing them into public

notice. It is true that most of these are undertaken under

(-he guise of charitable movements, and that is probably the

only reason that the more sedate and conservative element

is reconciled to the spectacle. Living pictures and Trilby

readings have been done to death, and now more exciting

and realistic adventures are sought. One of the latest fads

is the running of trolley cars by women for the benefit of

some charitable institution. In several cities during the

last few weeks prominent local society women have made

arrangements with the management of street railroad com-

panies to place the cars under the control of women on some

particular day, the proceeds to go to the benefit of certain

charitable enterprises. It seems hardly possible that any

street railway company in the country would so far disre-

gard its obligations and responsibilities as to place its cars

in charge of persons without any training or experience in

handling motor cars, but announcement has been made of

several cases of this kind. This seems to be too much in

the nature of inviting accidents. Street railway companies

should not forget that they are responsible to the communi-

ties in which they operate, and that they ought not do any-

thing that will endanger life or property.

There is a good deal of speculation as to the reason for

Superintendent Barrett's interest in the movement for an

underground electric conduit railway system for Indiana

avenue. It is not strange that the city electrician is op-

posed to an overhead tfoUey system, for it is generally un-

derstood that he has disposed of all, or nearly all, his inter-

est in similar enterprises. But why this pernicious activity

in behalf of a conduit system? It would seem that that ex-

perience with the Love conduit, which he approved sj

highly, and which in practice proved so unsuccessful, would

convince him that he was entirelv out of his element iu

passing upon such plans. Canit be possible that the "pro-

fessor" has made a new "combination"' and has undertaken

to boom a new scheme? Many vague and indefinite prom-

ises are repeated by those advocating a con-

duit system as coming from Superintendent Barrett,

but upon whose authority these promises are made does not

appear. Before attaching too much importance to the en-

dorsement of the city electrician, the property owners of the

street should secure the report of a competent engineer,

otherwise they may find themselves burdened witli an exper-

imental road like that which Mr. Yerkes was induced to

put down on the Webster avenue loop. Superintendent

Barrett's efforts in solving the underground electric conduit

railway problem have proved an ignominious failure, only

second in extent and importance to his most remarkable

record in connection with city lighting.

Another case in which a person receiving a severe

shock from contact with an electric wire carrying a power-

ful current was resuscitated is reported from Rochester,

N. Y. It is somewhat similar to the Grover case, reported

a short time ago. The victim in the first accident received

a heavy current of electricity and was seemingly dead for

nearly an hour, but his comrades worked faithfully over

him and restored him to consciousness. Last week at the

same place Harry W. Sherman received a very heavy

shock, precisely how heavy is a matter of conjecture, but

certainly heavy enough, so far as appearances went, to kill

him, and his comrades, under the direction of Superintend-

ent Redman, went to work at him skilfully and restored

him in six minutes. Durmg that time he was virtually dead,

and if no steps had been taken to resuscitate him he would

have been actually dead in a short time. These two cases

have naturally attracted much attention, and have revived

the doubts of many as to the certainty of action of electric

currents. One contemporary inquires: *'What is the use

of the old theory that an electric shock kills when a man

like Superintendent Redman, familiar with electricity in a

practical way from boyhood, quietly sets his employes to

work, as a matter of course, on an apparently dead com-

rade and brings him back to life." And it adds: "The

plain facts are that a heavy electric shock may kill and may

not kill, and that the only way to know whether it has

killed or not is to apply the test of an attempt at restora-

tion." The Legislature of New York cannot afford to dis-

regard this matter. It should provide some other form of

inflicting capital punishment as long, at least, as there is

any doubt as to the present method.

Generally speaking, mention of the street railroad lines

of Chicago is taken as reference to the lines of the Chicago

City Railway company, or what is known as the "South

Side cable system," and the North and West Chicago

Street Railroad companies, or the "Yerkes lines." But

these do not include all the street railway lines of the city

of Chicago. On the North and West Sides, for instance,

there are numerous independent electric lines, acting as

feeders for the cable systems, but operated independently

and extending out into the suburbs in every direction. Very

few persons who have not had occasion to give this sub-

ject special attention realize the extent and magnitude of

these enterprises or their prospects. The rapid develop-

ment of the districts along the lines of these trolley roads

gives some idea of what may be expected during the next

ten years. The same condition of affairs is found on the

South Side. Beyond the district covered by the Chicago

City Railway company's lines there is a rapidly develop-

ing territory covered by a network of electric lines that

give quick and cheap service. These roads are owned and

operated by several smaller companies, entirely independent

of the cable system, and while they are even now considered

good investments, it is believed that by effecting a combina-

tion they would become very much more valuable. This

view has been entertained by the management of these

roads and there is a movement now in the direction of con-

solidating the electric interests in the Calumet district. The
Calumet Electric Street Railway comyany has leased the

road built by W. V. Jacobs and known as the Englewood

& South Chicago Street railway. This road starts from

the Alley Elevated Station at South Park avenue and

Sixty-third street and runs south to Sixty-seventh and east

on Sixty-seventh to Cottage Grove avenue. There is

another line south on South Chicago avenue to Cottage

Grove. By combining all of these interests in this district

a very important company could be established. Taking

everything into consideration, the track mileage, number

of cars, extent and importance of the territory served and

the prospective development, such a company would rank

among the leading street railway enterprises of the country.
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Production of Aluminum.
The Geological Sur\-ey will soon issue a review of the

mineral resources of this country, and among other things

treated, it will show that the production of aluminum has

gro\vn from S3 pounds in 1SS5 to 550,000 pounds in 1S94.

The first step toward the production of aluminum for

industrial purposes in this country was taken in 1SS5 by

the Cowles Electric Smelting & Aluminum company, of

Cleveland, Ohio, which began to make aluminum bronze

in that year. The Cowles process attracted much atten-

tion, as it was the beginning ot dynamo-electro-metallurgy

in the United States. The commercial product was alumi-

num alloys and not metallic aliminum. This process con-

sisted in reducing alumina in the presence of charcoal and

granulated copper by a current from a powerful dynamo-

electric machine. An oblong receptacle or furnace of fire

brick lined with carbon and provided with a suitable cover

was employed; through the ends of this the large electrcdes

of the dynamo were fitted. The mixture of alumina, char-

coal and granulated copper was introduced into this recep-

tacle between the electrodes, and the current was turned on.

Under these conditions the alumina was reduced to a melted

mass which formed an alloy with the copper, which was

melted by the heat produced in the furnace, and this alloy,

being rich in aluminum, was afterward remelted and

enough copper added to make the bronze of the desired per-

centage of aluminum, 5 or 10 per cent., as the case

might be.

The Cowles company made between 4,000 and 5,000

pounds of this bronze in 1SS5, which was sold at 40 cents 1

pound. Much was expected from this bronze, and the list

of uses proposed for it covered a wide range, from ord-

nance to small fancy articles. Its tensile strength was found

to vary with the varying amounts of aluminum, from 53,-

000 to 72,000 pounds per square inch. Besides aluminum

bronze, the Cowles company also made aluminum brass;

that is, copper and zinc alloy containing aluminum. This

alloy became of considerable metallurgic value in the next

few years because it was used as a vehicle for introducing

small quantities of aluminum into molten iron and steel.

In 1SS6 the Cowles company produced 50,000 pounds of

aluminum bronze. The tensile strength of wrought iron

- treated with aluminum was said to be increased, so with

this feature, together with the faculty of casting, it was ex-

pected would give to the furnace a power to produce iron

equal to mild Siemens-Martin steel. The addition of one

per cent, of aluminum to steel was found to effectually pre-

vent the formation of blow-holes. The tensile strength of

the steel was considerably increased.

Up to this time aluminum for commercial purposes in the

United States had not been produced, but in 1SS8 the

Hall process ot obtaining aluminum by electro-metallurgy

was put into operation by the Pittsburg Reduction com-

pany of Pittsburg, Pa. Up to May, 1SS9, the production

of aluminum by this process was 3,500 pound?, which sold

at $5 per pound for ingots and from $7 to $9 in sheets in

18S8, but early in 1889 the price fell to $2 for ingots. The

production of aluminum in 1SS9 was 19,200 pounds; and

in 1890 it was 47,880 pounds, and the price fell below $2.

The discovery of large and workable deposits of bauxite

in Georgia and Alabama, which began to be worked in

(891, showed that abundant "ore" of aluminum exists in

this country. In that year the production of aluminum

was greatly increased, both here and in Europe, and

amounted in this country to 150,000 pounds, including that

contained in alloys. In 1S92 the production of aluminum

in this country amounted to 259,885 pounds, and in 1S93

to 333,629 pounds, including alloys, the greater part of

%vhich was metallic aluminum.

The aluminum industry in the United States has become

of considerable and growing importance, and the manufac-

ture has grown from nothing until the value of the output

amounts to over $200,000 per annum, while the price has

fallen to one-tenth what it was in 188S.

Experiments were made in England to discover the cause

of the changes produced in iron and steel by the small

quantity of aluminum (one per cent.) added to the mould

before casting. These experiments were described by

R. A. Hadfield in a paper read before a meeting of the

Iron and Steel Association, showing that the prevention of

blow-holes in castings and dispossessions of graphitic car-

bon may be to the rclucing action of the aluminum, direct

experiments having proved that the mould will decompose

carbon oxide at a very high temperature, taking up its

oxygen and setting its carbon free. This would prevent

the escape of gas in molten iron or steel and so prevent

blow-holes. Mr. Hadfield likened the action of aluminum

to that of siHcon at a high temperature.

An aluminum torpedo boat was built in 1S93 by Yarrow

& Co. for the French government. She was 60 feet long

and nine feet three inches in diameter. Her. weight, with

machinery on board and boilers full of water, was 9J-2 tons.

and she made 20.5 knots. There was also a lO-ton yacht

and a 33-foot sailing boat built in France of aluminum, and
aluminum boats for the Wellman Artie expedition were
made in Baltimore.

It has been claimed that aluminum would be available as

a valuable material in the construction of naval vessels.

This claim was urged so strongly and brought so persistently

before the officers of the navy that they decided to make
tests of the metal. Specimens of aluminum were submitted

to tests in salt water, and the naval officers who have ex-

amined these specimens say that the metal will not be avail-

able for use in the construction of naval vessels, because,

after being in salt water for any length of time, it crumbles

to pieces. It cannot withstand the action of salt water,

and it is believed that only one metal known to science will

thoroughly do this, and that is copper.

How It is Done in Massachusetts.

The negotiations preliminary to the purchase of the elec-

tric lighting plant in Chicopee, Mass., by the city form an

interesting commentary on the relations of municipahties

and electric light companies under the existing law in that

state. The commissioners appointed by the Supreme
Court on April 23d to set a value upon the plant of the

Chicopee Electric Light company have now reported that

the plant is worth $27,000. The date of transfer to the

city was set for October ist. The board consisted of ex-

Gov. \V. E. Russell of- Cambridge, James Renfrew of

Adams and Theodore C. Bates of North Brookfield. They
report at some length regarding the hearing that was given.

The principal section of the report is in substance that the

building owned and used by the company as an electric light

station and the foundation and piers for its electric and

steam plant being on land neither owned nor occupied un-

der written lease by the company and not being fitted for

removal, the commissioners find and adjudge that they shall

not be sold by the company nor purchased by the city.

With the above exception it is adjudged that all other prop-

erty owned by the company as part of or in connection with

its electric light plant, shall be sold b> it and purchased by

the ciiy. The property shall be sold, conveyed and de-

livered on October i, 1S95, free and clear of all liens,

mortgages or other incumbrances. The price paid for all

the property shall be $27,000. The properly includes all

the machinery, etc , of the electric plant, including three

Thomson-Houston dynamos, one 50 horse power and one

100 horse power Fitchburg engine, about 35 miles. of wire,

119 lamps and over 400 poles. The board sends in its bill

for $1,000 for services.

This decision is the outcome of a long controversy be-

tween the city and the Dwight company as to the price the

former should pay the latter for the plant. The city

hired an expert to appraise its value, and he found it to be

worth about $iS,ooo, putting a good price, as he said, on

everything. This estimate did not include a consideration

of the earning capacity or franchise. This the company

asked $io,oco for in its bill of $39,000. The commission-

ers based their estimate, it is said, on the present earning

capacity of the plant, while one of the strongest arguments

of the city was that the law expressly stated that nothing

should be charged for the earning capacity. When an en-

deavor was made in the first place by the city and the com-

pany to come to a settlement without going to law, the com-

pany is said to have offered to sell out for $30,000, which

would have included the building. Taking out the value

of this as $3,000, leaves the exact sum which the city will

now have to pay, in addition to the expenses of the hearing,

which will amount to over $1,000. Thus the city has lost

money by having a hearing.

Intelligence Demanded in Motormen.

A St. Louis street railway president is credited with these

observations: "The general introduction of electricity as a
motive power has brought the officers and men of the street

roads into closer relation than that they sustained under
the old system. The primary cause of this is that it takes

a higher order of intelligence to manage a trolley than it

does to drive a mule. We have regular schools of instruc-

tion now which the men must attend, and this has brought
the best of them forward. Ability is quickly detected by
the questions asked and the interest taken, and wherever
ability is found it is marked for promotion. One result of

the school of instruction is that it is steadily reducing the

percentage of accidents, and we expect to get this average
below the old average on horse car lines. Under the

regime of the trolley drink has been absolutely pro-

hibited among employes, and the well-remembered mule
whacker, whose capacity for whisky was only exceeded by
his versatihty in profanity, is of the past. He has been
weeded out. It is an indisputable fact that a far better

class apply for the position of motorman and conductor
than were in the habit of seeking employment as driver or

conductor. It is a sort of scientific job now, and not a few
fare collectors have by dint of study and observation become
pretty, well informed electr'c'ars.

"

American Street Railway Association.
Next month's convention of the American Street Rail-

way association at Montreal (October 15th, i6th, 17th and
iSth) is exciting the attention of street railway men. De-
spite the care necessary to be exercised by American ex-

hibitors of street railway appliances in complying with the

exacting customs requirements of the Canadian govern-
ment, the gathering promises to be useful and successful in

all respects. In St. Louis, judging by a recent article in

the Globe-Democrat, the coming convention is held to be
one of considerably more importance than usual. This ar-

ticle seems to have been inspired by some well informed
street railway man, and although it hints at sweepino-

changes in the organization that are a long way from beino-

accomplished, it makes interesting reading. It is herewith

quoted entire:

Considerable speculation is being indulged in by the street
railway men of this and other cities concerning the pro-
posed action of the fourteenih annual meeting of the Amer-
ican Street Railway association, which is shortly to be held
at Montreal. It was given out some time ago that the
scope of the organization is to be enlarged and its char-
acter somewhat changed. At the last annual meeting
formal steps were taken to bring about the desired change.
The executive committee was instructed to elaborate plans.
This, it is understood, has been done. The committee
has not given out what kind of a report it is going to
make. However, among some of the propositions to be
presented is the estabUshing of a central bureau of infor-
mation, which shall be charged with the duly of answer-
ing all questions propounded by members on problems af-

fecting their interests. Questions of operating methods, ot
patents, of legislation, of franchises, interpretation of law,
of insurance, of credits, of contracts, etc., etc. The bureau
is to be in charge of men well versed in law, patents, in-

surance and the like. To run a bureau of this kind, the
promoters say, will require a great deal of money, that
can only be obtained by subscription and by putting up of
the dues. Opinion is divided as to the value of the bu-
reau, in relation to its great cost to maintain. The large
companies are, it is said, in favor of the scheme, and will
insist on i s establii^hment, while the small companies will
object thereto for the reason of the large yearly assessment
they will he called upon to pay. The annual dues at pres-
ent are $25, when, under the new arrangements, the dues,
it is expected, will be at least ten times that amount. This
and other equally radical changes contemplated is what has
started the talk ai:d the discussion in railway circles. An-
other change that will be made is the holding of more ex-
ecutive sessions, and that, hereafter, the proceedings, aside

from the reading and discussion of papers, will be secret.

Heretofore the annual gatherings have been regarded more
as a pleasure outing than a business assembly. The
thoughtful ones are beginning to see that more unity
and a great deal more action is needed on account of the
magnitude of the interests at stake and the complications
that are on the 'increase. There are many troubles and dif-

ficulties arising during the course of ihe year that bother
many roads in different parts of the country. In other
words, many roads are afflicted with the same annoyances at

the same time. If all the troubles were referred to the
bureau, much worry and expense would be avoided. This
is the illustration given by the friends of the bureau. They
say that the proposition for lis establishment will be carried

by a large majority, and that -half of the benefits to be de-
rived therefrom have not been told, and can only be
known by those on the inside. They further state that,

once started, its merits will be highly appreciated by all and
voted a grand affair and acknowledged that it fills a long
felt want.

The association is composed of the officers and the elec-

trical and mechanical experts of the leading railway com-
panies of this country and Canada, and wields considerable
influence. There are nearly 1,000 operating companies in
existence, with a total of 13,000 miles of track and a capi-

talization aggi-egating something like $1,200,000,000. The
statisticans figure out that these properties earn from $125,-
000,oco to $140,000,000 gross per annum. All the com-
panies are not members of the association, nor one-half, but
those who are in it represent about three-fourths of the
money invested in street railways. Small roads owning a
comparatively few cars and a score or two of mules can not
deprive much benefit from an organization of this kind..

This is the reason why all have not joined the association.

There are some few large roads who fail to see the beauties
of being banded together for mutual benefit, or do not seem
to be in a hurry about entering into the brotherhood.
St. Louis furnishes one of the indifferent companies. All
the St. Louis companies are members, except the St. Louis
& Suburban Railway company. The St. Louis contingent
is always a large one at the conventions, and the officials

proceedings show that its members have something to
say. Many of them serve on important committees, which
duties they faithfully perform. At the last meeting held at

Atlanta, Ga., there was a warm contest among the mem-
bers for the next convention city. St. Louis did not ask
for it, but could have obtained the honor with little effort.

It was the impression of many of the members at the time
that St. Louis will get the next one. The fourth annual
meeting, in 1884, was held in this city. Julius S. Walsh
war, the president.

Beside the national association there are many state or-
ganizations. These are subordinate to the national, but
wholly independent and unconnected. The state organiza-
tion is supposed to be a protective body, whose chief aim is

to see that no adverse or pt.-rnicious local or state laws are
enacted. It is claimed that a great many benefits are de-

rived in the union of the street car companies of a state.

The cost is insignificant, the dues being small and the spe-

cial assessments few and of mcdest amounts. Missouri has
no state organization in name as yet, although the St. Louis,
Kansas City and St. Joseph companies have a quasi under-
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standing, and have worked together on at least one, if not

more, occasions. Last winter a bill was introduced at Jef-

ferson City to reduce the fare to three cents between certain

hours of the day. Representatives of the companies from

the three named cities visited the capital and soon convinced

the solons that the measure, if passed, would cripple the

business and discommode the public. A fender bill was in-

troduced, and that, too, failed of passage. Without doubt,

the knocking out of the proposed legislation prevented the

introduction of more absurd bills for the government of

street railway companies.

Chas. T. Verkes, the Chicago multi millionaire railway

king, who is also largely interested in several traction com-

panies in other cities, has taken considerable stock in the

Siemens & Plalske Electric company of America, located in

Chicago. That company has lately bought the mammoth
manufacturing plant of the defunct Grant Locomotive Works

at that point, and it is now given out that the Siemens &
Halske company will manufacture mostly electric generators,

motors, cars and electric locomotives. Mr. Yerkes has

been quoted as saying that all the electrical machinery liis

Chicago road?, and the other roads belonging to the traction

companies of which he is a stockholder, will require here-

after will be made by that company. Some of the knowing

ones assert that Mr. Yerkes is making an attempt to get

all the large roads of the country to take stock in the new
enterprise. The aim of the projectors, it is claimed, is to

convert it into a national co-operative affair. Those w^ho

pretend to be posted bint that something startling will

happen at the meeting of the street railway men ai Mon-
treal. They say that the association will then and there

decide to manufacture its own machinery, cars, and do

away with the middlemen altogether as regards supplies,

which means the saving of millions of dollars annually.

Effect of Threatened Competition on Tel-

ephone Stock.
[From the Nashville, Tenn., Bafnie?-.]

The telephone mystery is the all-absorbing topic of the

town to-day. It is in fact a mystery because nobody
seems to have any more definite knowledge to-day of the

make-up of the new company than he had yesterday.

The agitation has had a depressing effect on the Cumber-
land Telephone stock, and to-day it was not to be sold

at any price.

This fact has led some observers to believe that the

subscription business is simply a movement to bear the

market for telephone stock, but there appears no well-

grounded reason for this opinion. The better opinion

and the more prevalent belief was that the new enter-

prise was substantially backed and meant business. Mer-
chants and men in all branches of business talked in favor

of the scheme and readily signed the subscription blank.

It was rumored that the strong legislative influence

which the old company had used on former occasions was
transferred to the new company, and color was given to

this by the fact that some of the large stockholders in the

Cumberland were among those who wanted to sell to-day.

A significant fact in connection with this telephone move-
ment is that efforts are being made to secure subscribers

in, various towns contiguous to Nashville. It is under-

stood that solicitors are at work in Murfreesboro and Leba-
non. There are already new lines operating in McMinn-
ville and Clarksville.

A gentleman who has been spending the summer at Hy-
geiasaid to-day that a telephone line was being built to-

ward Nashville passing that point. The gentleman in

charge of the construction has very strong papers from
New York parties very much like those submitted here
some weeks ago. The work is being done quietly, but it

is supposed that the line is intended to connect the new
Clarksville system with the proposed new lines here.

If the movement in all of these towns comes from the

same source, it will not take long to construct a complete
system of associated lines. This phase of the matter gives

strength to the belief that it is a big syndicate that is behind
the movement.
The solicitors, who started out" so well yesterday, were at

work again to-day, and they report encouraging reception of

their proposition. A number of merchants and others \\ho

are stockholders in the old company have signed the con-

tract of the new.

A Schenectady Report.
[t'rom the Sc/ic/.-fc/nny S/a>-.]

The General Electric company remains true to its first

love and will not abandon it. The company is to remain in

Schenectady; Kruesi avenue is to be closed, and the Gen-
eral Electric company, in accordance with the terms of the
agreement, will immediately begin the erection of new
buildings. The whole matter has been practically settled

and the official announcement to that effect will be made
this week.

" This is a glorious thing for Schenectady," said one of
the prime movers in the matter, "and it means much more
for the city than most people imagine. The General Elec-
tric company to-day employs about 4,000 hands in its

Schenectady plant. Wiih the accumulated forces from
Lynn and Harrison this number will be doubled. That
means that [he present pay roll, which the Star has cor-
rectly placed at an average of $45,000 per week, will be
doubled. It also means that in less than five years' time
the population of Schenectady will be increased 10,000.
"The General Electric company has plans all ready for

new buildings and the work of erecting a few of these will

be commenced at once. They will be completed in less

than two months, and by the first of October there will be
at least 1,000 more hands employed at the works than at

ihe present time."

Nuttall Improved Trolley.

It is interesting to note the history of the development

and perfection of the trolley for t lectric railway cars. Trol-

leys were first made with chains and adjusted with bolts.

However, these chains constantly gave way, and side rods

were introduced. It was then discovered that jam nuts at

the end of the spring pipe would be an improvement in

connection with nuts on side rods. The next improvement

was the introduction of springs, these springs being made

iS inches long. On account of the extreme length of these

springs it was found almost impossible to temper them. To
obviate this dif^culty the R. D. Nuttall company of Alle-

gheny, Pa., now makes two springs, each nine inches long,

which take the place of the one 18 inch spring formerly used.

Almost every electric railroad brings up new features in

connection with the use of the trolley, the conditions 10 be

met by one electricstreet railway company differing from

that of another. Sometimes the car is compelled to pass

in under a bridge and the trolley is bent down to within

two or three inches of the car roof, while again the pole

may stand at a right angle with its base. To meet all

these various conditions the management of the Nuttall

company has been enabled, through its extensive experience

and mechanical skill, to manufacture a standard improved

trolley, which is claimed to be of the best construction,

most economical in repair parts, equally serviceable beneath

high or low structures, durable and highly efficient.

The Nuttall trolley is being used by some of the largest

street railway companies in the country. It has made an

enviable record. The R. D. Nuttall company manufactures

street railway supplies generally. The demand for trolleys,

gears, pinions, etc., has been so great that this company

has been obliged, in order to meet this demand, to add new
machinery to its already extensive works, increasing the

Congress. Whether it will succeed in this purpose we can-
not say. Possibly the best policy for any such project would
be to handle the big end first, by securing the approbation
of the American Congress. Sooner or later the cable will

be laid, and -perhaps even at the coming session we shall

know whether Congress will make the work a government
undertaking, or will aid its accomplishment through private

enterprise.

Lower Street Car Fares.
[
From the Chicngo Tribune

]

It was stated in the Tribune yesterday that the street

car fares in Toronto are four cents, while only 3 cents

is charged during certain hours of the day, besides which
the city has a share in the gross receipts of the street car
lines and other valuable privileges. The fact is the com-
pany has agreed to pay the city $Soo per annum for each
mile of single track and a liberal share in the gross receipt?,

the payment increasing from S per cent, on the first $1,000,-
000 to 20 per cent, on all receipts above $3,000,000, while
tickets are supplied to school children at the rate of 10 for

25 cents, so that, irrespective of age, the scholars may ride

at what would be half fare in this city.

The Toronto schedule is none too liberal for adoption in

Chicago. Single fares might be allowed to remain at 5 cents,.

but not less than six "rides" should be sold on a ticket for

25 cents and 30 rides for a dollar. There are people in Chi-
cago old enough to remember the times when tickets good
for six rides were sold at 25 cents each and the companies
made large profits, though the paper money paid for the

ticket was worth but 65 to 75 cents on the dollar. They
can recollect that the depreciation of the paper currency
during the war was the only reason adduced by the com-
panies for raising the cost of transportation to 5 cents for

each iourney, irrespective of shortness of distance. It was
on that plea the fare was increased.

We have been for nearly 17 years past on the gold

basis, but the companies have made no motion toward put-

ting the fares back to former figures. Increase of distance,

due to city expansion, has been cited as an offset to the

disappearance of the currency premium on gold. But if

that plea were a valid one so long as most of the traction
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NUTAIL IMPROVED TROLLEY.

capacity about 50 per cent., the output of trolleys alone be-

ing in the neighborhood of 500 per month.

The N'ew York Herald clings to the belief that some
day, a few decades hence, the elevated railroad managers
will discover that their cheerless, ill-lighted and over-
crowded cars can be run by electricity.

Proposed Cable to HawalL
[From the Xew York S!iii.'\

The people of Honolulu are interested in a new proposal

that has just been made to their government for connecting

the islands by telegraphic wire with the American mainland.

It is the project of CoL C. S. Spalding, a prominent
sugar planter, who adds to this scheme that of connecting

the islands by cable with each other, estimating the entire

cost, apparently, at about $4,000,000, In return he asks a

subsidy of $50,000 a year for twenty years, which will en-

title the government to send its own messages free ofcharge.

He demands the exclusive privilege of landing cables from

the American coast, subject to any rights possessed by the

United States; and concessions of land for stations and

routes, with freedom from taxes, are also parts of the

proposal.

As to the propriety of these terms Hawaii must be the

judge. The main point just now is that this plan is sound on

the question of the American terminus, which is to be at San
Francisco or itsneighborhood, and not at Vancouver or any

other point in British Columbia. The Fifty-third Con-

gress had before it a proposition, communicated through

Mr. Cleveland, lor renouncing certain treaty rights of this

> country, in order that the British government or a British

company might be able to lay a British wire from a British

port to islands which we expect soon to annex to the

United States. Naturally, no encouragement was given

by Congress to this proposal, for it has all along been

evident that sooner or later a cable should be built from

our shores to the Hawaiian Islands.

Indeed, several years ago the Senate, by a large majority,

passed a bill to furnish a very heavy subsidy to a proposed

Honolulu cable, heavy enough, as it seemed, to cover nearly

the entire cost of it. The House did not concnr in that meas-

ure, but it agreed with the Senate in having soundings for

such a cable made at the government's expense, and the

Albatross and Thetis surveyed three such routes. That
was done while as yet there was no talk of annexation, the

throne still existing. Last February, also, the Senate voted

$500,000 for laying a cable which the United States gov-

ernment was to control.

It is admitted that while the Spalding scheme asks aid

from Hawaii, it proposes also to aj.ply for a subsidy from

was done by horses, it is not so now that the cab'e has
greatly reduced the expense and the trolley W'ire has cut it

in two. The public ought to have a share in the benefit of
the reduction, and that benefit should be all the more lib-

eral in the price charged for transportation over the lines,

as the companies are not paying the municipalily except in

a way -that is beggarly as compared with the payments made
into the city treasury at Toronto and some other places.

As the companies in Chicago pay the city practically

nothing for their monopoly franchises, the only way in

which the citizens can derive any real benefit is by a sub-
stantial reduction of fares. Five cents for riding a lew
blocks on a cable, "L" or electric car on the street surface

is altogether too much wlien the company has the free use
of the streets for its tracks and a monopolyof the right of
way over them. It is not improbable that public senti-

ment will force the companies to recognize the justice of
this position if a way cannot be fourd to reach them by
legislation. There can be no doubt that the widespread
use of the bicycle in going to and returning from the
scenes of their daily avocations by persons residing in the
city and its suburbs has been fostered by the feeling that the
street car companies have charged too much for the serv-

ice and did not provide sufficient accommodation for those
who wished to patronize them at the two extremes of the
business day. Tlieir exaction of full fare for half room has
been in very unpleasant contrast with the Toronto plan of
selling 25 cent tickets good for eight rides between 5:30 and
Sin tlie morning and 5 and 6:30 in the evening, and allow-

ing children to go to and from school at a rate which
amounts to but 5 cents for the double journey.
Will the companies reduce their fares voluntarily or

"wait till they are asked" in tones which they cannot mis-
understand and dare not disregard? They have the oppor-
tunity to 'make the concession gracefully. Will they
do it?

Improvements in Electric Lighting.

A recent writer asserts that much of the present outdoor
lighting is condemned as crude and unscientific. The street

arc lamps dazile and strain the eye, throw sharp shadows
and waste light. The next improvement will probably be
the use of lower candle power lamps, placed at shorter in-

tervals, and having reflecting hoods. The bottom half of
the globes will be semi-opaque and possibly tinted a deep
orange color. This would neutralize the painful glare of .

the arc lamp and give the streets the effect of being illu-
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minated with Chinese lanterns. In domestic lighting shades
having prismatic corrugations on their sarfaces are coming
intovogne. They give a good diffusion of light, with bat
little absorption. An authority on decorative lighting says

that although many new ideas have sprung up in the dis-

tribution of masses of light in interiors, none have yet su-

perseded in beauty and effectiveness the system of puttini,

lamps out of sight and lighting the room entirely by dif-

fused and possibly colorwi light. This will probably be
the method of illuminating churches in ihe future. In

churches where it has already been adopted the effect is de-

scribed as SCI infinitely restful and appropriate that in com-
parison the ordinary methods of church lighting seem gar-

ish and barbarous.

CORRESPONDENCE.
New York Notes.

New York, August 31.—There is much talk of conduit

trolley roads in this city. It is said that the Metropolitan

Traction company has resolved to extend ihe underground

system now in operation in Lenox avenue, recently de-

scribed in the Western Electrician, to all the lines

owned by the company in New York. The formal action

was taken at the last meeting of the board of directors, it

is claimed. In relation to the line now building in Twenty-

third street. President Vreeland of the Metropolitan Street

Railway company said: "We are putting in this section of

the line now on account of an agreement with some of the

large property holders there. That portion of the line lying

between Fifth and Sixth avenues will be finished next

month. It is not our purpose to build farther at once, but

we hope to have a crosstovvn line finished some time next

year. Horsecars are too slow for such a busy street as

Twenty-third street, and our motive power will probably be

electricity. The line now in process of construction is simi-

lar to the Lexington avenue line, adapted for use either by

the cable or underground trolley. It will not be necessary

to erect a separate power house for the Twenty-third street

line, as we have plenty of room in the Lexington

avenue power house to furnish the crosstown line with

power. We hope for great things from the underground

trolley. The line now in operation on Lenox avenue has

demonstrated the practicability of the device. The inven-

tion is the property of the General Electric company, and,

as it is still new, not much is being said about it. There

is plenty of room for the introduction of a cable if necessary,

making it very convenient in case of accident." Another

scheme for a conduit trolley road is in Eighth avenue, from

Canal street to the Harlem river. Ex-Slate Senator George

W. Plunkitt, who is named as the originator, makes the

following statement: "I believe that an underground trol-

ley will be put in Eighth avenue in place of the horsecar

line, to run from Canal street to the Harlem river. Some

directors of the Eighth avenue hne are satisfied with having

a smaller dividend rather than a temporary break to secure

a larger. But the plan is not hostile to the Eighth avenue

line. On the contrary, a change must be made for the

line's sake. Competition from the cable and elevated roads

is lessening its value. The system which we mtend using,

if we are successful in obtaining the trolley, will be the un-

derground after the Budapest manner, but with great im-

provements."

Col. E. A. Stevens, president of the Hoboken Railroad,

Warehouse & Steam Connecting Railway company, has

made application to the Hoboken Common Council for

permission to build an electrical railway along the river

front, to afford direct connection between the steamship

docks and the railroads. The proposed line is to run

through Hudson and Fourth streets and Willow avenue.

In his communication to the Council Col. Stevens calls

attention to "the necessity of affording to shippers and

steamship companies such facilities as will not only retain

the present seaport business already located along the

river front, but also attract such further business as the

city by its natural geographical conformation and position

is entitled to."

Another case of partial blindness from the flash of a

trolley car is reported. Mrs. Alexis Chapius of Paterson

was crossing Washington avenue one night this week when

a trolley car passed in front of her. As the car passed a

bright flame shot from under the wheels as they came in

contact with some rock on the tracks. The light was

very brilliant, and enveloped the car for a moment.

Mrs. Chapius felt a shock and put her hands to her eyes

to protect them from the light. When she removed them

she found she could not see. She was blind, and had to be

assisted to her home. By medical aid her sight has been

partially restored, but the attending physician thinks that

she will never recover her full sight.

It is asserted that Fred Bliss, the motorman who some

days ago ran over and killed Ethel Denham in front of her

home in Brooklyn, had been working at the time of the

accident nearly ^6 hours, with only one hour's sleep. His

landlady makes this statement: "Fred should never have

worked on Friday. He had been up all night with his car

and did not get home till neariy two o'clock. He was very
tired, but I set his alarm for three o'clock. I told him that

he must have more than an hour's sleep, but he said he
couldn't. I called him at three, but he was so tired that he
fell asleep over the breakfast I had prepared for him. Fred
came in about half-past two in the afternoon, and I asked
what the matter was. He sobbed: 'I'm a murderer. I ran

down a little one this morning.' 'Were your eyes shut?'

I asked. *No,' he replied, *but I had a presentiment this

morning that something was going to happen, and it did.'"

Another motorman corroborated the story that Bliss had
asked to get off and had been told to go to work. He said

Bliss could hardly keep his eyes open.

It is stated that the recently formed Gas & Electric Light

Manufacturers' association is a trust of the manufacturers
of gas and electric light fixtures, but this is denied.

W. F. O.

Milwaukee, Wis.
Milwaukee, August 31.—The sensation of the hour in

electrical circles is the sale of the stock of the Milwaukee
Arc Light company to the Milwaukee Street Railway com-

pany, and the manner in which it was consummated. The
Milwaukee Street Railway company, which owns the Bad-

ger Illuminating company, acquired the Arc Light property

just in time to prevent that company from bidding on the

city lighting contract. By the deal the Milwaukee Street

Railway company has an absolute monopoly of the electric

lighting business of the city as well as of the street railway

business. Its purchase of the Arc Light property did

something in addition to giving the Milwaukee Street Rail-

way company a clear field in the electric li hting business.

It turned foes into the most certain kind of allies. The
owners of the Milwaukee Arc Light company received their

pay in stock in the Milwaukee Street Railway company,

getting it at the rate of 20 cents on the dollar. Thus the

politicians and ex-aldermen who were interested in the

Milwaukee Arc Light company, and who were the most de-

termined opponents that the Milwaukee Street Railway

company had for a considerable period, are bound by their

own interests to fight the battles of the street railway com-

pany, and all are combined against Lawrence McGann
and the other street railway men of Chicago who are trying

to get a franchise in the city. The representatives of Mr.

McGann in this city realize the significance of the deal, and

are more or less downcast in consequence. The influence

of the new combination will be felt in the Common Coun-

cil. John J. Kempf, who was one of the owners of the

Milwaukee Arc Light plant, is authority for the statement

that the business will be conducted by a new corporation,

the Milwaukee Electric Light & Street Railway company.

The Milwaukee Street Railway company, it should be re-

membered, is in the hands of receivers, and it would not do

for it to appear too openly in the deal, as it is supposed to

be insolvent. There never was a bankrupt, however, that

showed more life or enterprise. It seems to have three or

four times the business energy now that it is in the hands

of receivers than it had before it went into court with its

little plea of insolvency. It has been projecting new lines

of late at a rate which has been most astonishing, and now

it caps the climax- bygobbling a small but somewhat dan-

gerous competitor. The price paid for the Milwaukee Arc

Light plant is said to have been in the neighborhood of

$100,000. The plant cost about $137,00,0 some five or six

years ago, and it has about 1,700 incandescent lamps and

iSo arc lamps in use. Its capital stock was $100,000. Its

plant is located on Commerce street. Its business was

purely commercial and confined for the most part to the

Second and Sixth wards, in the neighborhood of its plant.

The original owner of the plant was the Milwaukee Light-

ing & Power company. The business was not prosperous

and the plant was sold at the instance of the creditors. The

purchasers organized the Milwaukee Arc Light company.

The receivers of the Milwaukee Street Railway com-

pany were the only bidders for the city lighting contract.

On a five-year contract the receivers proposed to fur-

nish lights at $109 a lamp a year if underground circuits

were used, and for $92 a lamp a year where overhead

wires were permitted. They offered to furnish lamps at $105

a year for underground circuits and $89 a year for overhead

circuits if thp city made a contract for 10 years at these

prices. The company paid no attention to the call for bids

for electric lights for one year and for two years. This

course indicated that the company was afraid of the muni-

cipal lighting project. There is a prospect of the plans be-

ing carried out in ayear or two, and the company apparently

is trying to force the city into a long contract. The city

now pays $110 a lamp a year. As the law stands, all elec-

tric lighting wires must be underground, and if the Common
Council wished to take advantage of the lower bids for over-

head service the ordinance now in force would have to be

amended. The members of the Board of Public Works con-

sider that it would be very unwise to accept either of the offers
made by the company, and there is a prospect that the city will

resumetheuseofgasforlighting the streets. Gas,of course,
would not be used any longer than would be necessary to erect
a municipal lighting plant. Alderman Thuering of the Fif-
teenth ward says that he will introduce a resolution for the use
ofgas street lamps. It seems to be settled that the city will
not enter into a contract for so long a period as five years. The
company, on the other hand, asserts that it could not enter
into a contract for one or two years, with the extensions that
would be ordered, for less than from $200 to $250 a lamp.
The matter is in the hands of the Common Council.
The Common Council committee on railroads has held two

meetings to consider the McGann street railway ordinance,
and as yet has not arrived at any decision. At the first

meeting an adjournment was taken to permit the appearance
of Receiver Henry C. Payne before the committee in oppo-
sition to the franchise, although it is said that it was just by
chance that the applicants for the franchise were enabled to
be present at the first meeting. They were not notified of
the meeting, they say, and would not have known of it but
for the newspapers. They were reinforced by many citizens
of the different wards through which they propose to build
lines. Alderman Williams said that he would not vote m
favor of granting the franchise unless a fare of four cents
was specified. Mr. Somers pointed out the fact that the
ordinance provides for the sale of six tickets for 25 cents.
Mr. McGann detailed the history of the project and assured
the council that he meant business. A canvass of the coun-
cil shows that neither company is sure to win the fight.

The Milwaukee Street Railway company is very influential

and it may prevent the new company from getting a fran-

chise. The demand for a new line, on the other hand, seems
to be very strong, and there are many who think that the
aldermen will not dare to disregard it. The McGann com-
pany wants to build across Folsom place bridge, and Alder-
man Grootemaat says he is opposed to anything of the kind
unless the company strengthens the bridge, which, it is esti-

mated, would cost about $30,000. He is also of the opinion
that the franchise of the new company, instead of running
for 50 years, should be made to expire in 1924, when the

franchises of the Milwaukee Street Railway company also

expire. The Sixth ward aldermen object to the road's being
built on .Fifth street. That thoroughfare, they say, has been
improved at considerable expense, and the improvements
would be partly ruined by the building of street railway

tracks. They suggest that Fourth street would be just as

good a route for the company and more acceptable to them.
The First ward aldermen do not want to have the road built

along Warren avenue. Some of the Seventeenth ward
people object to the running of cars on Logan avenue, and
Clement avenue is proposed instead. Some of the aldermen

insist upon the new company's giving a larger bond than it

proposes to give as a guarantee of good faith. The bond
that it offers is in the sum of $25,000. Some of the alder-

men want a bond of $100,000 and others demand a bond of

$250,000. There are 36 aldermen, and it is said that 15 of

them will vote for the ordinance as it stands, nine will op-

pose it, nine want amendments made to it, and three are so

non-committal that their position cannot even be guessed.

The new company asks for the privilege of using the Milwau-

kee Street Railway company's tracks for a distance of a

block on lower Fourth street. It is provided in the older

corapanys' franchise that the council shall have the right to

allow other companies to use its tracks on that street, but

the company, nevertheless, will make a strong fight against

anything of the kind. Mass meetings have been held in va-

rious wards in the city for the purpose of creating public

sentiment in favor of the McGann company, and they have

succeeded in doing so. In one instance a meeting of resi-

dents on First avenue was called to protest against the build-

ing of the new line on that street. The McGann people,

however, captured the meeting, which adopted resolutions in

favor of the franchise. In one or two cases the other fel-

lows captured the McGann meetings and caused resolutions

to be adopted against the granting of a franchise to the new
company. Alderman George Thuering has gone to Chicago

to look into the standing of Messrs. McGann, C. C. Bonney,

C. L Bonney and their associates in the McGann company
which is operating in that city. Alderman Thuering says

that if they have a good system in Chicago and will do the

right thing by Milwaukee, there is no reason why they should

not get a franchise here.

The South Milwaukee village board has again postponed

action on the Milwaukee Street Railway company's ordi-

nance. The board suspects that Cudahy is trying to de-

prive South Milwaukee of a street car line, and fears that it

it grants the most desirable route into the village to the Mil-

waukee company it may have the effect of keeping the

McGann company out without giving the village a branch

of the Milwaukee line. The two villages are very jeal-

ous of each other anyhow, and now they are keeping a very

close eye on each other.
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There ia considerable talk of a suit to set aside the Mil-

waukee Street Rallwaycompany receivership. Dr. Herman

C. Block recently obtained a judgment in the Superior

Court for $3,796.10, the result of a suit for damages for be-

ing run into by an electric car, and it is proposed that he

and other judgment creditors combine to set aside the re-

ceivership, on the ground that it was brought about for the

purpose in part of avoiding the payment of this and similar

judgments.

One of the causes of the Appleton Edison Electric com-

pany going into the hands of a receiver is said to be the

trouble about the Fox river water power. A. L. Smith,

who was the presidentof Che company, is the receiver. His

bond is in the sum of .$10,000. The receivership was asked

for by the New York Security & Trust company, which

holds a $75,000 mortgage on the company's plant. The

officers of the electric company joined in the application for

the appointment of a receiver, acknowledging that the com-

pany was unable to pay its debts. The indebtedness of the

company, accordnig to President Smith, is $111,930. The

assets consist of the electric lighting plant and the street

railway plant. The road at Appleton is the oldest electric

street railway in the state. In an affidavit Mr. Smith says

that the value of the assets is about equal to the amount of

the liabilities, but that the income therefrom has been very

much reduced of late. A competing electric light company

has been organized, it is stated, and the recent action of the

government in shutting off the .supply of water for power

purposes has reduced the hghting capacity of the plant and

\n the minds of many people has greatly injured the value of

the franchises. The city of Appleton has put the company

to heavy expense during the past year in raising and lower-

ing the tracks. The aldermen, moreover, passed a resolution

to annul the street railway franchise when the shutting off

of water caused the cars to stop running.

The Fox river water power, which figures in the Apple-

ton Electric company receivership, is causing a great deal

of trouble. The United States government has spent many

large fortunes in improving the historic stream for naviga-

tion, and the present rule is that when the water is below a

certain point the use of it for manufacturing purposes shall

be stopped, the idea being to save all the water possible,

when the river is low, for the boats. The electric light

companies in the Fox river valley, as well as many large

manufacturing plants, depend upon the river for power, and

without exception they have been compelled to close this

summer. The electric street car service at Appleton was

discontinued some time ago, but it was thought that the

electric light company would be able to continue to draw

water. In fact, it is understood that Gen. Doe, the assist-

ant secretary of war, tried to help the people of Appleton in

this particular, but finally positive orders from the United

States engineers came to the effect that the water must be

shut off for electric light purposes.

There will be no electric street car line between Milwau-

kee and Waukesha this year. In fact, the company which

has been formed to build the line and operate the old Mil-

waukee and Wauwatosa motor line will not even transform

the present road into an electric system this year. The

company claims that the survey of the road to Waukesha

has been completed and that the right of way has been

secured. It was intended to have the whole line in

operation by the middle of next month, when the state

fair will be held, but as it is the road will be in the

same condition that it was in last year. The dummy
engine will continue to haul people to the state fair

grounds. President J. W. Bingham states that subscrip-

tions to the capital stock of the new company are being

made as fast as could be expected. The capital stock is

$1,000,000, and he says that more than $500,000 has

already been subscribed.

The Milwaukee & Whitefish Bay railroad will be

equipped with electricity early next year. The line will be

three miles in length, extending from the corner of Folsom

place and Glen avenue to the village of Whitefish Bay.

Through electric cars will be run between the village and

the business district of the city every 15 or 20 minutes when

the improvement is made. General Manager Wyman has

strongly recommended the improvement to the Milwaukee

Street Railway company and estimates of the cost have

been made. The Milwaukee company has also virtu-Blly

decided to extend the Vliet street Ime to West Park, to

extend tlie Twelfth street line and to build a line to Layton

Park next year. The company, is hard at work upon its

Clybourn street line. In order to build the line an enor-

mous ravine about four blocks across had to be filled up,

and the company has about completed the big job. This

line is the one that will be extended to the Soldiers'

Home and Calvary cemetery. It will follow Clybourn

street down into the Menominee valley almost to the

St. Paul railroad tracks.

President McQuarrie of the Milwaukee branch of the

Amalgamated Association of Street Kailway Employes,

who was employed at the street railway shops, has been

discharged, and there is a strong feeling among the men
in consequence. General Manager Wyman says he did not

know that McQuarrie was president of the union, but Mc-

Quarrie says that he has conferred with the officers of the

company in his capacity of president, and that they must

have known that he was at the head of the union. A
committee of the men will confer with Receiver Payne

when he returns. McQuarrie, meanwhile, is working for

the union at a salary.' C.

PERSONAL,
Frank B. Rae of Chicago has been retained by the alder-

men of Rockford. 111., to prepare plans and specifications

for the proposed electric lighting plant in that city.

H. Ward Leonard was married to Carolyn M. Good at

noon on August 24th, at the National Hotel, Geneva,
Switzerland. Mr. and Mrs. Leonard are expected home
about October ist.

F. E. Mandeville, for several years the western manager
of the C & C Electric company, has resigned that position

to assume charge of the gas engine business of the J. I. Case
T. M. company of Racine, Wis., in the South. Mr. Man-
deville departed for Atlanta, his new headquarters, last week.
He will make a display at the exposition and also open a
permanent office. Mr. Mandeville has great confidence in

the future of the gas engine, and as he is an unusually bright

and energetic salesman, he will undoubtedly make a great

success of the business. lie bears the good wishes of many
Chicago friends.

ELECTRIC LIGHTING.
An English journalist refers to the chimney of the new

Islington electric station as '*the big chimney which is to

carry off the fumes of generation."

A franchise granted in 1SS7 to the Aurora, 111., Edison
Light company has been made use of by the men composing
the Excelsior Light & Power company of that place. The
plant is to be in operation within 90 days.

The contract for the establishment of an electric light

plant in Bardstown, Ky., has been awarded to the General
Electric company of Cincinnati, the firm offering to put in

the plant complete for $7,194. Lights will be turned on
about the middle of October.

The Joitnial of Topeka, Kas., thinks that there is a gi-

gantic scheme on foot by an eastern syndicate to buy all the
private electrical plants in the city and consolidate them
under one management. The same syndicate, it is reported,
intends to purchase the street car hues and to build the

lower dam, by means of which it will operate both the
lights and the cars by water power.

The City Council of Chester, Pa., has passed the electric

light ordinance over the mayor's veto. This ordinance pro-
vides for a new contract wdth a new company, with a saving
of .$16,300 to the city over former contracts. The contract
is for five years. It was the most important ordinance be-
fore the Chester council in many years, and it has been
blocked at every stage of progress by injunction and other

methods, but is now a law.

C. N. Parker has ofifered to purchase the electric lighting

plant of Brainerd, Minn., for $60,000, principally in bonds
of the proposed Brainerd Public Works company. He
agrees to furnish to the (ity arc lights at a price not exceed-
ing $S per month and incandescent lights for not more than
25 cents per month. Mr. Parker also ofters to defray the
entire expense of a special election to enable the citizens to

vote upon the question, as required by law.

A press dispatch from Oelwein, Iowa, says: "This city

has made an offer to the Independence Electric Light com-
pany of a $10,000 bonus in city warrants, bearing 6 per
cent, interest, if it will move iis plant to this city. The
plant was some of the property 'eft by Williams, the fa-

mous horseman, at Independence, when he went to the
wall. The plant has been furnishing light to the merchants
of Independence, and the city wanted it to light the streets,

but the price demanded was considered exorbitant, and the

city has now put in a plant of its own. The poles are set

and the wires strung, and will be ready for business in a few
days. This will throw the Independence plant out of a
job, and it is conceded that the offer made by our city will

be accepted."

ELECTRIC RAILWAYS.
Frank Silliman, Jr., the new general manager of the

Scranton, Pa., Traction company, has taken charge of the

Scranton street railway system.

George W. Kendrick of Apollo, Pa., requests the West-
ERiN ELEcrRiciAN to announce the fact that he would like

informa.tion and estimates for the construction and equip-

ment of three miles of street railway.

Albany and Schoharie, N. Y., are to be connected by an
electric railroad, which will be built for botli passenger and
freight service. The freight tonnage is expected to be made
up ol moulding sand, bluestone flagging, hops and farm
produce.

It is claimed that the Kansas City & Independence
Rapid Transit company has no valid franchise for the lines

which it operates in Independeijce, Mo., and is in fact a
trespasser. A case was taken to the Supreme Court a few
years ago from Independence arising out of a suit for dam-
ages for the grading of a street occupied by a street railway..

When the court passed on the case it made the declaration

that the street railway never had a franchise because cities

of the fourth class in the state of Missouri had no power to

grant a franchise to any street railway. Independence was
a city of the fourth class at that time, and it was a city of the
fourth class when it attempted to grant a franchise to the
Kansas City, Independence & Park Railway company,
which transferred its rights to the present company. The
franchise which the road claims to-day is the one granted
when the city was a city of the fourth class, and thus had no
right to grant a street railway franchise of any kind.

All the property of the Syracuse, N. Y., Consolidated
Street Railway company was sold recently to Frederick F.
Strauss of New York, secretary of the bondholders' com-
mittee, for $865,000. The amount of the bonded indebted-
ness of the Consolidated company is $1,250,000, and the

stock of the company was of the same amount. With ref-

erence to the failure of the Syracuse Street Railroad com-
pany to buy the Consolidated, as it was generally expected
it would, a representative of the company said to a reporter:
"All there is about it is that the system has been sold for

much more than it is worth. We were in the field to pay
any reasonable figure, which under the circumstances would
be a price greater than the property is really worth, for,

of course, the Consolidated ought to be more valuable to us
than to anyone else. It would be better for us and better

for the people if there were one system in the city, but we
could not afford to go beyond a certain figure."

In the financial columns of the Chicago Tribiaie, it is an
nounced that "A number of important electric lines will

be started on the West Side this week. The Ogden avenue
line is now in operation and several other lines which
are expected to largely increase the traffic will be running in

a few days. Business on the Western avenue line is show-
ing an increase of 40 per cent. One of the most remarkable
increases is shown on North State street. The increased
travel there is sufficient to pay all the operating expenses of

the line, and the net earnings are now^ as large as the gross

earnings were before the electric cars were started." The
subject of the relative cost of propulsion under the various

systems is attracting much attention. One paper says: "A
street railway official in this city is quoted as saying that ani-

mal power costs about 65 percent, of the operating expenses
of the lines, while the trolley will diminish the cost of mo-
tive power to 35 or 40 per cent, of the operating expenses.

The difference is an enormous gain. The difference between
the cost of operating by cable and by trolley must be much
less than that, but seems to be sufficiently great to cause a

decided preference for the trolley in new construction."

The report of the board of directors of the Liverpool
Overhead Railway company says: In presenting the half-

yearly statement of capital and revenue accounts to June
30, 1S95, the directors have to report that the gross reve-

nue receipts amount to _i^2S,i43 3s. id., and the working
expenses to /"iS, 653 iSs. id. The number of passengers

carried since the opening of the railway has been as follows
Half-year ending December 31, iJi93, 2,475,639; half-

year ending June 30, 1894, 2,861,437; half-year ending
December 31, 1S94, 3>64i,379; half-year ending June
30, 1895, 3,460,060. These figures show a continued and
satisfactory increase in the traffic. The contracts for the

southern extension have been let, and the works will be
commenced without delay. In order to meet the necessary
expenditure the directors have decided to offer to the share-

holders at par, on application, the unissued portion of the

ordinary capital. The amount available for dividend is

;j^S,076 17s. 5d. Out of this balance- the directors recom-
mend the declaration of dividends at the Ibllowing rates

{less income tax) payable on and after August 17th, viz.,

5 per cent, per annum on preference shares, ^2,529 os.

gd.; lyl per cent, per annum on ordinary shares, ^^4,244
17s. 9d., leaving a balance of;^i,302 i8s. iid. to be car-

ried forward to next half-year.

Tlie Cicero & Proviso Electric Radroad company now
h^.s twenty miles of track, reaching the various Chicago
suburbs in the neighborhood of Cicero, Proviso and Oak
Park. This company opened the first electric railroad in

Chicago and its suburbs. The company was organized in

1SS9 by some twenty people in Cicero and Oak Park. A
line from Oak Park to West Fortieth street, connecting

with the Madison street cable, was completed and the first

train run February 26, 1S91. The Ogden street railroad

now has in operation only one mile of track, that from
Madison street south to Twelfth street on West Forty-
eighth street. The franchises which have been granted this

company are extensive in character and cover many streets

in the towns of Cicero, Proviso, La Vergne, Clyde and
Harlem. The Cicero and Proviso and the Ogden are both
controlled by the Yerkes interest. An arrangement has
been made with the Metropolitan Electric whereby there

will be an interchange of transfers which will be used on all

lines. The lines connect the towns of Moreland, Linden
Park, Austin, Ridgeland, Oalc Park, River Forest, May-
wood, Melrose Park and Harlem, the Concordia, Wald-
heim and Forest Home cemeteries, and the villages of La
Vergne, Berwyn, Clyde and Hawthorne. The transfers

will be good in Chicago as far as West Fortieth street and
west to the east line of Riverside, north to North avenue,
and south to Thirty-ninth street. For one fare a person
may go from any one of the suburban towns to any other
named, even though he is required to use the three systems
to make the trip. "

TELEPHONE.
A press dispatch dated Trempealeau, Wis., August 6th,

says: . A number of well-known citizens will meet this week
to see what can be done about organizing the Interstate

Telephone company. The object is to span the Mississippi

to the Minnesota side with a wire that will connect with the

lines of the Northwestern Telephone company now being
constructed. The distance to be covered is not over a mile,

and there are strong reasons to believe that the connection
will soon be made. The line would be a great convenience
and include Trempealeau in the circuit covered by the long-
distance telephone lines to New York and St. Paul.

A new telephone company has been incorporated with
headquarters in Columbia, S. C, by ,W. Y. Abrahams,
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\V. B. Lowrance, F. D. Kendall, A. R. Stewart, R. G.

TohnstOD, T. J. Harper and J. B. Friday. The company
is to start oat wiih a capital stock of $5,000 and it is in-

tended to have all subscribers interested as stockholders,

and with that view the shares are to be fixed at $25. The
subscription list is already quite large, and Mr. Abrahams
expects to get about 2,000 subscribers to the new system,

which is to be installed for $25 a year in stores and $iS in

residences. The Bell company charges $40 for store

service.

The Lansing telephone exchange has been established,

articles of incorporation were filed, and the election of its

officers, held. The first stockholders' meeting was attended

by some of the soundest and best business men of the city.

The following is the list of stockholders, all of whom were
present at the first meeting: Jacob Stahl, John Herrmann,
G. H. Ziegler, G. A. Cockburn, C. A. Clement, Waller

Pratt, W. J. Beal, Hardy Bros., W. A. Fraser, Ed.

Hamblin and D. A. Reynolds. Jacob Stahl was elected

president of the new company and D. A. Reynolds manager.

The capital stock of the company is $30,000, of which $20,000

is paid in. Mr. Stahl's standing and capacity as a business

man justifies the selection and Mr. Reynolds' activity in

promoting the company merits the position given him.

The Ticonderoga Telephone company, Ticonderoga, N.
Y., has awarded a contract to the Western Telephone
Construction company, Chicago, for apparatus to equip

a telephone exchange for that city. The company has also

arranged for toll lines connecting towns along Lake George
and Lake Champlain. The Elgin City Railway company,
Elgin, Iin, has closed a contract with the Western Telephone
Construction company to furnish apparatus for a private

telephone system. The same company has been awarded the

contract by the Altoona Phcenix Telephone company, to

furnish complete apparatus for a telephone excliange at Al-

toona, Pa. Wapokonetka, Ohio, will have a new telephone

exchange within a short time. The apparatus will be fur-

nished by the Western Telephone Construction company,
as will also that for the Lansing Telephone Exchange com-
pany of Lansing, Mich., which is building a 400 telephone

capacity exchange, complete. Barnesville, Ohio, has fallen

in line with Newark, Mt. Vernon and Chillicothe, and has

contracted with the Western Telephone Construction com-
pany for complete apparatus for a telephone exchange.

POWER TRANSMISSION.
It is said that a company is being formed to utilize the

power of the Potomac at Great Falls for electrical trans-

mission to Washington. Those who are behind the project

are reticent as to their plans, but it appears that the Po-

tomac Power company will be closely related to the Capital

Traction company.

The Power Development company of San Francisco,

which has been incorporated with a fully paid in capital of

$500,000, proposes to develop the water power existing at

the mouth of the Kern river canyon, about 14 miles north-

east of Bakersfield, Cal., which has a minimum flow of

water of 500 cubic feet per second. It will be used under

a head of 190 feet, which will furnish 10,000 horse power
at the least. The power will be transmitted by lectricity to

the towns of Bakersfield and Kern under a pressure of 10,-

000 volts. The power will be used for the purposes of elec-

tric lighting and general power work and the running of an

electric railway system from the Southern Pacific railroad

depot at Kern through Bakersfield and to a proposed new
park beyond the town, which will be used tor amusement
purposes. A large portion of the power will also be used

for pumping water from underground strata. A plentiful

supply of water exists there at a depth of from 10 to

20 feet beneath the surface. By this means large quantities

of water, which otherwise would be lost by seepage, can be

diverted into canals for the purpose of irrigation. Another

corporation, allied with the Power Development company,

will operate the lighting, electric railway and power systems,

and the new gas works. It is proposed to supply power to

consumers at a price equivalent to wliat it would be if coal

could be bought (or $6 per ton. The present price of coal

in Bakersfield is $13 per ton.

The Boston Duck company of Bondsville, Mass., the

mills of which are now operated partly by water and partly

by steam, will hereafter use electric motors. From the

water the company is able to derive about 600 horse power

over the present steam plant, consisting of two 250 horse

power engines; one being run condensing and furnishing

power alone, the other non-condensingand being used partly

for power and partly to furnish exhaust steam to the dye

houses. The dve houses, however, require the exhaust

steam from about only 100 horse power. Thus if the

power were not required in the mill to help out the water

wheels, the condensing engine could be shut down entirely

and the other engine could be run at about half its capacity

only. Three thousand feet below the mill this company

owns another water privilege on a difference in level of 22

teet. This was developed some years ago, and the company

even went to the expense of building a foundation for a mill

before it decided to give up the project. Since that time elec-

tricity has come upon the scene and the water power has now
become of considerable value. Wheels are to be set up in

the unused mill and the 500 horse power is to be trans-

mitted back to the mills at present in operation at Bonds-

ville. This will enable the company to dispense almost

entirely with the present steam plant. The General Elec-

tric company has undertaken to install the necessary elec*

trical apparatus for this plant. It will consist of one three-

phase 400 kilowatt 900 volt generator and one synchronous

motor of similar size, which will develop 4S5 horse power

on its pulley. The loss in the line has been calculated at

about 3 per cent. only. In estimating the economy effected

by the introduction of electricity, the Boston Duck com-

pany has announced that it will not count the cost of the

development of the second water power made in iSSo when

calculating the operating expenses of the complete plant, as

the money put out for the hydraulic improvements cannot

be recovered and will not therefore be counted in as part of

the present development.
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MISCELLANEOUS.
By direction of the executive committee the dale for

holding the annual convention of the National Association
of Manufacturers at Chicago has been changed to Novem-
ber 19, 1S95.

The employes of the Chicago Edison company enjoyed a
picnic at Electric Park on August 24th. The day was set
apart as "electricians' day," and the committee in charge
consisted of H. E. Niesz, R. H. Fermier, H. Frosch, E.
Lakeman, C. Harding, A. O'Malley and P. f. Smith.

At the Atlanta meeting of the American Water Works
association Chas. A. Hague read a paper on electrical pump-
ing machinery. His main argument was that the conven-
ience and controllability of electrical power, together wiih
its simplicity of application to the work of pumping, com-
mends it very strongly for use in isolated places, such as
high-service systems in public water supply, whereui a com-
paratively small percentage of the total water supplied by
the initial plant is needed for dwellings situated upon levels
too high to be accommodated by the general pressure.

The City Council of Indianapolis has passed a sweeping
ordinance repealing all franchises to telegraph and telephone
lines within the business district of the city, including terri-

tory a mile square, and ordering that all telephone and tele-

graph wires be removed within a reasonable time. This is

a determined stand by the council looking to the placing of
all wires underground. The companies must go to the
Board of Public Works for their contracts hereafter, the
council placing all authority with the board. The Phcenix
Telephone company has agreed to place its wires under-
ground, and the repealing ordinance was passed to place the
old company on an equal footing with the new organization.
It is believed there will be a hard fight by the telegraph
companies before they will put their wires underground.

The Electrical Bureau and Fire Department of Phila-
delphia are entitled to the credit of having devised, manu-
factured and put into practical operation on the fire boat
Edwin S. Stuart a very ingenious system of electric light

signals, which is described as follows: On the boat 32 can-
dle power incandescent lamps have been placed on the port
and starboard sides, on the bow, and for the high stern lights.

These are very impsrtant lights, and to insure perfect
knowledge as to their condition when they should be in

service a novel feature has been introduced in the shape of
a tell-tale lamp placed directly in front of the pilot. Should
either of these lamps be extinguished from any cause, or
should the pilot fail to turn the switch to light them, an
electric lamp is automatically lighted directly in front of
the pilot, immediately calling his attention to the fact that

these important lamps are not lit. The bow light is ingen-
iously enclosed in a cylindrical-formed case with glass front,

with a slide at the back that can be turned aside, giving ac-

cess to the lamps.

Among the most recent and novel applications of wire,

perhaps none has greater interest to the mechanical world
than that presented by the wire flywheel lately erected at the

Mannesmann Tube company's works, Germany. Heavy fly-

wheels, driven at high volocities, obviously present dangers
of breaking asunder from the great centrifugal force devel-

oped. The wheel at the factory mentioned consists of a

cast-iron hub or boss, to which two steel-plate disks or

cheeks about 20 feet in diameter are bolted. The per-

ipheral space between the disks is filled in with some 70
tons of No. 5 steel wire, completely wound round the hub,
and the tensile resistance thus obtained is far superior to

any casting. This huge flywheel is driven at the good speed
of 240 revolutions per minute, or a peripheral volocity of

about 2.8 miles per minute (250 feet per second, approx-
imately) which is nearly three times the average speed of
any express train in the world. -The length of wire upon
such a constructed flywheel would be about 250 miles. The
use of paper is also regarded with favor as a face for large

flywheels, the tensile strength ot paper being enormous,
and it is quite possible that some of the new big flywheels

will be built up with a paper rim.

TRADE NEWS.
It is said that the St. Louis Car company contemplates

the establishment of an erecting shop in Philadelphia. By
shipping the cars in sections from St. Louis and putting

them together in Philadelphia heavy freight charges could

be saved on eastern orders.

W. Clay Leonard, Jr., H. L. Hickey, C. V. Webber, M.
L. Leonard and J. H. Hopkins have organized tlie Ameri-
can Electric Construction & Supply company at Parkersburg,
W. Va., with a capital stock of $100,000. The company will

estabhsh a supply house and do all kinds of construction

work. It is in the field for electrical goods.

The Beacon Lamp company of Boston met with flatter-

ing success with the ir,ooo lamps used in the Knights
Templar decorations. J. R. Masury, electrician of B. F.

Keith's new theater, reported that he used three makes of

lamps in his Knights Templar decorations. Two- thirds of

them were of the Beacon manufacture, and in a four-hour

lest they lost but one Beacon lamp, ard 40 and 200 of the

other makes respectively. The conditions under which
they were used were very trying, owing to the intense heat

due to close grouping of the lamps. The Beacon Lamp
company is justly proud of this result.

The Phosphor- Bron?.e Smelting company, No. 2200

Washington avenue, Philadelphia, has purchased the pro-

cesses and exclusive rights for the manufacture of Delta

metal in the United States, and is now prepared to furnish

the same in castings, stampings, forgings, bolts, rods, etc.,

of equal quality to those made in Europe. Delta metal has

established an enviable reputation throughout England and

the Continent for exceptionally high properties; it possesses

strength equal to mdd steel, with great rigidity, toughness

and resistance to corrosion, and is especially adapted for

use in propellers, blades and shafts, heavy and light gear-

ing, drop forgings and stampings, valve stems, screws.
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bolts and nuts, and all purposes requiring exceptional
strength at moderate cost.

The Ball & Wood company, New York, reports that never
in the history of its business has it had so many orders on
its books as at present. This condition of affairs has com-
pelled it to make not only a large addition to its works in
building a new boiler-house and rearranging its steam plant,
but also in the purchase of more large tools. Recent orders
include engines for Milwaukee, Wis.; Terre Haute, Ind.;
McGregor, Iowa; Helena, Mont.; Denver, Colo.; Colorado
Springs, Colo.; New Orleans, La.; Altoona, Pa.; Wilkes-
barre. Pa., Flatbush, N. Y., beside a large number for the
new buildings now going up in New York city. Both from
its Chicago and New York offices this company reports some
stiffening in prices, and altogether it is confident that the
improvement of business will continue.

As a result of the visit of H. J. Medbery, the president
of the Fiberite company, to the different agencies, the sell-

ing department has been placed on a better basis than ever
before. The large quantities of Medbery overhead mate-
rial sold during the last season has warranted the company
in making more attractive prices, while the quality of the
goods is kept up to the high standard set by the company
years ago. With the largest factory in the world devoted
to the manufacture of electric railway supplies, with unex-
celled facilities for purchasing raw material, and with
agencies manned by well-known, active and reUable sales
agents, the Medbery is certain to retam a leading place in
the electrical supply field. On account of the many in-

quiries received, the Chicago agent, the Mason Electric
Equipment company, has just issued an illustrated circular
showing the different devices manufactured by the company.

The Miller- Knoblock company of South Bend, Ind., is

prepared to furnish anything desired in the way of a track
sprinkler for street railways. It builds tanks or tank cars
complete, giving the tank any capacity desired, or can fur-

nish, if preferred, sprinkling wagons to be drawn by horses,
that can be used off or on the track as wanted. The com-
pany's facilities for building large as well as small tanks is

unexcelled. It uses the best tank stock obtainable, and
gives its customers the choice of Washington red cedar,
Louisiana cypress, white pine or steel. The company fits

the cars with patented brass telescopic, variable heads, and
applies them at one end or both ends of the tank as pre-

ferred. The operator controls the amount of water being
thrown on the ground, using the lever. When the car

starts up the operator pulls the lever back a notch in the

ratchet index, sprinkling lightly, and as the speed of the

car accelerates, he can open the head wider, adapting the

flow of water to the speed of the car, so that the ground
will be uniformly wetted irrespective of the rate of speed.

A. Chisholm & Co. of Bay City, Mich., manufacturers of
Peerless commutator compound, report that the demand for

their product is steadily increasing. There is hardly a large

city in the country where the Peerless commutator com-
pound has not many friends, and it is found that if a dy-
namo tender once becomes a user he always remains one.
One point of special excellence, and one which commends
this compound to every practical electrician, is the absence
of heating. Almost everything used on the commutator
has a tendency to cause heating, but this is not the case

when the Peerless compound is used. All agents report
great success in making sales and say that consumers speak
in the highest terms of praise of this compound. The
New England agents are W. B. Southgate & Co., 146
Franklin street, Boston, while the Bradford Belting com-
pany of Cincinnati, O., looks after the middle states ter-

ritory. In Texas the agent is W. T. M. Mottram of Dal-
las, and at Detroit, Mich., the Commercial Electric En-
gineering company represents Chisholm & Co., while the

Pacific coast agents are Reger Sc Atwater of San Fran-
cisco.

BUSINESS.
The Partridge Carbon companv, Sandusky, Ohio, reports

that the sale of the Partridge carbon is increasing every
month, and that it is coming into favor with all larg^ and
small roads.

The Bradford Belting company of Chicago has added to

its business an electrical supply department, and promises
reasonable prices, good goods and fair treatment. It carries

a large line of electric light, street railway, telephone, tel-

egraph and fire alarm supplies.

The Electric Appliance company is making a special effort

on telephone line material, and is prepared to make excep-

tionally low prices on copper and iron line wire, pony glass

insulators, pins, brackets and cross-arms, making shipment
in all cases promptly from Chicago stock.

The Ransome Subway company of Chicago is exploiting

a system of monolithic subways, by which electric wires can
be laid in a cement pipe or ditch formed directly in the

ground . for sewerage or other purposes. The system is

claimed to be the strongest, best and cheapest system of
pipe construction known.

The prospects of good business are nowhere more en-

couraging than in the vicinity of Boston. Among the firms

which have been obliged to add to their machinery andlabor
to keep apace with orders is the Sampson Cordage company,
which is well known for the production of arc light and
trolley cord. This concern reports that the outlook was
never better for fall trade.

W. B. Southgate & Co. of Boston, Mass., report they

are exceedingly busy for this time of the year, as the fall

trade has begun much earlier than usual. They have re-

cently issued a new catalogue, for which there is a large de-

mand. This concern has been rushed in filling orders for

slate material for switchboards, switch bases, etc. The
demand for the TUden watchman's electric time recorder

is also showing a rapid increase.

"Coal Handling for Steam Generation" is ably described

in a pamphlet issued by the C. W. Hunt company of 45
Broadway, New York. This company's excellent appara-
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tas is well knomi, and it has equipped some of the largest

steam plants in the country. It makes this clami: "\\e

have made this class of machinery for more than 20

years, and it has been used not only in all parts of this

country, but in most foreign countries, and during this time

no workman has ever been killed or injured by the break-

ing of anything that we have furnished. The same pams-
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taking care that has given us this exemption from accident

in the past is still continued,"

"Color your own lamps," says the Webster Chemical

company of 400 Sibley street, St. Paul, Minn., "by using

Crystal chemical coloring—a solution designed and com-
pounded for coloring incandescent lamps." The process

consists merely of an immersion of the lamp in a bath of

September 7, 1895

the solution, withdrawing immediately, and drying upon ex-

posure to the air, producing a brilliant and durable trans-

parency. The cost is about one cent per lamp more than
clear lamps, and it is claimed that lamps thus treated will

last the full life of the lamp, retaining their brilliancy per-

manently. They will not fade. The coloring will keep in-

definitely, provided it is kept in ihe bottle well corked.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.
C45 042. Hysteresis Compensator. Bruno Abdank-Aba-

'kanowicz, St. Maur, France. Application filed March

I7» 1S93.

The invention illustrated comprises a method of correcting

or neutralizing the effect of hysteresis in electro-magnetic ap-

paratus, which consists in employing in such apparatus a mam
and an auxiliary magnetic circuit and neutralizing the effect

of the residual magnetism of the first circuit by that of the

second.

545.069. Electric Annunciator. George J. Galbraith,

Boston, Mass. Application filed April 27, 1895.

A solenoid annunciator drop composed of a proper support is

employed, together with a solenoid, a sliding armature core for

the solenoid, a swinging multi-armed drop-plate adapted to be

alternately retained and released by the sliding armature, and

a swiDging lever adapted to both limit the movement of the

sliding armature and to alternately retain and release the drop-

plate, according to the movements of the sliding armature.

545.070. Underground Electric Railway. David F. Gra-

ham, Springfield, O., and William P. Allen, Chicago,

III. Application filed June 21, 1S94.

A. conductor is supported in a conduit, and a device adapted
to make direct contact with it consists essentially of a main sup-

porting plate, metallic shoes or plates insulated from the sup-

porting plate, bearing supports in contact with the plates or

shoes, and contacting springs, each supported in slotted open-

ings in the bearing supports and curved outwardly at the

center.

545,073. Trolley. Julius L. Hanson, Omaha, Neb. Ap-
plication filed June 4, 1895.

The chief features of the invention are a suitable base plate

and post, a hub revolubly held upon the post, the hub being

provided with an extending arm and ears, a trolley pole

movably secured to the ears, an adjustable sleeve upon the ex-

tending arm, and adjustable sleeves upon the trolley pole, an
extending bar movably secured to the arm sleeve, a bar

movably secured to the pole sleeve, a spring bar movably
secured to the arm sleeve, continuing in a ring and termi-

nating in a stem, the stem being movably secured to the bar

extending from the pole sleeve, a spring bar movably secured

to the pole sleeve, and continuing in a ring and ending in a
stem, the stem being movably secured to the bar extending
from the bracket sleeve.

545,091. Electric Gas Lighting Apparatus. James W.
Palmer, Nashua, N. H. Application filed January 9,

1S95.

NO. 545,042.

The first claim is for the combination of a pas burner pillar,

provided with a fixed insulating electrode, an oscillating gas
cock, and a plate thereto afiixed, and a three-arm vibrating

piece, one arm loosely pivoted to the plate, another arm carry-

ing the wiping electrode, and the third arm connected with an
actuating rod or wire.

545,111. Means for Synchronizing Electric Motors. Elihu

Thomson and Edwin W. Rice, Jr., Swampscott, Mass.
Application filed March S, 1893.

This arrangement of a power system includes a continuous
current generator, a circuit extended therefrom, a plurality of

motors having field coils and armatures with continuous cur-

rent windings, adapted to receive the generated current, and
multiphase connections taken from the windings, in combina-
tion with a circuit controller, whereby the speed of both arma-
tures may be varied simultaneously and independent of the

multiphase apparatus.

545,149. Electro-magnetic Tool. Charles F. Carpenter,

Louisville, Ky. Application filed August 20, 1S94.

In an electro-magnetic tool the combination is claimed of a
fixed electro-magnet, having its extension on the outer side of

the motor coil, a solenoid or motor coil, and electro-magnet
with axial hammer rod, having a reciprocating motion therein,

and counter-balancing or equipoising springs.

545,151. Insulated Support for Trolley Lines. Frank X.
Cicott, New York, N. Y., and Warren J. Belcher and
Frederic C. Billings, Hartford, Conn. Application

filed April 22, 1S95.

An insulator stud is adapted to support a trolley line

carrier; a bell-shaped protector is adapted to encircle the stud,

having a p rtion of its outer surface beveled; a yoke is provided
with means for connection with a guy wire, and adapted to fit

said beveled surface, and be clamped thereon ; means for clamp-
ing the yoke on the protector, and means for clamping the

protector on the insulator stud.

545,158. Electric Railway. John C. Henry, Westfield,

N. J. Application filed April 30, 1S95.

A three-wire system of electrical distribution is employed, in

which there is the combination with the main leads and the
neutral conductor, of two self-regulating dynamos of prede-
termined but unlike electromotive force.

545,187. Trolley Line Clamp. Warren J. Belcher, Hart-
ford, Conn. Application filed April 11, 1S95.

Claim I : In a clamp of the class specified, the combination
with an upper and a lower clamping metnber, the upper clamp-
ing member comprising a receiving sleeve and a clamping jaw,
and having an opening intermediate of the lower end of said
sleeve and the jaw, and the lower clamping member comprising
a clamping jaw, adapted to extend around the clamping jaw of
the upper member, and having a longitudinally divided sleeve,

the adjoining edges thereof meeting within the opening of the

Issued Ai(gttst 27, iSqj.

upper member, and having the sleeve thereof projecting into

the receiving sleeve when the members are assembled, and
means for expanding said divided sleeve within the receiving

sleeve, and holding said members assembled.

545,191. Telephone Holder and Cut-out. Arthur F.

Boardman, Somerville, Mass. Application filed Janu-
ary 2, 1S94.

This is a telephone switch, in which there are a receiver, a

clamp therefor, comprising a trough and a spring, adapted to

grasp and hold the receiver, telephone and call circuits, a
spindle operated by inserting the receiver into and withdraw-
ing it from the tlamp to open or close the circuits.

545,204. Conduit Electric Railway. Charles H. Johnson,
San Jose, Cal. Application filed February 23, 1S94.

NO. 545,111.

A trolley for conduit systems, comprising the divided pipe,

having its sections insulated from each other, Ihe outer section

having a squared outer end, the box-shaped insulating cover-

ing surrounding the squared end, and the trolley wheel carrier

having a socket clamped upon the insulating covering.

545,20S. Underground Electric Railway. EmmaE. Moore,
Chicago, III. Application filed November 16, 1S94.

An underground electric railway conduit section is described.

It is U-shaped In cross-section and provided with separate con-

duits located in the two vertical side walls of the section, and
each having its upper portion contracted and provided with a
slot for the passage of a trolley pole.

545,253. Combined Telephone Receiver Support and
Switch. George F. Shaver, Yonkers, N. Y. Ap-
plication filed December 6, 1894.

The second claim reads: The combination oF a T-shaped
circuit-changing switch curved up at its outer end, circuit

terminals, pivot, spring, post and ring.

545,282. Means for Indicating Coincidence of Phase of

Two Alternating or Polyphase Current Machines.

Johannes H. F. Gorges, Berlin, Germany. Applica-

tion filed April 4, 1S94.

Two alternating or multiphase current machines are each
provided with a similarly located auxiliary coil. There are also

a potential indicator, a switch, by means of which the current
generated in each coil may be separately caused to pass
through the potential indicator, a current indii ator and a
switch, by means of which the currents from the two coils may
be caused to pass in opposite directions through the current in-

dicator.

545,291. Fare Register. Stephen C. Houghton, San
Francisco, Cal. Application filed September lO, 1894.

In this register are employed a magnet and armature, a lever

connected to the armature, a gong, a bell striker and a pivoted

lock, having projections and a weight, the lock being cont-olled

by the armature lever.

545,296. Electric Conduit. Charles J. Kintner, New
York, N. Y. Application filed March 16, 1893.

NO. 545. H9-

Means are provided for forcing air through the conduits, and
additional means are located near electrical translating de^nces

for regulating the flow of air at points near the translating de-

vices, whereby improved insulation is effected in the conduits.

545.327. Electric Target. Milton T. Weston, Kenton,

O. Application filed December S, 1S94.

The target has a movable bull's-eye, and the circuit-closer is

actuated from the bull's-eye. having two contact points. Other
features aie an electric circuit, Including an alarm, the circuit

closer and one contact point, a second electric circuit, including

an electro-magnet, the circuit closer and the other contact point,

a hanger supported by the magnet, and means for short-circuit-

ing the circuit closer,

545.328. Process of and Apparatus for Refining Metals

Electrolytically. William H. Wiggin, Worcester,

Mass. Application filed May 22, 1S94.

In an apparatus for refining copper and like metals by elec-

trolysis provision is made for a tank for the electrolyte, and a

movable yoke to support plates of the impure metal vertically

therein, combined with an actuating shaft, and insulated con-

nections between it and the yoke, whereby the latter is moved
to constantly agitate the plates in vertical planes in the electro-

lyte.

545,347. Commutator or Collector Brush. Charles L.
Cofiin, Detroit, Mich. Application filed February 5,

1S95.

The device consists of a strip of sheet metal, comprising a
solid non-perforated portion and a perforated portion, having a
continuous edge.

545,357. Electric Signaling Device. Webster Gillette,

New York, N. Y. Application filed July 5, 1894.

A main circuit and batterj-, a transmitter battery, and a local
battery and circuit, combined with an alarm in the local circuit,
a receiver, a transmitter, a contact-maker for switching the
main circuit out of action and the local circuit into action, and
contact-makers for switching the transmitter battery and the
receiver and transmitter into the majn circuit.

5^Ss35S- Trolley Controller for Electric Railways. Leoni-
das W. P. Gray and Philip G. Doescher, New Orleans,
La. Application filed May 23, 1895.

A trolley controller for an electric car is claimed, consisting
of a rope connected to the end of the car and to the trolley pole,
and an independent rope traversing the top of the car from end
to end, and carried over pulleys at the ends, the rope being de-
tachablj- connected at one end to the rope on the trolley pole at
the rear end of the car and carried through the latter longi-
tudinally, its forward end being secured in reach of the grip-
man at the forward end of the car.

545o59- Electric Arc Lamp. Haydn T. Harrison, Lon-
don, Eng. Application filed November 19, 1S92.

Included in this invention are a frame, having telescopic side
bars, a lower rross-bar carrying a carbon holder, pulleys, cords
passing over the pulleys and connected with the carbon holders,
a magnet core, and a friction bloik carried by the core be-
tween, and adapted to engage the pulleys.

545)369. Clutch Operating Device. William H. Morgan,
Alliance, O. Application filed December 6, 1894.

The combination with an electric motor, a driven shaft, and
gearing between the armature shaft and the driven shaft, of a
clutch on the driven shaft, an armature to be acted upon by the
field magnet of the mot r, and connections between the clutch
and armature are described.

545,390. Secondary Battery. Illius A. Timmis, London,
Eng. Application filed February 28, 1895.

-N'o. 545,282.

An element for these secondary batteries consists of a thin
sheet of metal corrugated in parallel uninterrupted continuous
lines, and folded or plaited in continuous lines intersecting the
corrugations.

545,393. Guard and Guide for Electric Trolleys. John R.
Trisler, Westwood, O. Application filed June i,

1895.

A guide piece for electrical trolleys is adapted to receive the
wire or its equivalent between its upright sides, and pivotally
supported In front of the trolley and in a position to be normally
below the upper part of the latter, from which position it is

adapted to rise.

545,402. Telephone and Return Call System. Thomas
R. Brimner, Baltimore, Md. Application filed August
16, 1S94.

Combined in this system are two batteries, t^vo automatic
electric call-bells, a circuit connecting the batteries In opposing
polarity normally through the call-bells, and two pole-reversing
devices, one at each call-bell, each arranged in the circuit and
capable of making two different connections, one a vibrator
stroke and the other a single stroke, between a call-bell and the
circuit.

545.404. Electrically Operated Mine Car. Henry B.
Dierdorff, Columbus, O. Application filed December
24, 1889.

In a mine car the combination is claimed with the main frame,
having the side bars, driving wheels and the axles therefor
mounted on the side bars of the plate mounted on the side bars,
and having ^otor-supporting standards, a shaft journaled in

bearings on the plate, a motor mounted on the standards, gear-
ing connecting the motor and the shaft, and power connections
between the shaft and the axles.

545.405. System of Electrical Distribution. Thomas A.
Edison, Llewellyn Park, N. J.

A system of electrical distribution Is claimed, including a
source of electricity of high tension, a circuit extending there-
from, tenslon-redui ing converters in series across the circuit,

translation circuits supplied by the converters, and a conductor
extending from between the converters to the source of supply.

545,416. Telephone. George F. Shaver, Yonkers, N. Y.
Application filed June 8, 1895.

This telephone transmitter consists of electrodes, having
faces which are divergent throughout a portion thereof, metal-
lic strips attached to their faces at their most widely separated
points, the strips being connected to the line wires, with loose
carbon filling the space between the faces of the electrodes.
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Electrical Decorations at Boston.
Noteworthy among the features which distinguished the

26th triennial conclave of the grand encampment of tlie

Knights Templar of the United States held in Boston was

the brilUancy and beauty of the electrical decorations.

The town had been accused of being "electrically mad'' be-

fore, but nothing like the conclave display was ever seen in

New England in the way of electrical illuminations.

The illustration shows the lamp decorations of the Ma-
sonic Temple, which were brilliant in the extreme. This

structure is of granite, and is located on Tremont street, at

the corner of lioylston. The
basis of the illumina-ion was

amamn^oih Templar crosi=,

S5 feet square, and 70 feet

across the outer edge of eai h

arm. This covered ntarly

the entire face of the Tre-

mont stie^t side of ihe tem-

ple, and it was outlined in a

double row of red and white

lighis, aliernaiing, in all 513.

In the upper division of the

cross was the passion cross

and crown o*" the order.

This was 15 feet square, and

its outlines were developed

by means of 124. red and

white lights. The space in

the center of the big Tern

-

par cross was occupied by a

Salem cross, 15 by 10 feet>

and in outlining this 125

yellow and purple lights were

used. The emblem of the

consistory, the double lr:an-

gle, was shown in the right

wing of the Templar cross.

This consisted of SS red and

frosted lamps and, like ihe

other designs, alternated in

colors. In the left wing t^e

Royal Arch chapter was-

represented by a keystone

10 feet square. Us outline

was in red and white, while

within the double circle, m
the center, also similarly

outlined, were the emble-

matic letters of the degree,

*'H. T. W. S. S. T. K. S."

This design consisted of 136

lamps. The jquare, con

-

pa.'S and letter G of the blue

lodge were shown in the

jower wing. This was 10

feet square and outlined in

16S blue and white lamps.

On the top edge of the build-

ing appeared the words "Fi-

delity, Fraternity, Charily."

These letters were four feet

high and 29 inches wide, and

it required 964 lamps lo

malce them.

On September 7th the

magnificent temple, so lately

trical effects. Above the ninth story was the bliie lodge
design, the square, compass and G. This was 10 feet square

and contained 40c lights, the letter was in *rcd and the

square and compass in white. Around the clock*were S5

red and white lights. Above the seventh floor appeared
the Templar cross. This design, iS feet square, was out-

lined by three rows of white lights, while within the border

were massed rtd lights, in all 1,902. This was one of the

finest attempts at massing color shown in the city. Above
the fifth floor appeared the word "Welcome" with letlers

three feet high, containing 350 red and white lamps, each

and Ht-rald, had iheir buildings decorated with electric

designs. The Globe building had the design oi the blue
lodge, the square, compass and letter G, on the front.

At the headquarters of many ol the state delegations elec-

tric lights were used in the way of decorations.

ELECTRICAL DECORATIONS AT BOSTON.—VIEW OF MASONIC 'i'E.Mfl.E UURIKG CONXI AVE OF KNIGHTS TEMPI AR.

the scene of exceptional brill'ancy and display, was badly

damaged by fire. The loss is estimated at not less than

$100,000. An incendiary origin is .'•uspected.

Probably the most elaborale display by any business firm

was made by Houghton & Uutton. The building is lo-

cated on the corner of Tremont and Beacon streets. On
the Beacon street side of the building on the roof edge was

the word "Fraternity;" over the clock "Fidelity;" on the

Tremont street side "Charity." The letters were four feet

high and in alternate colors of rtd and white. About 1,400

lights were used in this design. On ihe curve of the build-

ing, on the corner, were shown some particularly fine elec-

Telephones in Drugstores.
The Chicago Retail Dng^ists' association is again agi-

-tated over the question of telephone service. There are two
views on the advisability of furnishing free telephone serv-
ice in drug stnns. One faction thinks that the- druggists

are imposed upon by the

public, and that every dru^

-^tore teleph' ne accessible to

the-use uf ( u s dcrs should

hs an autimiiic I ng-dist-

ancenstrument, .'othat each

u><r would b; compelled to

]iay a minimum charge of

10 cents before he coijld

secure a connection through

the exchange. Those holding

this view th"nk that the

druggists sh( uld share in tlie

profit of outside telephonic

conversations held in their

stores, and that all the in-

struments should be of this

character. The association

has appointed a committee

to further the jiroposed

change, and the scheme is

explained as foil )ws in a

recently is-iued circular:

In consideration of the
juitness of allowing ihe pub-
lic to pay for its telephone
service, and in order to place
all holders of public tele-

uhones on a common basis,

the [telephone] company has
also agreed that upon the
adoption by our a-^sociation

ofthe proposed plan it will

at once inaugurate the policy
of requiring that all public
telephones shall be of the
automatic kind,

Subsci-ibers are to guaran-
tee $37.50 perquarter within
the flat-rate district. Toll
in exvjess of $37.50 and not
exceeding $50 per quarter is

to be retained by the com-
pany. T'oU in excess of

$50 per quarter is to be
divided ( qually between the

subicriber and the company.
In mileage d stricts propor-

ti inate amounts, determined
by di-itance, are to be guar-
anieid and divided as above
indicated.

In advocating this p'an

Thomas W. Wooten, pres-

ident ofthe association, said:

"The reason for the move
is that the free 'phone is

such an annoyance. Often

people are a great bother

and never say *Thank you'

when they finish using the

letter alternating in color. Above the second floci the

letters "K. T." were shown, with 300 lights in each letter.

The letters were outlined in white and filled with red. On
the Beacon street side of the building, between the sixth

and seventh floors and resting on the pillars was ihe Salem

cross. This design was 15 by 10 feet and contained 400

lights; the outline was in gold and the body puri le. Occu-

pying ihe same relative position on the Tremont street side

a pa:;^ion cross was displayed in which there were 400 lights-

lis color was solid red. In all it is estimated that 6,300

lights were u'ed in the display.

The big daily newspapers of the city, notably the Globe

'phone. We might put in automatic fixtures of our own,

but then the clerks would have access to the till, and

one customer after another would be allowed free use

until the evil would be as bad as before. The telephone

company made us a good offer, and I think it is best to ac-

cept it. We might collect a dime from each telephone cus-

tomer, but drug stores are so numerous that the teleplione

customers would soon go where they didn't have to pay,

* and with them would go trade. Tlie plan which the com-

mittee accepted after considering everything else was pro-

posed by Mr. Bogerman, a South Side druggist. The canvass

will be finished soon, and then the association will meet to
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take action on the matter. The regular meeting will be the

first Tuesday in October, but I think it will require a special

meeting."

On the other hand, the opponents of the proposed inno-

vation are satisfied with the present system, as they believe

it brings sufficient trade to pay. They are numerous, and

believe that the Druggists' association will not adopt the

plan. One of them said: -'The pronioters simply want all

the druggists to pay $200 a year for a long-distance 'phone.

But I don't thnk they will do it. The telephone is one of

the greatest advertisements the druggist has. Ifyou be-

gin to charge the trade will take a drop very quickly and

won't know what has struck it. I make at least $1 a day

and think I'm well paid. But it is doubtful if the auto-

matic pay would be as much as that. Customers who pay

for telephone will not be likely to buy anything else."

Physicians are generally opposed to the scheme, as they

are usually allowed the free use of drug store telephones.

Mercadier and Anizan's Combined Urban
and Long-distance Telephone.

Messrs. Mercadier and Anizan are the inventors of a com-

bination serving ihe double purpose oflong or short distance

telephone communication, at will. One portion of the ap-

. paratus they call the microphonic, adapted as represented in

Figs. I and 2. A switch shown iii the plan, Fig. 2, is readily

ffff, is carried round each carbon, so that when the but-

ton T is pulled and released alternately, a steel spring at R
assists in revolving the carbons, so as either to dust them

or change their contact points.

Fig. 4 shows the mechanism of the switch lever, which

is centered at A, and controlled when released by the coiled

spring i. The hard rubber insulation E carries a pin ^^',

which serves to open or short-circuit or bridge ;^ /"*. Near

the opposite extreme of the lever, g closes on either r^ or

?-"-, according to the position of the fork C. In the first

instance the line, which ends at k, is in connection with

the bell; in the second it is in connection with the second-

ary circuit.

The calling key is a push button of the ordlniry form,

shown at D, Fig. 4. F'ls a second button for reducing the

line resistance by cutting out the induction coil while receiv-

ing. •

The primary coil has 1.5 ohms resistance, the secondary

150 ohms. A bobbia //, of loo ohms, is connected in par-

allel with the carbons. This is the "microphonic

adapter," which smooths, while reducing the volume of

sound, and removes much of the cracking and frying at-

tendant on long-distance work, making the tones more

readily understood.

The calling arrangement is similar to all ordinary tele-

phone systems and needs no explanation.

b"ig. z. Plan of connections
of the adapter.

MERCADIER AND ANIZAN'S COMBINED

moved to accomplish the change, which consists in letting

in or short-circuiting the microphone M.

The parts of this apparatus are the contacts C and C,
the switch Z, resistance coil S, and the two terminals /' /^^

C^ is connected with one side of M.

The box hangs, as is usual, on the wall, and the micro-

phone may be used on short distance conversation, if desired.

By testing with and without the adapter it is claimed that

though in the first instance the intensity of the sound is di-

minished, the clear-cut tones of the voice are more in-

telligible, showing that a certain amount of current crosses

the shunt around the microphone, the resistance, of course,

being reduced in accordance with the law of derived circuits.

On long-distance work the shunt is thrown off.

Two models have been shown by the inventors, one with

double carbon prisms, A B^ pierced for the introduction of

eight: loose carbons, as at C Z>, as shown in Fig. 3. The
prisms A B are fixed upon the microphonic diaphragm as

shown at r, by the screw b, and they are designed to make

contact through x y %. The eight carbons are cylindrical

at the base and pyramidal at the upper extremity.

The lower end of each carbon is pierced with a conical

hole /, and rests upon a metallic pin e. Two metallic plates

P /-", insulated from each other, bear the pins c" *., etc.,

which will be alluded to further on.

In the upper part of Fig. 3 a cross-section shows the two

plates /*/', and the eight carbons, which it will be seen are

in two groups of four each in parallel; the two groups are in

series through A B. The carbons are inclined about 15°

to the perpendicular.

An ingenious method is provided for dusting the carbons,

which may occasionally accumulate fine particles that in-

terfere with perfect working, or for relieving any one of

them which may accidentally stick. A double silk thread.

Fig. 3. Sectional views of the iransmilter.

urbam and long-distance telephone.

The secondary circuit, as has been said, is modified ac-

cording to the posiiion of F, When the spring a is

separated from the contact c, the lever switch being in the

receiving position, the current entering at V follows the

route A', A, g, r'-, /', receiver on the left /^, j-, /^, receiver on

the right /^ S^, Z^.

The switch lever being in the position for receiving nor-

mally, when the spring n touches the contact c, the current

follows from Z^ to A', A,g, ;--, t\ left-hand receiver /'-, a, c,

f'\ right-hand receiver ^*, S^, D-.

Whatever the position of F the primary circuit is closed

by CM, p,
7'i, P, M, P\ z-\ p\ u, r^', g\ r\ ZM, battery,

with derivation across //, which is mounted on the carbons

of the microphone. The microphone is removable by un-

screwing 7.' 7j^. The wall and portable models do not vary

materially in anything but their form.

The receiver is peculiar, and is shown in Fig 5, where the

magnet A is fastened to the core of the bobbin B, which

latter has a resistance of 115 ohms. This bobbin is care-

fully insulated from the case, a hollow handle containing

the magnet. Surrounding this last (shown in section) is a

helical spring ^, with adjusting screw X'' for increasing or

decreasing the distance between the magnet and the dia-

phragm.

For permanently fixing the adjustment the two screws

V^ and J'^ serve as binding or set screws to each other.

The screw J"^ serves to hold the handle E in place.

The diaphragm has a diameter of i6 millimeters and a

thickness of o. iS millimeter. At m is shown the washer

ring; a hook ring for hanging up the receiver is not shown

in the cut.

The headquarters of the Order of Railway Telegraphers

have been removed to Peoria, III.

Telephone News from the Northwest.
[From the IMinneapolis correspondent of the Western Electrician.]

The Baraboo Telephone company of Baraboo, Wis., is an

applicant for a franchise. The capital is $3,600.

The Menasha, Wis., city council refused to grant a fran-

chise for telephones to an applicant, and then within a day or

two one of the aldermen announced that he had changed his

mind and on a motion to reconsider it was granted.

The National Telephone Construction company of Mil-

waukee is an applicant for a telephone franchise at Keno-

sha, Wis.

The telephone system at Rochester, Minn., is completed,

and the novelty of it not yet being worn off it is used

considerably for the amusement of the natives. The press

of Chatfield, Minn , suggests building a telephone line to ^
connect with Rochester.

William A. Cottrell of LeMars, Iowa, has been at Ver-

million, S. D. , in the interests of a telephone line to be built

from Centerville, Iowa, to Sioux City, and beyond that

point.

Both the Blue Earth Valley Telephone company of Win-

nebago City, Minn., and the Western Electric Telephone

company of Britt, Iowa, have been canvassing Elmore,

Minn., with a view to connecting that place with their sys-

tems.

Hon. Walter Butler has made final arrangements at Spring

Valley, Minn., to extend his telephone system to that place,

and says it will be done in 60 days. He thinks it will be

ex':ended to La Crosse this fall and connections made with

Preston, Minn.

The Iowa and Minnesota Telephone company has

extended its line from Decorah to Cresco, Iowa.

The Northwest Engineering company, which has put in a

telephone system at Ortonville, Minn., and Big Stone, S. O.,

is soliciting among business men of MiUbank, Revillo, Wil-

mot and Twin Brooks, S. D., to extend the line to those

places.

It is understood that the Northwestern Telephone Ex-

change is about to extend its line Irom St. Cloud, Minn., to

Little Falls. A right of way has been secured.

The proposed telephone exchange at Mitchell, S. D., has

not received sufficient encouragement. The company had

no trouble in getting all the business men of the place to take

telephone service, but they were not sufficient to maintain

an exchange, and householders were backward, so the pro-

ject is dropped for the present.

Davenport, Iowa, authorities propose to tax the 5,000 tel-

ephone and telegraph poles there 50 cents apiece per year.

The Mutual Telephone company, which secured a fran-

chise in Butte, Mont., several months ago, is soliciting sub-

scribers actively and will put in a system if enough can be

secured.

Maurice Auerbach of St. Paul, who is connected with the

Standard Telephone company, says he does not know when

the company will gel to operatin^in St. Paul. Some obsta-

cles have arisen which will temporarily delay matters, but

work will begin as soon as possible.

A telephone line from Litchfield or Willmar, Minn., to

Minneapolis is suggested.

The Western Electric Telephone company of Britt, la.,

is working in Preston and Lanesboro, Minn., for subscrib-

ers and proposes to go to LaCrosse, Wis., from Preston.

The Iowa Union Telephone company is putting in a new

exchange at Decorah, la.

The Phoenix National Telephone company of Des

Moines, la., has been incorporated with $1,000,000 capital

stock. The general nature of the business will be construct-

ing, owning, operating and managing telephone exchanges,

plants and instruments, and constructing, owning and

managing steam and electric railways, etc.

The automatic telephone system has been on trial at

Chariton, la., for a while, but the sweet- voiced hello girl

will be substituted, as the automatic system does not give

satisfaction.

The Wisconsin Telephone company was granted a fran-

chise last Saturday at Wausau, Wis. The ordinance could

not be published immediately, but this little formality did

not deter the telephone company, for it at once went to

work setting poles and stringing wires regardless of the

city's rights in the matter. Mayor McEachron notified the

company to stop, but no attention was paid to the order.

The police were therefore ordered to stop the work and the

construction superintendent was arrested for violating the

city ordinance by digging holes in the street. Then fol-

lowed a contest between the telephone men and the police.

The police started to cut down the poles, and to prevent

this, the telephone men climbed them to the top. They

came down again, however, when they saw the possibility

of a sudden drop. Later Superintendent Gallagher went to

the scene armed with a revolver and he was again arrested

and disarmed, and the city was on top. The next day the

telephone company secured a restraining order preventing

the city from destroying or interfering with the property,
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pending a hearing for an injunction. The company also

sues for $100 damages for interfering with the work of the

construction crew and destroying the properly the day be-

fore.

The new La Crosse Telephone company began operations

September ist. In its address to the public the company

offers to guarantee, indemnify and protect patrons against

all legal proceedings which are threatened.

The new Citizens' Telephone company of St. Joseph, Mo.,

is in troable. Its plant was attached by Henry T. Strong

to secure salary due him as secretary. A majority of the

stockholders have an application for a receiver pending

and will fight the execution.

A new telephone exchange will soon be opened at Madi-

son, Wis.

Lightning has cost the telephone company at Webster

City, la., over $250, six poles being torn to pieces and many

instruments burned out.

The Rocky Mountain Bell Telephone company has ab-

sorbed the Great Falls & Lewistown Telephone company.

The Sunset Telephone & Telegraph company is rebuild-

ing the telephone system in Seattle, Wash.

A complete telephone and electric bell system has been

put in at the branch prison at Marquette, Mich.

The Rocky Mountain Bell Telephone company is about

to rebuild the Butte, Mont., telephone system, replacing

the iron wire with copper. Butte is one of the hardest

places in the country for telephones, as the sulphur fi mes

from the smelters consume the iron wires completely in

three years.
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be held on October Ist (place and hour to be hereafter desig.
Dated) to consider the adrisabilily of continuing the effort
to have legislation enacted at Albany that will reduce pres-
ent telephone rates, so as to be about as outlined in the
amended Persons-Gerst telephone bill of last winter.

RcsoI-m/, That the secretary- notify said commercial or-
ganizations and request of them the favor of a reply, with
advice as to names of delegates.

In presenting the resolution Mr. Humphrey said he
thought the various commercial bodies should discuss the

subjects, so that Buffalo will be a unit in its voice.

Alderman E. Tovey believed that the new bill should

protect the small telephone users better than the old one did.

A concern using but 500 messages should not be charged as

much as one using from 2,000 to 5,000.

Justice Hill agreed with the speaker that the small user

is deserving of more consideration. The resolutions were
then passed.
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Another Victory for the Bell Interests.
[From the Boscn correspondent of the Western Electrician.]

The .American Bell Telephone company has recently

added another to its long list of victories in the courts

of this commonwealth, and a new phase in its litiga-

tion with the ^^'estern Union Telegraph company has re-

cently been developed. On the third of this month a decis-

ion was rendered in the United States Court of Appeals in

the case of the American Bell Telephone corftpany, appellant,

against the Western Union Telegraph company et al, com-

plainants, appellees in favor of the Bell people. This suit,

which was originally brought in the Circuit Court by the

^9 ^ ^(>^(^

Fig. 4. Plan of transmitter. Fig. 5 The receiver.

MEKCADIER AND ANIZAN'S COMBINED UKliAN AND LONG-DISTANCE TELEPHONE.

Agents of the Harrison Telephone company have been

looking over the field in Council Bluffs, la.

George Holmes, manager of the Pierre, S. D., telephone

exchange, died suddenly last Saturday.

Berliner Case to be Reviewed by the
United States Supreme Court.

On September 3d there was an interesting proceeding in

the United States Circuit Court of Appeals at Boston when

the Berliner case came up. Judges Colt, Putnam .and Nel-

son were present when J. J. Storrow, counsel for the appel-

lant, in the case of the American Bell Telephone company

against the United States, made a motion for a mandate

dismissing the blU brought by the United Slates, in accord-

ance with the decision of the court: on the appeal of the

Bell company. The court ordered';the mandate to issue,

whereupon Causten Browne, counsel for the government,

took an appeal in open court, and the appeal was allowed.

The appeal takes the case before the United States Su-

preme Court and has the effect of superseding the mandate,

leaving the case in statu quo to be heard anew by the court

at Washington.

Telephone Bill for New York.

The Buffalo and Black Rock business nren have shake

off their summer lethargy and began their sessions for the

winter. President Humphrey said that the telephone bill

for which the association fought so hard last winter, was ex-

pected to come up again this winter, as some of the best law-

yers in the state are now at work framing a bill which will

have all the features of the old, and which will give better

protection to the small telephone user. He then presented

the following resolution for consideration:

A't'soived, That the commercial organizations of this city

are hereby invited to send three delegates to a conference to

Western Union Telegraph companv, the Gold & Stock Tel-

egraph company and the American Speaking Telephone

company, and continued by the Western Union com-

pany, was for an accounting from the Bell company al-

leged to have been the right of the plaintiffs under certain

contracts made by them with. the Bell company. The con-

tracts gave the Bell company the right to use certain inven-

tions for the transmission of messages that were owned by

those companies, the Bell company agreeing to pay certain

royalties. The plaintiffs claimed there was a large sum due

them for royalties, and this the Bell company denied. After

the case was begun in court, both sides made a stipulation

refering the case to Hon. John Lowell as master forheaiing,

with instructions to report the facts ard his rulings on any

question of law arising in the case. The master heard the

arguments and made his decision, communicating it to the

counsel. Afterward he filed his report in the clerk's cfhce,

whereupon the Western Union company et al., the decis-

ion of the master being against them, moved the Circuit

Court to allow thtm to dismiss their bill without prejudice to

the bringing of another action for the same cause. That

court did allow them to have iheir bill dismissed without

prejudice, whereupon the Bell company took this appeal,

claiming that at that stage of the case the lower court had

not the right to dismiss the bill. The Court of Appeals

holds that this contention isright.

The Los Angeles Consolidated electric railway has been
sold for $1,500,000. The bondholders are the purchasers,

and Col. A. H. Payson, of the Pacific Rolling Millsof San
Francisco, bid in the property. E.\-Mayor Pond of San
Francisco states that it is likely that the bondholders will

sell the road and a new company be organized. If not sold

to other capital, the purchasers, who represent 2,900 out of

3,000 bondholders, will go ahead with the improvementsand
give Los Angeles a fine street railway system. In the event

of no further sale, there will likely be no change in the

management. It is said the road is worth $3,000,000.

The Berliner Patent.
To the Editor of the Western Electrician:
The opinions expressed by the present judges of the Su-

preme Court, who sat in the celebrated telephone cases at the
October term of court in 1S77, as reported in Vol. 126
U. S. Rep., is especially interesting at this time to the tele-
phone people of the United States. The Bell people pro-
claim that they are the sole owners of the right to use all
forms of transmitting speech by the variable pressure pro-
cess known at the present time. The patent under which
they claim this monopoly is now before the Supreme Court
as to whether the patent should not be considered void,
abridged or sustained.

Mr. Justice Bradley, with whom Justices Field and Har-
lan dissented, said: "Mr. Justice Field and Mr. Justice
Harlan [Justices Field and Harlan are now members of the
Supreme Court and may sit in the Berliner case now
before the court] and myself are not able to concur with the
other members of the court, sitting in these case';, in the
result which has been reached by them" (U. S. Rep.,
page 573)- It seems that a majority of the justices then
sitting, viz.. Chief Justice Waite, Justices Miller, Matthews
and Blatchford, decided that Bell discovered the art of trans-
mitting speech by the aid of electricity. Though others
had thought that they had discovered that art and had even
transmitted speech by the aid of electricity, yet none had,
prior to Bell, arrived at the true theory of such electrical
transmission of sound. Those prior to Bell explained the
theory as being made by a make-and-break circuit, while
Bell discovered the true theory, which he showed could be
done in two ways, viz., by increasing and decreasing the in-
tensity of the current and by increasing and decreasing the
resistance of the circuit in a "continuous" voltaic current.
Bell showed that the circuit must not be broken during the
transmission of speech, if such an expression may be used.

Bourseul, in 1854, said: "Suppose that a man speaks
near a movable di.sk, sufficiently flexible to lose none ot the
vibrationsof the voice, that this disk alternately makes and
breaks the connection with a battery." Philip Reis said in
a paper read before the Physikalischer Verein of Frank-
fort, Germany, in iS6o: "In this way each sound wave
causes a breaking and closing of the current;" and so did
all telephonists before Bell explained the theory as being
made by a make-and-break circuit.

Bell discovered the new and true theory and ^owed the
error of the old and erroneous theory. The majority of the
court decided that Bell's theory is an art and that Mr. Bell
discovered this art, and in discovering this new art he was
entitled, under the laws of the United States, to a patent.
Without entering upon the discussion of whether an art is a

theory and a theory is an art, or that "theory" and "art" are
synonomous terms, conveying the same idea, I will merely
say that a minority of said court, sitting in banc, dissented
in language clear and forcible, from which the following are
a few extracts:

"We [Field and Harlan] are satisfied from a very great
preponderance of evidence that Drawbaugh produced, and
exhibited in his shop, as early iS6g, an electrical instrument
by which he transmitted speech, so as to be distinctly heard
and understood, by means of a wire and the empldyment of
variable resistance to the electrical current. This variable
resistance was produced by causing the electrical current to
pass through pulverized charcoal, carbon and other sub-
stances, acted upon by the vibrations of the voice in speak-
ing. This was the whole invention so lar as the
principle of variable resistance is concerned" (U.S. Rep.,
page 574' second paragraph). "In regard to the instru'
ment in which the principle of variable resistance was used,
more than 70 witnesses were examined, who either testified

to having seen it and heard it, or established such facts and
circumstancesin relation to it as to put its existence and date
beyond question" (//W, fourth paragraph, first clause).
"As It would serve no useful purpose to repeat the testi-

mony of these witnesses, we shall refrain from doing so"
(//W, page 575, second paragraph). "We do not question
Mr. Bell's merits. He appreciated the importance of the
invention, and brought it before the public in such a manner
as to attract to it the attention of the scientific world" {Ihiit
third paragraph), " It is regarded as incredible that so <Treat
a chscovery should have been made by the plain mechanic
and not by the eminent scientist and inventor, yet the proof
amounts to demonstration, from the testimony of Mr. Bell
himself, and his assistant, Watson, that he never trans-
milted an intelligible word through an electrical instrument
nor produced any such instrument that would transmit ari
intelligible word, until after his patent had been issued-
whilst, for years before, Drawbaugh had talked through his*
so that words and sentences had again and again been dis-
tinctly heard. We do not wish to say a word deprecatory of
Mr. Bell. He was original, if not first. He preconceived
the principle on which the result must be obtained by that
forecast which is acquired from scientific knowledge, as Le-
verrier did the place of the unknown planet; but in this as
in the actual production of the thing, he was, according to
the great predonderance of the evidence, anticipated by a
man of far humbler pretensions" {Ibid, page 576, second
paragraph, fourth clause).

Thus we have the opinion of two justices who, if alive
will undoubtedly sit on the case now before that court en-
tilled the United States of America vs. the American Bell
Telephone company and Emil Berliner. It will be seen that
Justices Field and Harian were satisfied that Urawbaueh
produced and exhibited as early as 1S69 an electrical instru-
ment by which he transmitted speech, so as to be distinctly
heard and understood, by means of a wire and the employ-
ment of variable resistances to the electrical current; that
Drawbaugh employed a plate in combination with the elec-
trodes, so called; that Drawbaugh produced electrical undu-
lations similar in form to sound waves by causing sound
waves to vary the pressure between the electrodes in con-
stant contact (for since Eell has shown that the true theory
of the transmission of speech by aid of electricity could be
done in only a continuous voltaic current); that a continu-
ous voltaic current can exist only when the electrodes are in
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constant contact, consequently a cnnstanc contact ami a con-

tinuous voltaic current, so far as etTect is concerned, are one

an<l the same thing. Since Drawbaugli used a plate by

which he was enabled to produce untluiations similar in

form to sound waves by the agency of the voice, he there-

fore produced electrical undulation similar in form to sounc.

waves by causmg sound waves to vary the pressure between

the electrodes in constant contact. And since Drawbaugh

did this prior to Mr. Bell's discovery, and liell's discovery

was prior to Mr. Berliner's invention, therefore Drawbaugh

anticipated Berliner.

The ..luestion now arises, Will there be any new light

thrown upon this controversy sulficient to cause Justices

Field and Harlan to change their opnion ? All the justices

who decided in favor of Bell are now dead, so it would be

taken, upon the doctrine of chances, that the majorily of

the judTes will be against the legality of the Berliner patents.

. A. B. Strowgek.
Chii g;o, September 9, 1895.

Ruling Of Patent Coi-nmissioner in Im-
portant Telephone Controversy.

An important decision by the patent commissioner has

been made public which will have considerable interest for

telephone men. It is the result of a review oTthe Scribner-

Kellogg controversy over the multiple switchboard patent,

and the commissioner reaffirms his finding of March 2d,

when he a vard^d priority of invention to Scribner. The

commissioner summarizes the points raised in the con-

troversy as follows:

(i) Where it appears that Scribner produced a sketch

and described the invention to others on September 9, 1SS7,

his care, u here any line having an annunciator upon his

section of the board may be connected upon call with any
other line coming in at that station, wherever its annunci-

ator may be, and similarly of other sections of the switch-

board; but in such exchanges a test is necessary which will

show to the operator whether the line called for by the sub-

scriber, if its annunciator is not upon his section of the

baard, is busy, for obvious'y it may have been connected
with another line at another section of the board.

A patent for a test system for multiple switchboards was
granted to Kellogg November iS, 1SS4, No. 308,315. Us
essential apparatus was a spring jack on each board for each

line, a pair of contacts for each jack, open so long as no
connection was made at that jack, but closed by the inser-

tion of a connecting plug into the jack, a test battery, and
a test instrument—for example, a bell for each board, a test

contact for each jack, all the test contacts o( each line b-ing
permanently electrically connec ed, and a plug or other de-

vice for making the test. Its operation was as follows: The
insertion of a connecting plug into a socket for making the

connection of any two lines for conversation besides making
such connection also closes a pair of contacts at that jack,

which connect one side of the test battery at each board

with the test contacts of that line at each board. An op-

erator at another board in testing this line applies his test

plug'to the test contact, thereby connecting the other side

of his test liattery to this contact. This completes the cir-

cuit and the bell responds. Thu^ the test circuits forming
no part of the talking circuit are normally open at

two points, one of which is closed at the jack when a con-

necting plug is inseried, the other when the test plug

touches the test contact. The test was not a lest of the

talking lines, but of the local test circuit only, and this was
automatically connected for the test by the same changes that

connected two talking circuits together for use by subscribers.

An early patent was granted to Scribner, No. 305,021,

ELECTRICAL ILLUMINATION OF EARL'S COURT, LONDON.

made and tried a model in April, iSSS, and applied for a

patent on June 19, 1SS8, and that Kellogg was not engaged
upon the invention until December i, 1SS7, but applied

for a patent March 3, iSSS, and it is accordmgly held that

ScnbDer was the first inventor.

(2) Where it appears that Scribner was the first to con-

ceive the invention, but he lorebore to apply for a patent
during the progress of his experiments and until he had
perfected his invention and tested its value and sought and
devised means of overcoming objections, and it is accordingly
held that he was using reasonable diHgence in adapting and
perfecting the invention from the date of conception to the

date of filing his application.

The application of Charles E. Scribner was filed June 19,

18SS, No. 277,557; that of Milo G. Kellogg, filed March 3,

18SS, No. 266,081. Following is the decision:

This is a rehearing of the commissioner's decision
rendered March 2, 1895, awarding priority of invention to

Scribner on the followmg issue:

The combination, with .several telephone lines connected wilh
multiple switchboards, each beinij provided with an individual an-
nnnciaLor, of a coil of a different converter included in each line be-
tween the switch nf the line of the last board and its individual an-
nunciator, the different converters beini: energized by pulsatory or
undulatoryciirrents sent through the circuit of their primaries and
means for autoniatif ally opening the portion of the circuit of the line
which includes the converter when a connection is made therewith at
any of the switchboards.

In small telephone exchanges all the lines may be con-
nected to a single switchboard, where the operator can tell

at a glance whether aline that is wanted is busy. No test

is required. Where, however, the number of subscribers'
lines is large, the calls sent in cannot all be answered at a
single board.

Hence a number of separate boards, each with an operator, is

provided, and e ich line of the exchange is connected to a switch on
each board, but part of the lines are assigned lo have their calls
answered at one board and part at another's.

Annunciators for all the lines to be answered by one
operator are placed upon the section of the board under

on September 9, 1SS4, for a test system, the essential features

of which were a spring jack for each line on each board, a
test contact on each jack, all test contacts for each line be-

ing permanently electrically connected, a test plug and a test

instrument— for example, a telephone^-for each board. In
circuit with each test plug was the test instrument, and there
might be a battery, though this is not essential. The jacks
were so connected that the insertion of a plug into any one
of them connected all the test contacts of that line to the

line wire. When an operator at another section of the board
applied his test-plug to the test contact of such a line, he
heard a click inhis telephone, because the current from his

battery found circuit through the test plug and coi.tact to

line and to ground at the subscriber's station. In case no
test battery were used, an induced current or earth current
usually jtrcsent on grounded lines found circuit through the
operator's telephone to ground. The test was a click for

busy lines and silence for free lines, the click being made
'

when the test plug touched the test contact and another
click when the test plug was brought away.

Another patent was granted to Scribner, No. 330,061.
November 10, 1SS5, for a multiple switchboard and the
means of testing for free and busy lines, in which the cir-

cuits were so arranged that any two lines might be connected
together upon any one of the boards without including in

their circuit the resistance of the contact points of the

switches.

Inhis earlier patent, just described, the contact points of

the switches were included in the circuit of every two lines

when connected togetlier, except those connected at the
first board. The essential features of the improvement in

his last mentioned patent, now to be described, were a spring
jack on each board for each line, a test contact for each
jack, all those for each line being permanently electrically

connected with one another and with the line, a pair of con-
tacts for each jack, normally closed, but opened by the in-

sertion of a connecting plug into any jack, the pairs of con-
tacts being connected in series with the test circuit. In one
form there was provided an induction coil having its sec-

ondary in the test circuit and its primary in a local circuit

containing a battery and circuit-breaker. There was also

provided a test plug and test instrument—as, for example, a
telephone. The test circuit was so connected that it was
normally open at one point only—that between the test plug
and the test contact. When an operator made the test, he
heard a buzz in the telephone it the line was free, since the

induced current from the induction coil found circuit

through the spring jacks and telephone to ground. If, how-
ever, the lines were in use, the test circuit was broken at

that jack where the connecting plug was inserted and he
heard no sound. An alternative means for producing a

sound, a mere click instead of the buzz on free lines, is also

described, but may be neglected for the purposes of the

present discussion.

The things to be noted are that Scribner had in 1885, and
earlier, the means of producing a characteristic noise upon
telephone lines that were free and had subscribers' lines so

connected on a multiple switchboard that this characteristic

sound was the test for free lines and silence for busy lines.

It is also to be noted that Scribner produced this character-

istic noise Ijy a converter whose secondary was in a eircuit

common to several lines joined together after passing

through their individual annunciators.

Scribner calls the invention of this interference an im-

provement upon that of his patent No. 330,061, of Novem-
ber 10, 18S5, and between the two the chief difference is

that this i^sue calls for a coil of a different converter in-

cluded in each line between the switch of the line on the

last board and its individual annunciator, whereas his patent

of November 10, 18S5, describes a common circuit for -sev-

eral lines, made by bringing several lines together after they

have passed through their respective annunciators, leading

tliem thence in one circuit through the secondary to ground.
The separate coil of a different converter of the same is upon
the other side of the mdividual annunciator as a consequence
of the use of separate coils for each subscriber's line. How-
ever, the lines when free are affected by induced currents

originating in a converter, and when a connection is made
at any spring jack between two lines that part of the line

forming the test circuit which extends from the contact
points through the annuncia.tor, through the converter, and
to ground is cut oft' automatically by the insertion of the

connecting plug.

Another patent to Scribner for a test circuit for multiple

switchboard?. No. 427,120, was granted May 6, 1890, upon
an application filed December 27, 1S86. Its essential

apparatus was a spring jack on each board for each line, a

test-contact for each jack, a pair of normally-closed con-
tacts for each jack, those of each line being connected in

series, a continuously-operative circuit breaker for each
line, aground test-circuit, including a telephone, battery
and test-phig. The apparatus is illustrated and described

as applied in a mixed exchange, mcluding metallic circuits

and grounded circuits. The continuously operated circuit-

breaker is normally in circuit with the line and the pairs of

normally-clcsed contacts in the spring-jack; but as there is

no battery in the circuit the line is not affected. When the

free line is tested, circuit is made from ground through
the test instrument, battery, test-plug, test-contact, circuit-

breaker and the closed contacts of each jack in series to

ground. The operator hears the characteristic noise of the

circuit-breaker, the line being free. When a plug is in-

serted in a jack, thus making connection between two sub-

scribers' lines, the contacts of that particular jack are

thereby opened, and this cuts off that part of the test circuit

containing the circuii-bieaker, anil there is silence on
testing.

Another patent was grante<l to Scribner upon the same
date, No. 427,121, for a multiple-switchboard testing

apparatus, upon an application filed December 27, 1S86,
the essential apparatus for which was the same as that in

Patent No. 427.120, just described, except that a buzzer
was substituted for the continuously operated circuit-

breaker, and the operation is the same, except that the
buzzer operates only when a test is made on a free line. It

is set in vibration by the test battery when the test-circuit is

complete and causes a characteristic noise in the telephone
when the line tested is free, and the test is silence for busy
lines.

After the applications for the last two patents had been
pending in the office for more than eight months there was
on September 9, 1887, a telephone conference inthe city of
New York, at which Scribner, E. J. Hall, Jr., of New
York, W. W. Jacques of Boston, W. D. Sargent of
Brooklyn, J. P. Davis of New York, W. R. Patterson of
Chicago and Angus S. Hibbard ot Morristown, N. J.,
were present. Stenographic notes were taken, and that
portion claimed to concern the present invention, was,
under objection, inserted in this record. The objection.
however, was not insisted upon in argument and it was ad-
mitted by counsel for Kellogg that the stenographer's notes
are a true statement of what occurred at the meeting.
Scribner produced a sketch and described to the con-
ference a test system the essential features of which were
spring-jacks upon each board for each subscriber's line, a
pair of contacts for each jack, through which the circuit

was conducted, an annunciator beyond the last board, a
mechanically- operated circuit-breaker beyond the annunci-
ator, through which the circuit was conducted back to the
frame of each spring-jack and to ground. There was a
test-plug, telephone and battery in a test-circuit to

ground. The insertion of connecting plugs at any two
spring jacks on different lines not only connected the two
subscribers' fines together, but automatically cut off the '

vibrator from both the lines connected.
The recital of Scribner's patents and applications then

pending is useful in order to know Scribner's mental equip-
ment at the time at which he claims to have disclosed the
invention of this issue to Patterson and others. All such
matters wtere accessible also to Kellogg, except the con-
tents of Scribner's pending applications; but they have not
the same bearing upon Kellogg's case, because it is shown
that Kellogg was not engaged upon the special problem in

controversy until December i, 1SS7.

It is claimed by Scribner that th'is conference system was
the precursor of the improvement embodied in the issue.

It is claimed by Kellogg that this is not so; that the issue
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is exceedingly narrow and consists precisely in the coil of a
different converter included in each line between the s\vitch

of the line on the last board and its individual annunciator,

the different converters being energized by pulsatory or

undnlatory currents sent through the circuit of their prima-

ries: that the circuit breaker is essentially different from the

converter as an element in the Issue; that the circuit-breaker

system was recognized by Scribnerasdifferentfrom theissue
in that he had applications for the circuit -breaker system
pending in the office, upon which he subsequently took out
patents—the last two hereinbefore described—and that after

this conference of September 9, iSS", he worked out the

system now under consideration and applied separately for a
patent for it on June 19, iSSS.

In conducting this improvement to successful reality it

must be borne in mind that there was sought a better means
of producing a characteristic noise as the test for busy Hnes
than any shown in the patents hereinbefore described, or in

Scribnei's applications then on file, and that the difficulty

met with was from the induced currents on busy lines aris-

ing from the pulsating current on free lines. This difficulty

would not present itself in telephone systems consisting
wholly of metallic circuits, where the induction on each
limb would neutraHze that of its companion. Scribner tried

in turn producing the conditions of a pulsatory current on
each free line, yet leaving the line free from current except
at the moment of the test. To avoid the vast multitude of
circuit-breakers he had tried the converter with a number of
subscribers' lines connected together before they reached the
converter. He had tried the buzzer on each line so arranged
as to be at rest except at the moment of the test and to be
excited to action by the battery in the operator's test-circuit.

As before stated, he had every element in mind in combina
tions analogous to that of this issue, if not identical with it,

including the converter, broadly speaking, as a substitute
for the circuit-breaker and including the converter upon lines

so connected that one converter would answer for several
lines, and he had such combinations constructively reduced
to practice in his patents or in his allowable applications be-
fore Kellogg had taken up this particular problem.
Taking up the subordinate points of controversy for

decision, it is thought that while the circuit-breaker and the
converter were not strictly mechanical equivalents in the re-

lations prescribed by this issue the circuit-breaker system
was the precursor of the system described in this issue m the
sense that to work over it was not to abandon the improve-
ment of this issue nor to suspend work upon it. It is

thought, toO; that Scribner described the mechanism of the
test system in issue to Patterson as early as September,
1SS7, on their way home fiom the telephone convention in

Pittsburg. It is objected to this conversation between
Sjribner and Patterson that it does not disclose the inven-
tion; that it is so general that it might apply equally well to
the circuit-breaker system of the conference of September
9, 1SS7, or to considerable variations from that in issue,

and it must be confessed that the first testimony of Scribner
leaves that matter vague, and that the direct examination of
Patterson is not sufficiently full; but Patterson was cross-
examined with ability and skill, and states that he did not
give all the conversation upon this point between Scribner
and himself, and remembers that a part of that conversation
was with reference to the extra cost of an induction-coil for
each line, and that there was discussion as to how many
primary circuits could be connected together. There the
examiner dropped the subject. ' But Scribner was further
questioned at page 1 1 upon the subject of his disclosure to
Patterson and tnore fully recounts what was said.

Since Patterson and Scribner were both skilled elec-

tricians, the conversation appears to be full enough for

Patterson's comprehension of the improvement and to en-
able him to identify that which was disclosed as the same as
that of this issue, and he does identify it as the same. It is

not a subject about which Scribner and Patterson could be
honestly mistaken. They knew whether the conversation
on the way home from Pittsburg in September, 1SS7, con-
cerned the improvement of this issue, or the circuit-breaker

system, or some other. Since the conversation developed
in the record is sufficiently explicit to identify the invention
and is as explicit as opposing counsel at the time desired, it

must be found that the conversation took place at the time
testified to. Nor is the fact of importance, if it be so, that

the conference system was the circuit-breaker system for

which Scribner had applications- then on file in the Patent
Office. Whether he sought to patent that system—the cir-

cuit-breaker system—or not, it might in either case equally
well be that he treated it as a stepping-stone to reach the
full invention of this issue.

Angus Hibbard. also an electrician, who was present at

the conference of September 9, 1S87, considered that the
substitution of the converter with the separate coil for each
one of several subscribers' lines was different in detail, but
not in principle, from what Scribner had developed in earlier

conversations with him; and both Hibbard and Haskins con-
sider, and considered at the day and time of the event, that

Scribner was the originator of the idea of employing a cor.-

verter with separate secondary coils for each of several sub-
scribers' lines, located as called for by this issue, and that

the partial test and the model soon afterward constructed
were the embodiment of Scribner's idea.

The telegraphic communication between Scribner, in

Chicago, and E. M. Barton on December 14, 1SS7, while
not af^rmative proof of any conception of Scribner prior to

that time, is yet wholly consistent with such prior conception
and induces a belief in its probability. In the evolution of
this invention in Scribner's mind the characteristic noise
was at one time to be produced by a vibrator always in mo-
tion with current sent over the line only at the time of the

lest, at another bv a vibrator or a converter in action only
at the time of the test, at another by a vibrator always in

action, with a current always over the free lines, and in each
case the vibrator or circuit-breaker was cut off by connec-
tion with any two lines for conversation, no matter at what
board the connection was made. If these are not the em-
bodiment of the gist of the invention, they are the legiti-

mate antecedents of Jt and show progre.=s toward the com-
plete invention, as well as recognition of defects that go far

to leave it impracticable.

As thought out by Scribner in September, 1887, it was
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applicable to metallic circuits. His connection with tele-
phone exchanges, then consisting in this country almost
wholly of grounded lines, in his estimation required him to
provide against objectionable induction developed in such
lines. It IS unnecessary to recount his experiments, which
convinced him that without the perfection of details the im-
provement would be practically useless, because the whole
system would be, as he expresses it,

* 'on a buzz." It is
enough that he anticipated this difficulty and that in view of
It his further tests were temporarily suspended. The dif-
ficulty was met and perhaps overcome by him by the em-
ployment of a generator which should transmit inaudible
pulsations to all of the Imes through the converters and by
employing a vibrator in connection with the operator's test-
circuit which should render the pulsations audible to the
switchboard operator that would be inaudible to sub-
scribers. Scribner worked out the details, tested the in-
vention, and perhaps overcame the difficultv arising from
induced current on grounded lines, although this is not
certain, nor is it necessary to decide that point. Under his
direction a model was made and tried in the latter part of
.\pril, iSSS. His application for a patent followed in due
course on June 19, iSSS.
On December 3, 18S7, Kellogg, in Chicago, having con-

ceived this invention, disclosed it to Elanchard. This dis-
closure has been much criticised by counsel for Scribner; but
in the absence of cross-examination of Blanchard sufficient
to disclose his want of comprehension of the invention it

ought to be found, and is found, from the fact that Blancli-
ard made drawings from notes and directions given by
Kellogg, and from the fact that Blanchard testifies that he
understood the invention at the time, and in the absence of
any answer from him tending to show that this was untrue,
that the disclosure to Blanchard is proved and is suflicient.

It is thought, also, that the invention as formulated by
Kellogg is not impractical, as Scribner's counsel contends,
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able rules of evidence require it. Rights are not ordinarily
shown to be abandoned except by proof of acts indicating- it

upon which opposing rights are built up. Had Scribner
used this language to Kellogg it might justify Kellog- in
assuming and acting upon the assumption that the field of
invention was open to him for all that Scribner had done.
Under the circumstances of this case, and with other lan-
guage in the same conversation directing further tests to hi
made, I cannot find in the mere words "I gave it up"
ground for holding that Scribner left the field.

The decision of the examiners-in-chief in awarding prior-
ity to Scribner is affirmed.

Electrical Illumination of Earl's Court,
London.

Doubtless many will be reminded by the accompanying
illustrations of the night scenes at the World's Fair, but a

closer examination will reveal the fact that while there is a

suggestion of the. familiar scenes in these views there is an
absence of the grandeur of the picture presented by the

Court of Honor at Jackson Park. The cuts are reproduc-

tions of photographs showing the electrical illumination of

Earl's Court. London, and as comparatively few English-

men saw the great exhibition at Chicago, it is not to be
wondered that they make much of their own miniature dis-

play. According to the London Electrical Review, it is

conceded chat the most brilliant spectacle in London at the

present moment is to be found at Earl's Court. At night-

fall many thousand lamps are being utilized to render still

more attractive s:>m 3 ot the most charmingly wrought su'--

roundings that have ever graced an exhibition. The light-
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although it appears to be ina form inapplicable to grounded
lines.

Upon the whole record it is found that Scribner was the

first to conceive this invention; that he forebore to apply for

a patent during the progress of his experiments and until he
had perfected his invention and tested its value to the fullest

extent possible, except in a complete telephone exchange;
that he patiently elaborated ""it in its working details and
sought for and devised subsidiary means Of: overcoming the

induction in grounded lines, and thus that Scribner was us-

ing reasonable dilligence in adapting and peffecting his in-

vention from the date of his conception to the date of filing

his application,

It is claimed by Kellogg that when, on the 14th day of
December, 1SS7, Scribner, in Chicago, was informed by
telegram from New York by E. M. Barton, the president of

his company, that Angus .S. Plibbard had a new test for the

Cortlandt street exchange, then building, which Haskins,
the electrical engineer of the Western Electric company,
had e.xamined, and which turned out to be in substance the

same as Scribner's September conception, and when Scrib-

ner replied that he was afraid it would not work, that he
had made a diagram of t!ie same thing and had given it up
because the constant buz/ of not-busy lines would induce a

buz; on busy lines and would make them test busy and the

whole system would be on a buzz and it would be impossi-

ble to kept it off from busy lines, Scribner thereby aban-
doned his earlier concep ion and so much of this invention

as had been conceived of by him at that time. Nevertheless

he directed that a tes. be, made, and suggested that it should

be tried on pretty long cables. The test resulted in verifying

Scribnei's anticipations of its deficiencies, hereinbefore dis-

cussed, and yet proved the general merit of the invention

and that it might be further developed into a successful

thing. It wouldj^eem to be a harsh construction to put

upon this language of Scribner's to the chief officer of his

own company to hold it as conclusively showing an aban-

donment of his invention as thus far developed, and such

construction should not be put upon it unless the inexor-

OF earl's court, lo.ndon.

ing of Queen's Court, depicted in the illustration, is a most
creditable achievement, but perhaps the most striking

feature is the extraordinary care that has been taken in

making the electric light fittings and wiring as substantial

as possible. There are no ugly casings and still uglier

metal pipes to mar either wall or building, the wires being

in most cases hidden. The facade of the Queen's Court is

in pure white, loggias connecting it with the Ducal Palace.

It will be seen from the illustrations that the eaves and cor-

ners of the buildings and the loggias have been picked out

with electric lamps, and when the whole of the lights are

on, the scene is a most brilliant one. There are about 2,000
incandescent lamps in the Queen's Court, exclusive of a
few arc lamps that are also used. The incandescent lamps
are placed two in series, the mains which feed them ht\n<^
laid underground. In front of the Ducal Palace is the elec-
trically illuminated fountain. The illumination of the foun-
tain is done from beneath the basin, the space here being
utilized both for the searchlights and transformers for the
incandescent lamp circuits. The beam of light from the
searchlights is usually reflected upward to the water spray.
However, the electrical effects have to be seen to be ap-
preciated. The lighting of the theater, which, by the way,
is said to be the largest in the world, is exceptionally in-

teresting. The stage lighting is controlled from a platform
high up among the clouds. A complete set of choking
coils have been fixed up here for the purpose of lowering the
lights on the stage battens. By a suitable arrangement of
machinery designed by Mr. Fricker and Mr, Money, the
whole of the choking coils can be operated at once, thus
lowering the whole of the lights, or the choking coils can
be operated singly, thus lowering the lights on one batten.

Ou the lake, which is in the middle of the ground, there
are electric launches which are quite in keeping with the
surroundings; these are lighted by small incandescent
lamps.
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A\ appeal has been granted by the United States Circuit

Court of Appeals in the Berliner case, and the United Stales

Supreme Court will review the proceedings. Until a de-

cisioD has been handed down by that court the question is

open. In the meantime it is expected that the Bell com-

pany will continue to "defend its righis."

As a practical exponent of the art of resuscitating per-

sons supposed to have been killed by electric shocks, George

A. Redman of Rochester, N. Y., is making an enviable

record. His old Brush station under the lower falls of the

Genesee river is coming to be of historic interest on ac-

count of the late experiences in this Hne.

When the New York state association of street railway

companies meets at Albany on next Tuesday it will in all

probability take some action to head off the adverse legis-

lation proposed by the last Legislature. Several bills will

come up at the next session of the Legislature that will

seriously affect the street railway interests of the state.

Some of these are no doubt simply blackmailing schemes,

but there are others that will be pushed vigorously, and

they should be looked into carefully.
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tion. On this account the decision of Patent Commissioner

Seymour on the Scribner-Kellogg controversy,, which is

presented on another page, is of special importance at this

time. Tlie Bell company is eager and. anxious to take ad-

vantage of every point that will strengthen its position, as

is evident from the vigorous manner in which it presFtd the

claims of Scribner in this case. The decision of the patent

commissioner in aflirming the findings of the examiner after

carefully reviewing the case and taking into consideration

all the arguments presented, sustains the wisdom of the

policy adopted by the Bell interests. It. is evident that the

Bell company proposes to be in position to fight, even though

the Berliner litigation terminates in an adverse decision.

I\ many places local telephone companies have made the

mistake of disregarding public opinion, constructing lines

without permission from the municipal or village govern-

ment and resorting to similar practices that cannot fail to

provoke resentment. As a result these corporations are

watched closely by the public and favors are dii-pensed with

reluctance, owing to public prejudice against these corpora-

tions. A casein point is furnished by a Wisconsin town which

last week granted a franchise to a telephone company. How-
ever, the necessary preliminaries for the protection of the

city had not been complied with when the company com-

menced the construction of its pole line. This action very

naturally aroused the ire of the local officials and they re-

sented the company's presumption. Arrests of employes,

destruction of property and legal proceedmgs followed and

now the company is in disfavor. It is really amazing when
one calmly considers the stupidity of telephone managers in

thus provoking hostility at the very beginning. How can

they expect friendly offices or encouragement when thtydis-

regard every right w:hich the people possess and fly in the

face of public opinion?

Two C0N\'ENTi0NS will be held in Canada this year that

will attract the attention of the electrical fraterniiy of the

United States. The first, that of the Canadian Electrical

association, will be opened at Ottawa next Tuesday, and it

gives promise of being an interesting meeting. The organ-

ization includes among its members representatives of every

department of the electrical industries of the Dominion,

and it has done much to improve the condition of affairs by

providing a means of intercourse, encouraging exchange of

ideas and discussions of practical subjects and the solution of

perplexing problems that affect different branches. It has

fostered a good feeling among the representatives of the

several interests, with the result that- there is less friction

between them than prevails on this side. For that reason,

it for no other, we should watch our Canadian friends and

emulate their example. We trust that the Ottawa conven-

tion will be as interesting^and valuable^-as former meetings

of the organization.

The other convention will be held at Montreal on Octo-

ber 15th, and it is a foregone conclusion that it will be an

enjoyable affair. The meetings of the American Street

Railway association are always well attended, and under the

circumstances this year's event may be expected to hold out

special inducements. Those who have partaken of Canadian

hospitality, as dispensed at Montreal, will make an effort

to return to those pleasant scenes and renew the acquaint-

ances they formed on former occasions.

Pending the outcome of the Berliner litigation telephone

men will watch with interest the movements of the Bell

company and its allies in their efforts' to fortify their posi-

The general impression that the failure of the Milwau-

kee Street Railway company to make money was the fault

of the management and the manipulation of the securities

of the company for the benefit of a few of the stockholders,

seems to be confirmed by the announcement of Henry C.

Payne, one of the receivers of the company, that within 60

days the receivership of the company will be abolished.

For the first time in the history of the corporation the state-

ment is officially made that the company is making money.

In his statement the receiver says: ''During the last three

months the increase in the business of the, road has been

something enormous, especially on the lines to the public

parks. This increase I attribute to the general improve-

ment in business conditions and to the improvement and

attractions at the public parks. During the receivership we

have expended $So,ooo in improving and extending the road.

Notwithstanding this outlay the road is in good financial

condition and is making money." Further evidence that

the road's financial policy has been at least ill-advised is

presented in the announcement that the bonded indebted-

ness of the road, which amounts to $i2,f)S5,ooo, of which

there is outstanding $ri,6Si,ooo, under the plan of re-

organization will be scaled down about one-third, or to

about $8,000,000. It is claimed that the road can be made

to pay a fair dividend on this amount. At the time the

road was placed in the hands of receivers one of the prin-
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cipal causes assigned for the necessity of the move was the

hostility of the Common Council to the interests of the street

railway company. The attitude of the council, no doubt,

hampered the management, but did not produce the condi-

tion of affairs which made the receivership necessary. Bad

management, or worse, as has been charged, was the chief

cause of the company's embarrassment.

As LONG as there is a telephone company in Chicago and

a druggists' organ'zition to fight it, there is bound to be

tiouble. So far as the public is aware the chief object of the

Chicago Retail Druggists' association has been to fight the

telephone company, and no one will question the ability and

willingness of the organization to maintain a vigorous and

protracted struggle against the *'giant monopoly."' As a

rule the public looks on and enjoys the scrimmage as much

as the contestants. Generally speaking, too, the public is

strictly impartial, giving moral support to the druggists and

financial backing to the company, and as this arrangement

is highly satisfactory to all parties concerned the war goes

on right merrily: During the many years in which the asso-

ciation and the company have been engaged in this struggle,

it has been difficult at times formembers of the organization

to clearly define the principles for which they were fighting,

the grievance they complained of or the improvements they

demanded, but they have fought on valiantly and at the

present outlook they promise to continue to fight to the end

of time. At the present time the druggists are experiencing

a little trouble on account of the failure of some of their

members to comprehend the situation and their natural in-

clination to oppose everything which the telephone company

favors. Just now the question that is uppermost in the

minds of the druggists is the proposition that the company

put in automatic telephones which will require the person

who desires the service . to . pay for it in advance.

Many of the members say this is a device of the enemy

and that their old antagonist has gotten some unsophisti-

cated members to father the scheme. The proposition will

be submitted to the association and passed upon by that

body after the usual number of speeches have been made and

resolutions adopted. It is not expected that it will be dis-

posed of for some time; meanwhile the company is busy flP-

ing the orders of individual druggists for what thiy are

pleased to term the new-fangled machines.

As ANNOt;NCED in the last issue of this journal, the ruling

of Judge Tuley on the ownership of street railway tracks,

the rights of respective companies to the use rails laid m
public highways, and the power of the company laying the

rails to exact rental for the use of them by other corpora-

tions, will be tested by an action for damages instituted by

the Chicago General Railway company against the John
Spry Lumber company. The complainant asks for $1,000

damages for the use of its tracks during the last three years

by the defendant company. The plea of trespass is entered

and 25 cents'per load fol' 4,000 loads of lumber which ob-

structed the tracks at different times is asked as a fair com-

pensation. The argument of the street railway company is

based upon the recent decision of Judge Tuley and upon a

section of the city code providing for a penally of $5 for ob-

structing the progress of street cars "by placing, driving

stopping or causing to be driven at a slow pace or stopped

any vehicle or any obstacle in, upon, across, along or near

said tracks in the way of any car, if there shall be an op-

portunity to turn off, after being notified by the ringing of

the car bell." In the decision alluded to Judge Tuley says

that "the railroad company has obtained not only a binding

contract with ihe city under the decisions of our Supreme

Court, but an easement in the street, and has a property

right in the rails so laid and the uses thereof, of which it

cannot be deprived except upon just compensation as ascer-

tained (and paid) as provided by law." The judge proceeds

to emphasize the statement that the railway company has a

property right and interest in the rai's, of which it cannot be

deprived without just compensation, etc.; and then he adds :

"It is unnecessary to (xactly define the extent of this

property right, as, if it exists at all, it is entitled to pro-

tection as private property, which cannot betaken for public

use without compensation." Furthermore, the judge lays

dowm this rule, which will be generally accepted: "Corpo-

rations stand before the law on the same footing as natural

persons, and are entitled to the same protection of their

property in every respect, no less and no more. Property

belonging to a corporation is as much 'private property' as

if the same belonged to a natural person.
'

' It will be borne

in mind that the opinion from which these quotations are

made was given in a case in which an adverse decision was

made upon the claim of the General company to operate

cars on the tracks of the Chicago City Railway company.

The complainant, while assuming in this case that Judge
Tuley's ruling is good law, is anxious to have the decision

reversed. The case is attracting attention everywhere.
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New Chicago Office of the Postal Tele-
graph Company.

About October 15th the Postal Telegraph-cable company

expects to remove its Chicago headquarters to the fine new

building of the Chicago Stock Exchange, at Washington

and La Salle streets. At present th^ main recei\-ing office

is in the Western Union building, at Clark and Jackson

streets, while the executive and operating departments are in

the adjaceijt Imperial building, on Clark street. The quar-

ters in the latter building are totally inadequate, and the

company is equipping an entirely new plant in the Stock

Exchange building in consequence. The office in the

Western Union building will be retained, but the main re-

ceiving office will be at the corner of Washington and La

Salle streets. This change marks a curious transposition

in the Chicago offices of the two great telegraph companies.

For many years the Western Union company was established

in the old building on the site of the present Stock Ex-

change. About two years ago it purchased the building at

Clark and Jackson streets, in which its rival had a long

lease of the principal store, and moved its plant to that loca-

tion. Now the Postal company is 3.bout to leave this local-

ity for the precise site so many years occupied by the West-

ern Union.

The machinery plant of the new equipment will be lo-

cated in the basement, and the motor-dynamos will be sup-

plied with current from the machines furnishing current for

lighting the building. The receivmg office will be on the

ground floor, in the corner of the building. The entire

thirteenth floor will be occupied by the executive offices and

the operators' quarters. Here will be the offices of Mr.

Parker, the general supermtendent; Mr. Nally, assistant

general superintendent; Mr. Baker, superintendent of con-

struction, and Mr. Butterfield, assistant electrical engineer.

The operating room will contain sittings for 2S0 operatois,

.

each equipped for typewriting machines. In addition there

will be a general office, book-keepers' office, file room, a

club and reading room for the operator.^, with lunch room

attached, a wardrobe room, with wire lockers, and toilet

rooms for men and women. Everything will be entirely

new, and the fitimgs will be modern and handsome. The

establishment will represent the latest advances in the art

of commercial telegraphy. The building is peculiarly well

adapted for the purpose, hiving, for one thing, an elevator

vent running from the basement to the top, which could not

have been better placed for containing the cables if designed

for that purpose. All accessories of pneumatic tubes and

automatic speaking-tube apparatus will be provided to con-

nect the various offices and rooms.

Complete Absence of Smoke.
"The attention that is being given nowadays to down-

draught fumaces and smoke consuming devices reminds me

of a little incident in connection with the Detroit meeting of

the American Society of Mechanical Engineers," said a

well known steam engineer recently. "I was induced by a

friend who was interested in one of these furnaces to visit a

plant in company with several delegates to the convention,

.with the understanding that we were to be shown the very

latest type of down-draught furnace in practical opera-

tion. We had quite a long trip ahead of us, and as the day

was a scorcher it required considerable work on the part of

our guide to persuade us to undertake the trip that day.

Finally we consented and when we were nearing the point

where our guide proclaimed this wonderful furnace was in

operation, he said: 'Now, you will see my stack up there"

{pointing as he spoke to a new chimney). 'They have got a

flag on top of it, and you see, although they are burning the

poorest kind of Illinois coal, the flag is not even dirty.

If a — furnace were not used in that station the smoke

would roll out 'and fill the atmosphere and soil your Hnen.

As it is, everything is perfectly clean.' By this ume the

party had reached the entrance to the station and our guide

said to us: 'Come along, gentlemen; come right in now

and examine the workings for yourself.' We entered the

plant and found that we were 'in the wrong pew.' They

had a brand new stack, with a man in it lining it up, and

there was not a boiler within a mile of it."

Look Alive, Neighbor!
We feel constrained to advise our worthy contemporary,

the Western Electrician, that, in its zeal for the protec-

tion of the Chicago public against the machinationsand mon-

strous outrages of Ciiy Electrician Barrett, it has missed one

of the most important pieces of electrical news we have had

during the dog days. We refer, of course, to the announce-

ment of plans for the improvement of Chicago's water sup-

ply, by the addition of auxiliary pumping stations to be

worked by electric motors.

Brother Kveidler will be after his ycung men with a sharp

stick unless they are more alert.

—

ElectricalJoiinml,

i)on'l worry, gentlemen; don't worry. Or, at least, let

not,your fears take that direction; for in due time it will

appear that no part of the Barrett record has been

'missed."

Canadian Electrical Association.

The fifth convention of the Canadian Electrical associa-

tion will be hied at Ottawa on September 17th, iSth and

19th. The secretary announces that nothing has been left

undone to make this the most interesting and enjoyable

meeting ever held by the association. Ottawa, as the capi-

tal cityofthe Dominion, will itself well repay a visit, and,

in addition, the most complete arrangements have been

made by the local committee for the entertainment of visi-

tors to this convention. Favorable railway and hotel ar-

rangements have been secured for members and ladies ac-

comp-^nying them, so as to insure as far as possible a large

attendance. The headquarters of the association will be the

Russell House.

At 1 1 o'clock next Tuesday morning there will be the for-

mal opening of the conventionin the railway committee

room of the House of Parliament, when the mayor will

read an address of welcome. At the conclusion of the ad-

dress members and ladies will be shown through the Sen-

ate, the House of Commons and Parliamentary Library.

The first business meeting will be held at 2.30 o'clock at

the Board of Trade Tuesday afternoon. After the presi-

dent's address there will be reports of officers. The meet-

ings will continue on Wednesday and Thursday, and the

following papers will be presented and discussed: "Some
Notes on the Consolidation of Two Systems of Electric

Supply," by A. A. Dion, Ottawa; "The Telegraph in Can-

ada," by Charles P. Dwight, Toronto; "Suggested Forms

for Electric Light Accounting," by D. R. Street, Ottawa;

'From the Coal Pile to the Meter," by James Milne, To-

ronto; "Some Modern Alternating Current Apparatus/' by

H. T. Hartman, Peterborough; "NonTnterference Diplex

Relay, and a Percentage Method for Circuit Measure-

ments," by D. H. Keeley, Ottawa.

A paper has been promised by J. J. Wright, Toronto,

but the subject has not yet been announced.

The following special social leatures have been arranged.

September 17th, S p. m.—Members and ladies will be con-

veyed by special electric cars to view the Chaudiere Falls,

the lumber mills, and electric powerhouses. This is a sight

which for novelty and interest can scarcely be duplicated
outside of Ottawa.
September i8th, S p. m.—Banquet to members and la-

dies at the Russell House.
September 19th.— Immediately after the adjournment

electric cars will be provided to carry members and ladies

over the Street Railway company's lines out to Rocklifle

park and return.

It is anticipated that arrangements will be consummated
for members and ladies to run the water slides on a raft of

square timber.

His Excellency Lord Aberdeen has placed his electric

launch a't the disposal of members andlsdies.

two 60 kilowatt rotary transformers transform the alternat-

ing current into continuous current at 500 volts, and feed

the overhead line. The general installation was designed by
H. F. Parshall, of the General Electric company of the

United States, and technical adviser to the British Thomson-
Houston company.

Litigation of the Third-rail Patent.

The Siemens & Halske company of America has com-

menced an action against the Metropolitan Elevated Electric

Railroad company of Chicago, for an injunction restraining it

from using the third-rail system. The Siemens patent un-

der which this action has been begun was granted August

II, 1SS5 (No. 324,176), and covers "an improvement in an

electric railway," and an assignment of the patent was made

August 5, 1891, to Siemens & Halske of Berlin, and May
22, iSg4, by the Utter to the Siemens & Halske company of

America. The patent is attached to the bill, which states

that notice was given Pre-^ident R. E. Jenkins of the Metro-

politan " L" that the patent was being infringed, but that,

notwithstanding, he authorized its use. A provisional in-

junction and an accounting are asked.

President Wright of the Siemens & Halske company of

America is reported to have said:

" The Metropolitan 'L' had ample notice it was infringing

the patent. It may be asked why did we not bring suit

against the General Electric company when it operated the

Intramural road at Jackson Park. The answer is simple;

the road was run at a world's fair under the direct supervi-

sion of the government, and it was agreed should be dis-

mantled in a certain time."

Three-phase Railway Plant in Ireland.

There is at present under construction an electric railway

installation of much interest at Dublin, which is being put

in by the British Thomson Houston company. This line

extends from the city of Dublin through Pembroke and

Blackrock to Dalkey, the total length being approximately

8 '4 miles. Owr'ng to the fact that the position of the

power house had, for various reasons, to be fixed near the

beginning of the line, and in order to decrease the cost of

feeders and return circuit, it was decided, says the London

Electrical Review, to feed the line near the station directly

by continuous current, and to establish two sub-stations,

one 3 i'2 miles and the other eight miles from the power house,

to which three-phase alternating current, at a pressure of

3,000 volts, should be transmitted. In each sub-station

Electric Power in Factories and Mills.'

By F. B. Crocker, V. M. Benedikt and A. F. ORiMS-

IlEE.

introduction.

The application of electric power distribution to the
operation of factories and mills, including the driving of the
various machines ar.d other apparatus, is the latest and one
of the most important problems toward which attention is

now being directed, the quesiion being one of extreme
prominence both from an economical as well as from an en-
gineering standpoint.

In comparing two or more different systems of power
distribution, the fundamental basis of comparison is gener-
ally that of dollars and cents. This is certainly correct, as
far as it goes, but unless a very decided difference be found
between the costs of running under the various sy.stems. it

may be found that other factors enter—factors which cannot
be estimated in dollars and cents, na'mely, questions of de-
sirability and convenience. Without considering any tests

whatever, there are several exceedingly advantageous points
in the use of motors in factories which are almost self-evi-

dent, such as: (i) Clear and unobstructed passagesand
headroom, the latter facilitating the use of traveling cranes.

(2J Ease of shifting the tools from place to place, pos-
sibly necessitating the placing of a starting box and the put-
ting up of a little txtra wire, as compared with the incon-
venience and trouble of setting up and adjusting a line of
shafting, hangers, belts, etc. (3) The economy due to
the ability to run a single tool without necessarily starting
the whole factory, or at least a complete section. {4)
The running expense is entirely stopped when the tool ]s

shut down. (5) The absence of the dr"p of oil from
overhead shafting. (6) The tools may be placed at anv
desired points, almost regardless of the distance. (7)

It is not necessary to arrange the tools parallel as in the me-
chanical system. (S) A wider range of speed is possi-

ble. (9) Less damage caused by a fuse blowing than
by a belt slipping off in case of accident or excessive
load.

Considerations like these have great weiglit in deciding a
question such as that under discussion, and there -is no
doubt whatever that in most cases they rise to such promi-
nence that they warrant a complete change from the old sys-

tem to the new, even tliough there is no gain in economy
or increased output. In most cases, however, it has been
conclusively shown that considerable saving and increase in

production is obtained, one test showing a very consider-

able percentage of increase in the output. The partial, if

not the complete, displacement of the old method by the
ne-v is only a question of time, and it was the appreciation

of this fact that induced the authors to undertake the deter-

mination of the power actually required to run the various

tools ai d machines as used in ordinary practice.

HISTORICAL NOTES.

The subject i^ a comparatively new one, not dating back
further than about 1890; hence the history of the subject is

necessarily short. About five years ago motors were in

operation in the works of the Thomson-Houston company
at Lynn, the Crocker-Wheeler company and the C & C
company. Shortly afterward the great German works of

the Siemens & Halske company and the Aligemeine Elek-
tricitatsGeselishift began using mptors to operate sections

of their factories. From that time to the present the use
of motors has extended rapidly, until now they have been
adopted in many factories all over this country, and to a
less extent abroad.

PRACTICAL TESTS.

In the tests which follow, the power required to drive

the tools was obtained by placing an ammeter in the cir-

cuit of the motors running the various machines and
groups of machines, and taking readings every few seconds,

the frequency of the readings depending upon the nature of

the tool and the work it was doing. The potential was
practically constant at no volts, not varying more than
I or 2 per cent. The first tests were made at the fac-

tory of the Crocker- Wheeler -Electric company at Ampere.
N.J.,and the machines tested and the results obtained
were as follows:

1. Large Boring Mac/iine.—This machine was driven by
a iJ/2 horse power motor, speed 1,200 revolutions per min-
ute, mounted directly on the frame of the tool, the reduc-

tion in speed being obtained by the use of gearing. During
this test, which lasted three hours, the machine was used for

turning down a commutator for a 100 horse power dynamo.
The average current drawn was S 3 amperes, representing
i.23horse power at 110 volts. Before the run was finished,

the speed of the tool was increased by changing the com-
bination of gears, and during this time the power required

" was 1-43 l^orse power. When the machine was started from
rest, the rush of current was considerable, the average being

17.75 amperes, representing 2.6 horse power. It will be
seen that this motor is well suited to the machine, the aver-

age load beingvery close to the rated power of the motor.

2. Drill Press.—A drill press was run bya one horse

power motor, speed 545 revolutions per minute, mounted on
a shelf at top of press and belted down to countershaft at

bottom and thence up again to main shaft of machine, thus

securing a reduction of the speed. This machine was bor-

ing the faces of the cast steel pole pieces of a 10 horse power
motor, two cutting tools being used. The test lasted four

hours and 40 minutes, and during this time the pole pieces

for three motors were bored. The first run covered one
hour and 10 minutes and the average current was 2.92 am-

1 Read at the twelfth general meeting of the American Insiitute

of Electrical Engineers, Niagara Fal]s, A. X-, Juneafi, 1S95.
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peres, representing .43 hoise power. It required 15 min-

utes to replace the completed pole piece by another one.

This second piece required two hours and 32 minutes to tin-

isii and the average amperes was 2. 82 or .41 horse power.

This time it required 17 minutes to replace the piece and

ihen the machine ran on]y 23 minutes until cksmg time.

The current for this short run was 2-Si. amperes, represent-

ing. 41 horse power. The total length of time the machine

was running was four hours and five minule.s. Therefore

power was supplied to the motor S6 per cent, of the time of

die test.

3. /Jr/7/ F/vss.—This machine was similar to the one pre-

ceding, but the work was different; namely, drilling half

inch holes in cast-iron bearings. The average current was

2. 86 amperes, which represents .42 horse power.

4. /?/77/ Frc-ss.—This tool was the same as the other two

and the work consisted in boring the inside of cast-iron bear-

ings. The average in this case was i.g amperes, or .28 horse

power. It will be noticed that in the case of these three

machines a motor of J4 horse power would be of ample

size to do the work.

5. Punch Press.—This was a small punch run by a one

horse power motor mounted on the base of the machine and

belted to its heavy flywheel. The speed of the motor was

700 revolutions per minute. This tool was punching slots

in sheet-iron disks for a 10 horse power armature, there be-

ing 28 slots in each disk. The motor was turned off every

lime a disk was replaced, but itdid not come to a dead stop,

as the inertia of the flywheel was so great. Readings were

taken every five seconds and the time of turning on and off

the current was noted. The test lasted 57 minutes, during

which time the current was turned on for 35 minutes and

45 seconds, or 62. 7 per cent, of the time. The average cur-

rent was 4.S6 amperes, equivalent to .71 horsepower. The
rush of current at starting varied from 7 to 15 amperes, de-

pendmg upon the haste of the workman in turning on the

starting box,

6. Gang Drill.—Th's tool was driven by a one horse

power motor, 1,000 revolutions per minute, mounted with

vertical shaft in frame of the machine and belted directly to

the three drill spindles. I'he material drilled was cast-iron

and the sizes of the holes were one-quarter inch and three-

eighth inch. The average of the readings taken was 4.75
amperes or .7 horse power. When the drills were run-

ining free the motor took 3.5 amperes. Thus the power
fequired to overcome fiiction was 74 per cent, of the power
Jiised while drilling.

7. Group of two m-achincs, one lathe and one milling

snachine.—This group was driven by a three horse power
motor, belted to a short line shaft, from which belts ran to

the countershafts above the two machines. The average

current was 10.04 amperes, the power being 1.4S horse

power. In this test special attention was paid as to which
miachine happened to be running free, cutting, etc., witli the

results given in the following table:

Class of Machines and Work. Amperes. H. P.

Milling machine running free— lalhe at rest

Lathe machine running free—miller at rest.
5.67

736
10.

10.33
14-42

178

.836
10S5
1-47

2.28
2.61

Milling machine cutting—lalhe run free.

Lathe cutting

—

milling tool running free. ..

Cutting rate in reased on the lathe

S. Group of Six Machines^ Consisting of One Milling
Maehine {Small), Two Lathes {10 or J2 Inch Szaing), One
•Grindstone, One Drill Press and One Small Punch Press.—
The last named tool was not run at all du ring the test and the

grindstone ran continuously. This group was run by a one
horse power motor, belted to the usuarceiling line shaft.

The average current re<|uired to drive these machines was
5. 86 amperes, representing .86 horse power. Thus this mo-
tor ran at about its most economical load.

9. Group of Seven Machines, One Planer {Small), One
•Grindstone, Foitr Lathes, One Hand-turning Lathe.—

A

three horse powermotor wasused to drive this group, being
'belted to aline shaft, the same as the previous groups. The
current was 13.36 amperes, or 1.97 horse power. When the
entire group was in use 2.65 horse power was required.

10. Group of Seven Lathes and One Grindstone Driven
•iy a Three Horse Power iSIotor.—The average current was

9 92 amperes and the power required was therefore 1.46
horse power. The power used by the motor when different

mumbers of lathes were running is shown by the following
table:

Number of r.athes Running. Amperes. H. P.

One
Two
Three

7 76
9 .6

10.60
12-23 I 8

I'hus, in a group like this, it only takes 63 per cent, more
jpQwer to drive four lathes than it does to run one, the reason
foeing the fact that it probably takes about one horsepower
to drive the counter-shafts.

ir. Group of Two A/achines, a Large Punch Press and
'^ Large Planer.—The motor for running this group was
gjlaced on the floor and drove a short line shaft on the ceil-

nng by the usual form of belt. The rated capacity of this

OTiotor was "]% horse power, and its speed was 1,3,0 revolu-
tions per minute. The punch press did not run during
Che test. With the planer idle and the motor driving the
•shafting and belting alone, the current was 15.5 amperes,
nvhich represents 2.3 horse power. While the planer was at
^vork the motor required 33. i amperes or 4.S7 horse power.
As the loss from friction in the shafting is nearly constant
tender the variation of load, the power required to overcome
irhis friction was 47 per cent, of the total power used. When
the bed of the planer reversed from its slow cutting stroke
-in t:he comparatively raj^id return stroke, the current in-

creased to 52 amperes, showing an expenditure of 7.6 horse
Ifower for ? few seconds. This tool was planing the frame

of ago kilowatt multipolar dynamo, the material being cast-

iron.

12. This group was a very large one, consisting of 20
machines—eight lathes, four milling machines, three planers

and shapers, two grindstones, one vertical shdft grinding

machine and three small tools. The motor in this case was
rated at 10 horse power at 750 revolutions per minute. A
Thomson recording wattmeter was placed in the circuit of

this motor for one afternoon. At the end of this time the

wattmeter showed a total of 17,854 watt-hours used, and as

the time was five hours, the average po\^'e^ was 3,571 watts,

or 4. 78 horse power. The average number of machines
running was 13, most of the lathes being in use the greater

part of the time. An ammeter was inserted in the circuit

of the motor for a few minutes and it was noted that the

work was very steady, the current not varying more than
three or four amperes at any time.

13. A group of five machines run by a three horse power
motor was next tested. Of these five machines one was a

lathe with 17 inches swing and eight feet bed, one was a

slotter, and the other three were lathes of 12 or 14 inches

swing. The average amperes were seven and the power
1.03 horse power.

14. The last tool tested at this factory was a large new
engine lathe, which had just been setup, of 50 inch swing.
This tool \^'as driven by a three horse power motor mounttd
on an iron bracket built in ihe base of the machine. The
motion of the motor shaft is transmitted to the tool by
gears, thus doing away with all belts. The work done was
turning a 5 '/2 inch steel shaft for a 200 kilowatt dynamo,
facing the ends, etc., the cut being very light, as the work
was only preliminary. The average current consumption
was II. 4 amperes. Hence the average power was 1.68

horse power.
Th^ following tests were made in the erecting shop of

the De La Vergne Refrigerating Machine company, at Port
Morris, N. Y.

1. Planer.—A large planer, 120 inches between posts by
loS inches high, by 22 feet bed, was driven by a C &: C
motor of 15 horse power. The voltage employed was sup-

posed to be 220, bat due to an incorrect station volt-

meter the actual potential only averaged 190 volts on the

morning of this test. The average current was found to be
20.08 amperes, which at 190 volts represents 5. 11 horse

power. At the reversal from the cutting to the back stroke

the current increased to 85 amperes, equivalent to 21.65
horse power. The power required during the cutting stroke

was 4 76 horse power, while on the return stroke the

average was 5.73 horse power.

2. Drill Press.—A drill press driven by a five horse power
C & C motor was tested in the afternoon. The poten-

tial was raised before this test so that the average was 215
volts. The power required when drilling various size holes

is shown in the following table:

Size of Drill Ampere.,. Horse Power.

Running Free
Sin.

P in.

3i in.

3-

407
4- .3 7

4.6

.S65

I. =3
I 26

'33

3. Corliss Cylinder Boring Machine. —This tool was
driven by a 10 horse power C & C motor and was boring
the brass boxes, 63^ inches diameter, of the main shaft bear-

ing of a large ice machine. The average current was 14.47
amperes, representing 4. 17 horse power at 215 volts.

In order to place the results in a more convenient form
the following table of average powers was compiled.

TES'IS AT THE CROCKER-WHEELER FACTORY.

«"

%
ii

H ""fi. Number of tools to V ?t Remarks.
° % driven by motor. u a

> E < V

2 mX << j:

1 1.5 I boring machine. 8-3 1.23

I. 1 drill press. 2.85 .4=
1

3 I. I " " 2.86 .42 VLess than < full load

4 I. I " " 1,9 .2t
) of motor.

; ^_ I punch press. 4.86 •71

6 I. 1 gang drill. 4.75 7 ( Drilling Hi in. and H
I

in. holes.

y 3. 2 machines. 10.04 i.4t

8 6 5.86 1.S6 All small machines.

V 7 " X3-36 -97
10 3- 8 9.92 1.40

4.87II 7.5 2
/ run shafting only.

12 lO. 20 " 4.7S Tested by wattmeter.
ij 7-0 1-03

14 3- I engine lathe. II.

4

1.68
( Light cut taken by
^ tool.

TESTS AT THE DE LA VERGNE WORKS

1 Planer 10 in. .\ 9 in. x
< 22 in. Voltage 190.I IS. I planer. 20.08 =;.ii

f % in. drill.

2 S- I drill press. 4.07 ..ZS Voltage 215.

3 10. I boring tool. 14.47 4.17 Voltage 215.

The results obtained in these tests show that the power
required to drive machine tools has been considerably over-

estimated, for it will be noted that with a large majority of

the tools tested, the motor was not more than one-half

loaded, and in these cases it was seldom that the load
equaled the full power of the motor, even for an instant.

In the case of the large planer, although the motor was
overloaded 50 per cent, upon reversal of the bed, the aver-

age load was only one-third of the rated full load. With
this machine, however, when the piece of work is very

short, necessitating more rapid reversals, the average load
will be much nearer the most economical output of the

motor.
The question of running machine tools by individual

motors or grouping a number of machines together and

driving .tliem by one motor does not seem to allow of a

general solution. It would not be advisable, for example,
to use the individual system where there are a number of

small tools, each one of which requires only a small fraction

of a horsepower. On the other hand if we have a large,

tool that requires considerable power, it would seem to be
far more economical to run it by a single motor, using as

little belting and shafting as possible.

Many of the manufacturers of machinery are now supply-
ing boring mills, punching presses, drill presses and other

machine ti^ols arranged to be driven by electric motors. In
most cases all that is necessary is a shelf or bracket on the
tool to support the motor and a gear wheel in place of the

main pulley, unless a belt connection is preferable. A
press or other too! having a large fly wheel may be driven
very conveniently by cutting teeth on the edge of the wheel,
which gear with a pinion on the motor shaft.

ELECTRIC POWER IN THE NEW ENGLAND COTTON MILLS.

The introduction of the electric system of distribution of

power in the cotton industries of New Kngland is now faii'ly

begun. Although there are no large mills driven entirely

by this system, a number of them have an electric plant and
certain sections of the mill are driven by motors. An elec-

tric plant was installed four or five years ago in the works
of the Silver Spring Bleaching & Dyeing company, at Provi-

dence, R. I., but it was intended chiefly for lighting. But
motors were placed in the carpenter and repair shops, and
several other places, until at present there are about 100
horse power of motors installed in eight units. The gener-

ating plant consists of three 100 horse power U. S. dyna-
mos belted together from a countershaft which is driven by
a Corliss engine. Two ol the machines are 1 10 volt dynamos,
which are used for lighting and running most of the motors
at present. The third machine which has just been installed

is a 500 volt Westinghouse power generator of the same
type as the lighting machines. There is only one machine
at present connected to the 500 volt circuit, a 30 horse
power motor which drives a centrifugal pump supplying a

storage reservoir with water for use in the bleacheries. The
electric plant in this mill is not of much importance yet, but
its chances for development are very bright, since there are a
number of machines now run by individual steam engines.

These could be most advantageously replaced by electric

motors, as they are in some cases a great distance from the

boilers, involving large losses from condensation.

A visit was made to the works of the Donnell Manufac-
turing company, at Pawtucket, K. I., where a \ery fine

electric plant has very recently been installed to drive the

calico printing machines. The problem of running this

class of machinery by electric motors has been a very diffi-

cult one to solve, for the motor must be capable of running
at a number of difterent speeds and running constantly at

any given speed with a variable load. In this case it has .

been solved by the u^e of a modification of the Leonard sys-

tem of motor regulation. The outfit for each printing ma-
chine consists of a motor and a dynamo of the same size,

the field rheostat of the dynamo being placed alongside the

printing machine. The speed of the motor is thus changed
by varying the voltage of the particular dynamcr which sup-
plies it with currents.

The dynamo room contains li dynamos of the new mod-
erate speed, four-pole type, made by the General Electric

company. They are run by a Corliss engine through a sys-

tem of belting and ceiling countershafting. Six of these are

20 kilowatt machines and four are 25 kilowatts. The
eleventh dynamo is a similar 20 kilowatt machine used for

exciting the fields of the other dynamos. The normal po-
tential is 250 volts, and is lowered in any particular dynamo
when slower speed of the motor connected to that circuit is

desired. This plant has been completed but a short time,

and it was not possible to obtain any accurate figures show-
ing the power used by the motors under various conditions

of speed and load. Formerly the machines were run by in-

dividual engines and much difficulty was experienced in

starting them, as the pressure of the printing rolls against

the cloth is so great. With electric motors this difticulty is

overcome, as the motors will stand a very heavy overload
for a short time, and the starting torque is very great. The
great advantage of the electric system as here used is not so

much in the saving of power as in the convenience to the

workmen, and hence the increased production.
The saving of power, however, is quite considerable, as in

the old system steam was piped several hundred feet to the

small individual engines, which were necessarily inefficient

under the best conditions, and added to this the engines

were run part of the time with partly closed throttle, still

further decreasing the efticiency. With the present system
the attendant at the machine may quickly vary the speed
any amount by turning the rheostat near the machine.

Although this plant has been in operation only a short

time, it is claimed by those in control that the production is

materially increased. In a paper by S. B. Paine in

Pmi'cr, June, 1S95, he states that the increase in the pro-
duction amounted to more than 25 per cent, and that the

quantity of "seconds" {inferior product) was also consider-

ably reduced.

This is very important, as the men in charge of the print-

ing machines are skilled workmen of the higher order and a
small saving in wages for a given production is of more
value than a considerable saving of power*
A visit to Baltic and Taftville was also made to see the

practical working of the well-known power transmission
plant between these places. At Taftville, where the Pone-
mah mills are located, there is not sufficient water power
to drive all the machinery, so an electric plant was installed

at Baltic, ^]A miles up the river, where a dam had been built,

giving an available head of 34 feet. The wheels are hori-

zontal balanced turbines, two of them being rated at 800
horse power each, while the third one is rated at 300 horse
power. The wheels are belted to a long line shaft, which
is in turn belted to the dynamos. The generators, of which
there are two, are placed in a separate room. They are of
the three-phase General Electric type and are capable of

supplying 250 kilowatts at 2,400 volts. They have 10 poles-

and run at 600 revolutions per minute, giving a frequency of

50 cycles per second. Tlie field is excited by a three kilowatt
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bipolar dynamo belud from the generator shaft. The power
is transmitted to Tafi\'ille by a very well constructed pole

Ime. The motors are locate<i in the basement of the Pone-

mah mill near the engines which they replace. They are

belted to pulleys, which are connected to their respective

shafts by friction clutches in order to enable the motors to

be started wathout load, a> they are of the synchronous type.

The motors are identical wiih the dynamos except in having

an induction winding ol heavy bars sunk in the pole pieces,

to cause them to be self starting. In starting the motors,

ihe switch in the induction circuit is closed and then the

line is connected to the armature, causing it to start as an
Indmtion motor, without a very great torque, however.

When the motor has nearly reached full speed the field is

excited and it will speed up until it falls into step and then

the induction switch is opened. This method of starting has

two advantages: First, no auxiliary motor is needed; second,

no device is required to tell when the motor is in synchro-

nism with the generator.

One of these motors drives 1,200 looms requiring an ex-

penditure of about 155 horse power. The other drives 500
looms and also the railway generators for the Norwich Elec-

tric Railway company. The introduction of ihis plant has

enabled the company to concentrate all its power for use in

one mill, lending to decrease the cost of production, dimin-

ishing transportation charges and avoiding ihe use of any
coal for steam power.

CONCLUSIONS.

First Cost.— Practically the only objection which can be
urged against the electric system is the fact that the first cost

of installation is greater than with ordinary belting and shaft-

ing, but even this is questionable since the authors know of

cases in whith the esiimated total cost of installing the nec-

essary belting and shafting was actually greater than the

equivalent electric motor outfit. The electric system would be
cheaper, for example, in the case of very long or scattered

buildings or those containing many stories or rooms, in any
of which cases the belting and shafiing required would be
very complicatetl and expensive. The use t>f belting and
shafiing rtquires a much stronger and more expensive roof

or ceiling than llie electric system.

Saviug of Poicer.— It might seem that the electric system

would actually consume more power than the ordinary plan,

since it involves two transformations of energy. In most
cases, however, if the power ha^ to be disinbutfd to a num-
ber of machines, particularly if they are located at any dis-

tance from the engine, the loss of power is less with electric

transmission. This is explained by the high efficiency of the

dynamo arid motor compared with the low efficiency of belt

transmission as ordinarily practiced, involving as it oftt-n

does very imperfect alignment and lubrication of the shaft-

ing. Perhaps the greatest saving, however, of the electric

system is due to the fact that the cnns mption of energy en-

tirely ceases when the tool stops. This stoppage m the case

of the busiest tools amounts to at least 25 per cent, of the

nominal working hours througliout the jear, and with large

or special locls which are not used so steadily the stoppage
is often as high as 50 to 75 per cent., since there are many
whole days when they are not used at all.

Idleness due to strikes as well as to slack limes must also

be considered and would usually amount to quite a large

percentage in ten years for example. Tliis assumes, of

course, that a por'ion of the shop is running, which is usu-

ally the case even under such conditions. In short, with

the meclianical system there is an enormous amount of
shafting, idle pulleys and belling -which runs lor long
periods of lime doing little or no u-eful work, but con-

suming considerable power.
Wherever electric motors can be subbtituled for a number

of small engines scattered about, the saving in power is very

great, not only because of the low efficiency of small steam
engines, but also by the avoidance of condensation in long
steam pipes.

Increast-d Output.—This is, perhaps, the most important
advantage gained by the electric system, since after all the

cost of power is a very small item, being, accordmg to Mr.
Richmond', only about i per cent, of the wages, paid in

average machine shop practice.

This increased output is secured by the greater con-

venience and promptness in starting and stopping as well as

in regulating the speed of the machinery. Tlie workman
can. for example, temporarily increase the speed when the

conditions are favorable, thereby saving considerable time.

Flexibility.— The great convenience of moving the tools

and placing them in any desired position is another great

advantage of the new system. The great adaptability of

this system is particularly well shown in the case of a factory

which was almost completely destroyed by fire; nevertheless

a few uninjured tools m a remote end of the building were
operated successfully by means of electric motors within

two days after the fire.

Speed Regulation.—The ordinary type of motor used in

factories is the plain shunt wound machine fed with con-

stant potential current. The motor is started and varied

in speed by means ofa rheostat in the armature circuit.

This simple arrangement answers very well in most cases,

but for variable speed between wide limits a series wound
motor controlled by a rheostat, as in electric railway prac-

tice, may be preferable. In other cases some special

method of regulation, such as the Leonard system or the

"boost and retard" plan may be adopted.

In concluding, the authors wish to express their sincerest

thanks to the variou'; companies for the courtesy shown by
them and for the kind assistance which they rendered during

the tests.

Grove avenue; thence to Auburn Park, to Sixty-fourth and
Stony Island avenue, to South Chicago, Burnside and back
again to West Pullman. The train was gayly decorated

with bunting, and nearly every member of the party was
armed wth a foghorn or whistle. The Roseland orchestra

occupied seats at the head of ihe train. Several individuals

at various points tried to stop the train, and some succeeded

in getting aboard. No amount of argument could convince

them they were intruding upon a private party, and they had
to be forcibly ejected. A. E. Davies, assistant superinten-

dent of the Calumet system, was in charge of the party.

Acetylene and Its Production.*
By Fred. M. Rounds.

Acetylene may be stored in liquid form at a temperature
of i'^ C, under a pressure of 725 pounds per square inch.
When liquefied and sprayed, it forms into a whitish vapor
which buros.'ivith a clear tlame having a temperature of
l,oco'^ C, that of ordinary gas being 1,360^ C. It is

soluble, volume for volume, in water, and is convertible
into benzine, anihne, ethylene, alcohol and other useful
products. If stored in liquid form, the gas is especially
adapted for isolated lighting, such as country hotels, buoys,
and railway cars. When burned in a suitable jet at a rate

of 0.5 cubic feet per hour, a single rod weighing a pound
will give a light of over 20 candle power for about lo hours.
Mixed with an equal volume of air before being burned,
the diluting action of the nitrogen reduces the illuminating
value from 240 to 130 candle power.
The furnace in which the calcium carbide is produced does

not differ materially from the ordinary electric furnace.
The upper electrode is movable and may be lowered into a
carbon crucible which serves as the other electrode.

To produce 2,000 pounds of the carbide. 1,200 pounds of
fine coal-dust and 2,000 pounds of burnt lime are needed;
the current beinc from 4,000 to 5.000 amperes, with a total

of iSo electrical norse power for 12 hours.

The co>t where there is cheap water power, coal, lime,
etc , is about $15 per ton. In fact, the success of this pro-
cess depends chiefly upon cheap water power, for only 5
per cent, of the heat produced by coal is recoverable in a.n

electric furnace.

One ton of calcium carbide will produce about 10,500
cubic feet of acetylene, which would be equal in illumination
to about 100,000 cubic feet of ordinary city gas of from 22
to 25 candle power per five foot burner.

It is stated that one horse power of electrical energy, if

consumed in incandescent lighting, would give light equal
to I as compared with 1.57 if consumed in the production
of the acetylene light. Central station men claim that this

would not be a sufficient dilTerence to make it possible for

the acetylene light to compete with the electric light, as the

cost of storint;, packing and selling would diminish this

difference materially.

Furthermore, the price quoted for calcium carbide, $12
per ton, rests upon a cost of only $5 per yearly electrical

horse power, while the price of power generated at Niagara
is placed at $iS for the same amount, and this price is at

the generator terminals.

The brilliancy of the acetylene flame is more than coun-
terbalanced by the lack of sanitary advantages which are

found in the incandescent electric lamp. It consumes the
oxvgen in the air and gives off smoke and carbonic acid.

The Welsbach burner has not materially affected the elec-

tric light, and since acetylene, for the same illumination,

would have to be sold ai about half the price of ordinary
gas, it is scarcely probable that the electric light will find

an active rival in it.

If, however, there should be a demand for this light, there

would also be an additional demand for power, and should
it prove to be a serious rival of the electric light it un-
doubtedly would be profitable for central stations to under-
take its manufacture and thus obtain the much needed and
long desired day load.

Trolley Party in Chicago.
The form ot entertainment known as the "irolltry parly

has been introduced in Chicago. On Tuesday of last week

over 100 young people from West Pullman, Pullman, Ken-

sington and Roseland chartered four electric cars and took a

jaunt over the Calumet electric system. The party left West

Pullman and went to Seventy-second street and Cottage

/. Engineeri}is Magazine, January, 1895.

Dr. Herz's Latest Invention.

In an interview with a representative of the Pall Mall
Gazette^ Dr. C. Herz recently announced that he had invented

and completed a system of electrical transmission which

would permit of telegraphing more than a hundred thou-

sand words across a submarine cable where now only 20

are sent in tlie same time. 'Tt is," said he, "an accom-

plished fact, and capable of being appliul to-morrow to any

instrument in existence. My experiments were made years

ago, before my arrival in England, and before my illness.

I have had at my disposal all the telegraph lines in France

during the night, and at other times during the day when

they were not occupied. I wait only for the opinion of a

well-known patent attorney, when the world will know the

details."

The invention, the journal explains, will permit of

such a quantity of matter being forwarded at the very last

moment from the uttermost parts of the earth that four

daily editions of the sheet which possessed the franchise

could be issued and monopolize the newspaper business.

And still greater marvel, he says, it will allow of working

the telephone in multiple across the ocean.

V Industrie Eleetrique is skeptical, and pronounces the

inventor the "Irreducible" and the " Moribund of Bourne-

mouth," and it describes the interview as a "chef-d'oeuvre

ol boasting, claims and lies," and adds: "Such audacity,

such lack of conscience, disarms one. UIndustrie Elee-

trique is not a journal of polemics, and hence abstains from

I. Abstract from the Year Book of the Society 0/Eiigineers.

analyzing the coarse absurdities, the contradictions and
the falsehoods with which ihe interview ovei flows, being

content to deliver the text for the public to judge."

American Institute of Electrical Engi-
neers.

The first meeting of the season will be held by the Amer-
ican Institute of Electrical Engineers at New York on
September 25th, instead of the iSth, and the councfl-meet-

ing has also been postpored 10 the later dale. The feature

of the meeting will be the reading and discussion of a paper
by Charles S. Bradley on "Phasing Transformers."

CORRESPONDENCE.
New York Notes,

New York, September 7.—.\n interesting feature of

to-day's international yacht race was the means adopted by
the Commercial Cable company and the Postal Telegraph

-

cable company to secure the quickest possible transmission

of bulletins. The messages were sent directly from the

course on the water, a temporary cable connecting the ca-

ble-la)ing steamer Mackay-Bennett with the mainland, and
thus with the waiting public in America and Europe. On
Thursday the steamer arrive! at New York for the purpose

of laying the submarine cable to report the news of the

yacht races. On account of the fog that prevailed on
Thur.-day morning the laying of the cable was delayed from

e"ght o'clock to noon. Then the steam lighter, J. S. T.

Stranahan, came alongside the Mackay Bennett and took

on board about a half mile of cable. The lighter approached

within a few rods of the shore, and sending out a cable cut-

ter, manned by seven men, a rope was cast ashore to the

men in charge of the cable house. In this fashion the end
of the cable aboard the Stranahan was connected with the

end of the transatlantic cable of the Commercial Cable com-
pany in the cable house. The steam lighter then rapidly

paid out the cable line until it reached the Mackay-Bennctt,

where the end of the line was taken aboard and spliced.

Fourteen miles of cable was coiled in one of the receiving

tanks of the Mackay Bennett. Under the directions of

Captain E. G. S^'hi^nk the calale steanisr started on its jour-

ney to Sandy Hook, paying out the cable, which is i^
inches in di.imeter. By 11 p. m. the Mackay-Bennett ha-l

reached a di.-,tance midway b-tween the Scocland and Sandy
lloi'k lightships. Here the cable wa^ buoyed, to be picked

up on the first day of the races. As soon as it was learned

from the yachting committee where the start was to be

made the cable was paid out to a position of advantage,

while the Mackay-Bennctt lay by. The ends of the cable

were again spliced and connected with the telegraph instru-

ments on the steamer. Here a force of telegraph operators

flashed the result of the race acruss to London simultane-

ously with the firing of thi gun that announced the win-

ner. The lookout, seated on the cross-piece, announced

the progress of the race lo the operators on the deck below.

By an ingenious arrant^ement the cable was slipped from

time to time, and the boat moved to suit the conditions of

the contest between the yachts. The bulletins of next

week's races will be cabled in the same manner.

The ^/cz/gets the news ofsome curious effects of lightning

discharges. It reports that a man started to swim to shore

from a capsized boat ofi" Greenwich Point, taking his nine-

year-old son on his back. He struck out during thestorm;

then a vivid flash of lightning came, and when they looked

again, at another flash, the man and boy were not visible.

The bodies were found floating near the beach. Doctors

and men on shore tried until near midnight to resuscitate

them, but without avail. Marks on the man's breast led

to the belief that he was struck by lightning. He was a

good swimmer and could wade ashore within 200 feet of

the boat. More remarkable still is this story, purporting

to come from West Orange, N. J.: "On Saturday after-

noon Mr. Lewis left his home to go to Newark, and told his

wife that business might detain him. Mrs. Lewis decided

to prepare the evening meal for Mr. Lewis, but not to cook

it until he came home. She went so far as to put the coal

and wood in the stove and put the dinner on it, but she

did not light the fire. During the thunderstorm a bolt

of lightning struck Lewis' house. Mrs. Lewis became

so alarmed that she fled with her two children to a neigh-

bor's house. Mr. Lewis found her there on his return,

and she refused to go home that night. In the morning

Lewis and his wife found th2 dinner still on the stove, but

thoroughly cooked, and the wood and coal burned out.

Investigation showed that the lightning had struck the chim-

ney on the house and had divided, one part going down

the chimney and the other down the outside of the build-

ing. Mr. Lewis ate the dinner for breakfast, and declared

that it was all right."

The Herald prints some interesting news in relation to

the Rapid Transit Comn.issioners' proposed tunnel system,
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"ained from Chief Engineer Tarsons. One of the most

(hfticiilt lasUs that confronted the engineers was the disposi-

tion of ihe electric wires, or, in other words, the system of

electrical conduits which extend along BroacUvay. Mr. Par-,

sons received all the necessary aid from the electrical com-

iianie-, as he did from all the corporations interested in un-

derground New York, but ihe problem was an exceedingly

d fhcult one to solve, and took a deal of time to do it, but

it has been done, it is thought, now, and done so well that all

dilTicuIties are said to have been overcome. Mr. Par.sons,

in speaking of the general impression that the tunnel will

be poorly ventilated, and that the passengers in the trains

will be half sulTocated, said that all fear in regard to this

matter should be dismissed at once. The motive power

will be electricity. The elevated roads in Chicago and the

underground syi-tem in Baltimore have more than demon-

strated the feasibUily of this plan without having to go to

the other side of the Altantic to find the acmirable results of

the Greathead system. The trains are expected to ventilate

themselves as ihey pass through the tunnel. They will

putnp fresh air inand the foul air out by their motion. Thus

far no proposals have been submitted by the electrical com-

panies for the right to use their systems. This is due pri-

marily, of course, to the fact that the syndicate which will

even ually construct the roads is yet in an extremely nebulous

condition. Once, however, the syndicate is organised there

will be no delay in securing all the plans and bids ihat are

required. It is interesting to record that while the estimates

for the rapid transit roads are placed at an aggregate of

$50,000,000, at least $6,ooo,ooo of this will be expended in

layingthe pipes and conduits to accommodate the network of

pipes and wires that mike a spider web of tlie lower part of the

city. The S/tn is still hammering away at the tunnel project.

It professes to see in the Lenox avenue conduit trolley line

evidence that "private enterprise will supply the people

with all needed facilities for trans^jortation in the upper air,

and the possibility of making a subterranean road successful,

as a financial enterprise will becjme absolutely hop'iless.

Of course," it adds, "cars passing above ground almost

continuously will destroy the chances of profit of an under-

ground road running trains at comparatively long intervals.

If people can trav^;! comfortably on the surface of ihe earth,

they will not go d >wn into a tunnel to get transportation."

W. K. O.

Buffalo and Niagara Falls.

BUFi-'Ai.u, September 6.—On the morning of August

26th the electrical power of the great plant at the Falls was

for the first time turned on for commercial purposes, when

the works of the Piilsburg Reduction company were sup-

plied with current. The oflicial turning on of the current

was in the presence of the officers of the Cataract Con-

struction company and affiliated concerns, the officers of the

Pittsburg Reduction company and the electrical experts.

No one not connected with one or the other of these concerns

was admitted into either the power house or the reduction

works. The power was supplied by the second dynamo,

but exactly how much was transmitted cannot be said.

Three of the monster rotary converters in the Pittsburg

works were in operation. Each of these has a diameter of

i^/-^ feet, and each has a capacity of 500 horse power.

Everything worked satisfactorily and smoothly, and not a

hitch of any kind occurred. The present capacity of the

aluminum works is about 5,000 pounds a day, but this will

be increased as rapidly as more pots can be set in position,

uutd 10,000 pounds of the pure metal, worth in small

quantities 50 cents per pound, is being turned out daily.

The extensive works of the company at Kensington, near

Pittsburg, have a greater capacity than this, but the officials

of the company are so well satisfied with the workings of

the Niagara Falls plant that future extensions will be made

at this point, rather than at Pittsburg, where the rolling and

foimdry mills of the company are located. "We believe,"

said Capt. Plunt to a Buffalo reporter, " that we will be

much better off here- than at Pittsburg. Aside from the

splendid shipping facilities afforded here, we know that the

power actually costs us less than at our Kensington works,

although we are in the heart of the saft coal district of

Pennsylvania, and our coal costs us but. 65 cents a ton de-

livered at the factory. We do not manufacture articles of

aluminum; we simply sell the ingots, sheets or bars of the

metal to the manufacturers of the cooking utensils and

other articles that are made from them,"

Now that the power has been turned on at Ihe great cat-

aract plant, the question that becomes of vital importance

to the residents of the Tonawandas and Buffalo is how the

current is to be' transmitted from the Falls to Buffalo. Two
routes have been laid out, one across to Grand Island and

then across the river to Buffalo, the other through Tona-

wanda, close to the Central Railroad tracks. It has not

been announced that either of these routes will be chosen.

Now another report comes, and it is so reasonable that it is

generally thought that it may prove to be true. It is that

both the routes heretofore talked of are to be cast aside and

the line of transmission is to be alongside the Ely electric

line between the Falls and Buffalo. This rumor seems to

be well founded.

The Niagara Falls Power company has declined to accept

the franchise off^^red it by the joint committee of Buffalo

councilmen and aldermen. In a letter Mr. Rankine states

the company's objections as follows:

First—The second clause is objectionable, as it ri.-quires

the company not only to construct, but also to maintain,

during the life ot the franchise, poles and conduits furnish-

ing accommodations sufficient for at least two other com-
panies with requirements equal to its own. That is, while
in ordinary course the Power company would provide a line

or conduit only twice the size required for its own first use,

it would, under the proposed franchise, have to provide and
maintain accommodations six times as large as required for

its own special use.

The company would be willing to accept the provision re-

quiring it to erect poles of a capacity sufficient for one other
company and for the city's free use and to lay for its mains
(though not for its lateral lines) conduits with a capacity

sufficient for the city's free use and for the use of one other

company requiring as great facilities and making use thereof

within five years from construction upon payment of a pro-

portionate part of the cost thereof, including interest, the

Niagara Falls Power company to have the sole right of use

of any line not so used and paid for within the stated period

of five years, it being understood that similar conditions in

favor of the Niagara Falls Power company would be an-

nexed to any such grant to any other company.
Second—The sixth clause is also objectionable, as it re-

quires that all wires strung under the grant shall be placed

underground, and the poles shall be removed in such
reasonable time as the Board of Public Works, with the

approval of the Common Council, may require.

The requirement in this form would proliibit the con-
struction of any lines, for they might be ordered down
immediately after erection. The company thinks that all

rights would be sufficiently protected by the condition that it

should remove any such line on one year's notice.

Third—The ninih clause is objectionable in that it dates

from the acceptance of the franchise an annual tax of 5
per cent, upon the gross receipts of the company. The
probable cost of the first installation and of the success-

ful introduction of power in Buffalo is so great that the

company would be unable to accept such a provision or

lax upon its gross receipts, or any provision for a tax of

lesser percentage upon such receipts unless either (i) the

tax be remitted for the first five years of the franchise,

or (2) the tax bi limited to all power delivered after

the first 10,000 horse power. The modification of this

clause involves a corresponding modification of the twelfth

clause.

Fourth— The eleventh clause, limiting the grant to a

period of 25 years, is impossible of acceptance for the

reason distinctly set forth in the company's statement of
February last. No franchise could be accepted for a period
of less than 36 years—the term of the company's bond.

Fifth—The fourteenth clause, reserving to the Board or

Public Works or to the Common Council the right to re-

voke and annul the grant on 10 days' notice for any
alleged violation or failure to comply with any of its pro-

visions, would forbid the investment of capital upon a fran-

chise containing such provision, and is therefore unaccept-

able.

Henry C. Howard, pYesident of the Bank of Niagara,

named as one of the incorporators of the Lewiston &
Voungstown railroad, which was incorporated with the sec-

retary of state on August 29th, says that nothing further

than the filing of the papers has been done as yet. " The

securing of the charter was the first step,'' said Mr. Howard.
" Surveys will be commenced very soon, and it is the inten-

tion of the company to build the road as stion as possible.

We shall use the trolley system and build the road a short

distance back from the river. Although no right of way

has yet been secured, the road will run over private prop

erty, and we feel that we will not meet with opposition.

The opposition to the proposed road of a year ago was be-

cause it was proposed to construct it in the highway. Our

plans will not meet with any such objections."

The new Hamburg electric railway will be in operation

as far as Blasdell by September 20th. The dynamos for the

"^lant have arrived, and the iron is on the ground. From
Blasdell the work of construction will be hurried along as

fast as possible, and by next spring it is hoped to have the

line completed as far as Hamburg. The new line begins at

West Seneca, where it connects with the Bailey avenue line

and extends through Blasdell to Woodlawn Beach, and

thence to Hamburg.

The Niagara Falls Hydraulic Power & Manufacturing

company has just let the contract for its turbines to John

Leffel, Springfield, O. The total capacity of the three

wheels will be about 5,000 horse power. As it is well

known, a power station is to be built in the gorge near the

Cliff Paper Mills and the work of clearing away the debris

for the foundation has commenced. F. C. P.

City of Mexico hrs been granted to Arnaldo Yaquie, repre-

senting a syndicate of French capitalists. The water power

for operating the machinery will be obtained from the river

Necaz3, in the state of Pueblo. The concession stipulates

that a maximum energy of S,oco horse power shall be sup-

plied within five years from the date of the approval of the

plans by the Department of Fomento, of which 3,000 horse

power shall be obtained within two and a half years. The

terms of the concession require that the work shall be com-

menced within six months after approval of the plans by

the Department of Fomento, and the electrical current may
be conducted by underground conduits or by overhead wires.

Free importation of machinery and exemption from all fed-

eral taxes, except the stamp tax, is granted.

The New York Pllectric Equipment company has the con-

tract for electric lighting in the Lrfayette Square theater.

The wires are all in place and the lamps already on hand.

The theater is announced to open on September 23d, and

the contract calls for the completioa of all work before that

time.

Permit was ordered to be issued to the United States

Electrical L'ght company to replace the poles on Thirteenlh-

and.-a-Half street, on condition that the company first place

in the present conduit on that street the wires used for light

purposes and all others to the extent of the conduit to ac-

commodate them.

The Washington & Great Falls Electric Railway com-

pany has filed a deed oftrust to the National Safe Deposit

Savings and Trust company of the District of Columbia,

as trustee, to secure $1,300 coupon bonds, aggregating

$500,000, payable in 10, 20, and 30 years, with interest

at 6 per cent., payable semi-annually. The property con-

veyed consists of the entire line of railroad, equipments,

franchises and real estate of the railroad company. The
purpose of the issue is to provide for the completion and

equipment of the road.

RatclitTe, Sutton & Co., auctioneers, offered at public

sale last week the property of the Potomac Light & Power
company in front of the power house near the south

end of the Chain bridge in Virginia. The land, comprising

some 10 acres, as well as the improvements and other prop-

erly of the company purchased at the judicial sale of the

property about a year ago by Amherst H. Wilder, was of-

fered for sale. The highest bid received was $10,000, and

the property was withdrawn.

A rumor is on the streets that the New York Central

Railroad company owns a controlling interest in the Mount
Vernon electric railroad. It is also said that a deed to this

effect was recorded at Fairfax Court House last week.

W.

Washington, D. C.
Washington, September 6.—Ihe American Bell Tele-

phone company contemplates building a long-distance Ime

from Washington to Atlanta, connecting with the Southern

Bell Telephone company.

The Bureau of American Republics reports that a conces-

sion for the purpose of bringing electrical power into the

ELECTRIC RAILWAYS.
The Columbia County, N. Y., Electric Railway com-

pany has been incorporated with a capital of $400,000, to

operate a street surface railway between Hud_son, Philmont
and Stockport. Hiram McGonegal is at the head of the
enterprise.

It is said that there is a good prospect of the construction
of the proposed down-town elevated railway loop in Chi-
cago. The company is now said to lack but few of the de-
sired number of signatures of property owners. When the

loop is built the cars upon it will undoubtedly be operated
by electrical power.

A party of boys conceived the idea of making a swing by
throwing a wire over the trolley wire in Paulina street,

Chicago. Edward Rabbitt succeeded in placing the wire in

the desired position. The next instant he fell to the ground
unconscious, but still holding to the "live" wire. Some
workmen near by released the wire from his hands and
carried the boy to his home. Physicians who were called

said that his recovery was doubtful.

The Mahoning Valley Electric Railway company, which
is building an electric line from Youngstown, Ohio, to Niles,

announces tliat the line will likely be put in operation by the

middle of September. Arrangements have been made with
the Youngstown Street Railway company, whose line runs
straight through the city from Haselton to Brier Hill, to

connect the two lines at that point. When the line from
Girard to Niles is finished there will be one straight track

about 16 miles long.

A charter has been granted the Dunmore Electric Street

Railway company to build a street railway that wdl be a
competing line between Dunmore and Carbondale, Pa., and
between Scranton and Carbondale. It will extend from
Dunmore through Carbondale to the line between Carbon-
dale and Fell township. The capital of the company is said

to be $75,000, divided into 1,500 shares of the value of $50
each. The charter is for 99 years and it includes about ten
miles of streets in the borough of Dunmore. P. J. Horan
of Dunmore, is president of the company and the other in-

corporators are I. H. Burns, E. J. Lynott, T. E. Boland
and M. J. Sweeney,

A funeral procession of trolley cars attracted attention
along the line of the Calumet & South Chicago road a few
days ago. The route was from West Pullman to Oak-
woods cemetery. The cars were appropriately draped; the
casket was placed in the fore end of the first car and the

friends seated themselves in the rear. This new style of
funeral service created some comment at first, but the great
distance of West Pullman from Oakwoods and the simple
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convenience of the plan could not be overcome. The idea

is endorsed, and a West Pullman undertaker is considering

the proposition of petitioning for an entrance to Oakwoods
cemetery convenient to the Calumet trolley line.

The Holmesburg, Tacony and Frankford (Philadelphia)

electric railway is about ready for operation. Already the

company has received applications for trolley parties. Four-

teen summer cars and the same number of winter cars have

been received from the American Car company, St. Louis.

The winter cars have iS'i feet bodies, plate-glass windows
and the platforms are vestibuled. The traffic arrangement

which the company has with the Electric Traction company
enables the following rates of fare to be made: From any
part of Philadelphia to Holmesburg or the city line at

Poquessing creek, 13 cents; from Holmesburg or the oily

line to the 5 cents fare limit on the Second and Third and
Fifth and Sixth streets lines, S cents.

The Cicero & Proviso Electric Street Railway company
is putting down a double-track line in West Lake street

from Harlem avenue west to Maywood. Work on the tres-

tle over the Desplaines river will be begun m a few days. It

is designed to complete the line and put it in operation be-

fore cold weather. The company also has begun the con-

struction of a line in Ogden avenue, which will be com-
pleted this year. All of the present tracks of this company
are in the territory north of Madison street, but it holds

franchises for occupancy of numerous streets south of that

thoroughfare. It is the intention of the company to devote
its attention to this southwestern territory, and to build

new lines as rapidly as possible.

Philadelphians have two amusements now, remarks a New
York contemporary. One is the troliev party and the other is

the Zoological Garden at Fairmount Park. The greater of

these is the trolley party. This may be because trolley cars

are swift. They provide an absolute change from the ordi-

nary life of the town. Beer and brass bands accompany
trolley parties. When a steep down grade is encountered
the conductor shouts, "'Three minutes in the timnell" Then
he pulls down the trolley pole. The lights go out. The
motorman lets go the brakes, and the car shoots down the

hill at a mile-a-minute gait. The darkness enables the

young men to steal kisses unseen. The rides down hill are

called "shooting the chutes." . There have been no acci-

dents yei, but there will be some day.

The Pittsburg & Birmingham Traction company is to have
a new and valuable feeder in the Knoxville, Fair Haven &
Mt. Lebanon railway, which is to be five miles long and cost

$150,000, and be operated by the first named corporation.

The new line is to be double tracked and will come into

Pittsburg over Brownsville avenue, avoiding the necessity

of using an inclined plane. The new company was incorpo-

rated in July, 1894, by J. F. Grimes, president of the Knox-
ville Land Improvement conpany, W. W, Murray, Henry
Mueschke, Attorney A. N. Hunter and others. J. F.

Grimes was elected president and W. W, Murray treasurer,

and It was intended at that time to construct a single track

electric road. The Birmingham company's extensions into

that territory, and the lack of a suitable city terminus,

caused the officials of the proposed road to negotiate wiih

the Birmingham Traction company for some traffic arrange-

ment.

MISCELLANEOUS.
'^he specifications for the electrical fixtures for the new

St. Charles Hotel in New Orleans are out, and bids must
be in by September i6th.

The Treasury Department, through the office of the su-

pervising architect, is inviting proposals until September
20ih for furnishing and -erecting, complete, an electric

elevator for passenger service at the United States court

house and postoffice building at Paris, Tex. Bidders

may secure further particulars from Hon. H. R. P. Ham-
ilton, acting supervising architect, Treasury Department,
Washington, D. C.

A 25 horse power motor hps been placed in the plant of

the Malleable Iron Works of Smith's Falls, Can., to drive

a blast fan lor the furnace. A local paper says: '"There is

nothing about it that the Record can describe further than

to say that it appears to be mechanism brought to perfec-

tion. Two small wires run mto the top of the building and
down to the large black machine on the floor. In this is stored

the wonderful power that, touched by the wires, make the

big puUejs on the shafting spin like tops, and drives an iS

horse power blower as if it were a toy."

The Moline, III, correspondent of the Chicago Record
says that the East Moline company, while boringan artesian

well, at a depth of 980 feet struck a stream of pure water

which possesses remarkable magnetic properties. The pipes

and drills are so strongly charged that quantities of nails are

easily held in suspension from them. The waters are

thought to possess medicinal qualities, and samples will be

sent to Chicago for chemical analysis. The depth of the

well has been increased to 1,140 feet, and as the flow is in-

creasing the well will be deepened still farther.

Work on the electric fountain in the grand basin at the

Cotton States and Internationa! Exposition has been com-
pleted, and during the past few days millions of gallons of

clear water have been pouring into the lake from the city

mains. It is filling rapidly and will soon be up to the level

of the boalhouses from which the electric launches are to

make their trips. The fountain wilt be one of the most
beautiful sights on the grounds, and at night, when its jets,

sprays and fog banks are aglow with the colored lights that

will flash from below, it will be one of the most gorgeous

scenic illuminations ever produced.

The American Powder company at South Acton, Mass.,

has decided to build a three-phase power plant, consisting

of two 75 kilowatt 550 volt generators, and eight 20 horse

power, one 10 horse power and three five horse power in-

duction motors all wound for similar voltage. The genera-
tors are to be driven by a combination of steam and water
power, water wheels driving from 100 to 150 horsepower
and an engine supplying whatei^r maybe required in excess
of the capacity of the wheels up to 150 or 200 horse power.
The motors will be placed at distances of about Soo feet to
2,600 feet from the generators, the line being practically con-
tinuous in one direction. The majority will be placed in a
group at about Soo to 1,200 feet from the generator, the rest
of the motors being extended along the line to the maxi-
mam_ distance. The motors will be housed in small brick
buildings adjacent to each powder mill, there being in no
case more than one motor to a mill. These mills are all

quite small, as each step in the powder-making process is

carried on in a diflerent mill. The main shafting of each
mill extends outside the mill proper and to this shafting the
motors will be belted, running at an average speed of 1 10 to
120 revolutions. It will thus be seen that there is no motion
in any mill except that necessary for the manufacture of
powder. The equipment of these mills is directly due to the
success which has attended the operation of two other mills

of this company located in the West, which are operated by
continuous motors and generators.

TRADE NEWS.
The Mason Electric Equipment company, 307 Dearborn

street, Chicago, carries a full line of the Medbery overhead
material for electric railways, and prompt shipments are
made from Chicago stock.

The firm of Morris tt MacCurdy oflndianapolls has been
reorganized, and is now MacCurdy & Smith, D. 1). Smith
having purchased E. P. Morris' interest. A successful

business in the line of electrical supplies and construction

is looked for.

Huebel & Manger, Brooklyn, N. Y., are having a big run
on their high grade bells, etc. , and are pleased to note that

as business revives the market is more inclined to demand
a good article. This is very encouraging, for their goods
are noted for superior qualities.

The Barden-Sheets Electrical Construction company of

Houston, Tex., has taken the agency for the Boudreaux
dynamo brush for Texas, Indian Territory, Arkansas and
New Mexico. J. W. Brooks of San Francisco reports a
very good business on the Pacific Coast, where this specialty

has met with legitimate success.

The Chicago Board of Trade has just closed a contract

with the Pumpelly-Sorley Storage Battery company of
Chicago for sixty 1,600 ampere-hour cells for the new plant

in its building. It is rumored that prominent Chicago
bankers have recently become interested in the Pumpelly-
Sorley company, which will enable that company to greatly

extend its field of operation.

The Western Telephone Construction company shipped a

400 telephone exchange equipment to Bloomington, 111.,

last week, and during this week shipped a 400 complete tel-

ephone exchange outfit to Lansing, Mich., as well as a 100
telephone exchange equipment for Effingham, 111. The
same company has supplied the Metropolitan Elevated Rail-

road, Chicago, with a very fine switchboard and telephone

equipment, which is now in satisfactory operation, connect-

ing the various stations on the system.

Charles D. Mosher, of No. i Broadway, New York, pro-

prietor of the Mosher patent water-tube boilers, has re-

cently completed arrangements whereby Lewis Nixon,
well-known among naval architects and ex-constructor for

the United States Navy, will become associated with him
in business. Their works will be situated on Staten Island

Sound, where they have completed arrangements for rail-

road connections and many other advantages for ship build-

ing work. The address will be the Crescent Shipyard.

The Siemens & Halske Electric company of America
has completed its first locomotive. As is well known, that

company purchased the plant of the Grant Locomotive
Works, at Chicago, after the failure oPthe latter company,
and the engine just completed is one of 55 ordered from the

Grant company by the Chicago, Burlington & Quincy,

Twenty of these locomotives will be completed. The
original design has been adhered to, and the locomotive is

a ten -wheeler, adapted to either freight or passenger service.

The Electric Storage Battery company of Philadelphia

(chloride accumulator) has acquired a controlling intere'st

in the Eastern Electric Light & Storage Battery company
of Lowell, Mass., the manufacturer of the Sorley type of

storage battery, well known throughout the United States.

In the future the manufacture of these storage batteries

will be carried on at the extensive works of the Electric

Storage Battery company in Philadelphia. Alfred Clarke,

formerly general manager of the Eastern Electric Light &
Storage Battery company, has been appointed agent of the

Electric Storage Battery company, with offices at 333 Ex-
change building, Boston. Arthur E. Childs is manager of

the New England district.

The Buffalo Courier of August 21st contained this an-

nouncement: An entirely new ' industry for Buffalo is

about to be established. Seven carloads of machinery and
supplies for the manufacture of electric bells, annunciators,

push buttons, and novelties of many kinds for dwellings,

hotels, offices, etc., arrived in the city yesterday. Back of

the enterprise is Charles M. Proctor, formerly in business

in this city, who has bought the entire plant of the Proctor-

Raymond Electric company of Rochester. He is a go-

ahead, wideawake business man and he has taken a long

lease in the large manufacturing building at Nos. 442 and

446 Niagara street. His plant is worth over $50,000, and
he controls a number of valuable patents covering not only

devices but quick methods of manufacture- Mr. Proctor

says that with his present equipment he will make 1,000

bells a day, and he expects to increase the capacity of his

factory in all lines. At first he will employ about 50 hands

and this number will be gradually increased. Mr. Proctor
has a ready market for more than he can at present supply,
his customers being some of the largest electrical houses of
Boston, New York and Chicago.

Felix Haac has been indefatigable in introducing
machinery wipers of raw silk in the engine rooms of the
United States, and his efforts have been crowned with suc-
cess. He organized the American Silk Manufacturing
company in St. Louis eight years ago, relying on his ex-
perience in Europe with silk machinery wipers, and has
built up a fine business, numbering among his customers
many of the largest railway and electrical companies in the
country. A few months ago the American Silk Manufactur-
ing company acquired the plant and business of it.n most
prominent competitor, the Royal Silk Manufacturing com-
pany of New York, and it now has its own plant in Bucks
county, Pa., with the principal office at 311 Walnut street,

Philadelphia. To overcome the objection against washing
the wipers it was found necessary to devise a special com-
pound for use with the wipers, which is not injurious to the
wiper and is economical and efficient in weak solutions, so
that the work of cleaning is shortened and rendered easier,
while the wiper does not accumulate so much grease and
dirt, most of it being left in the solution for cleaning.
These silk wipers can be washed and used again and again.
They are devoid of the liability to spontaneous combustion
—a danger which is always present with cotton wipers.

The Automatic Circuit Breaker company of Newaygo
Mich., ^if^s placed on the market a full line of automatic cir-

cuit breakers for station work, both street railway, light

and power plants, station'ary and car motors, and for light

and power circuits. There is a constant demand for auto-

matic circuit breakers in railway work. Some of the older

lines are fed by one main set of feede-s with a circuit breaker

in circuit at the power house, and as each line or section

branches off from the main trunk line an automatic circuit

breaker, "enclosed in a neat water and fire-proof box and
hung on the pole near the cross arm," is put in circuit at

this point. When an accident happens the circuit breaker

on the line opens and shuts off just the damaged circuit. The
motorman who is nearest the trouble telephones for the

repair wagon, and he can give the exact location. After the

trouble is remedied" the line circuit breaker can be closed.

and the section is again alive and ready for work. When
an accident happens to the car motors, such as a ground,

short-circuit or an excessive overload, a circuit breaker on
the car will open and cut out the motor circuit only, leaving

the rest of the cars in running order. The Automatic Cir-

cuit Breaker company has opened a Chicago office at 937
Monadnock building with L. A. Farnsworth as manager.

BUSINESS.
The revival in business is felt in a gratifying degree in

the supply department of the Chicago Edison company,
which reports business as good. Inquiries and orders are

coming in briskly, and the volume of trade shows a very

marked increase.

The Universal Electric company of Cleveland, Ohio, re-

ports that it has increased the output of its factory to 2,000

incandescent lamps per dav, and N. S. Possons and his

brother W. J.
Possons are kept busy filling orders for the

company's high grade lamp, which is meeting with such uni-

versal favor.

The Priestman oil engine is sold by Priestman & Co. of

Philadelphia. This engine is said to be absolutely safe and

of unprecedented economy. Ordinary petroleum oil is used,

and it is claimed that one cent per horse power hour repre-

sents the outlay for fuel. No engineer or firemen is required,

and the engine is very compact.

The White Manufacturing company of 40 and 42 State

street, Chicago is exploiting a powerful "hot blast" gaso-

line blow-torch for the use of electricians, brass workers and

others requiring intense and steadily directed heat. This tool

holds three pints of oil, and will burn about four hours with

one fining and pumping. It gives excellent satisfaction.

Huebel & Manger of Brooklyn, N. Y., are preparing for

a large fall trade by the addition of new machinery and the

hiring of extra help to meet the increase in orders. This

concern Is fast outgrowing its present quarters and will soon

have to extend the same to take care of the rapidly increas-

ing business. Huebel ^^ Manger have in preparation a num-
ber of electrical novelties whic)i they soon will offer to the

trade.

The Western Telephone Construction company shipped to

Lynchburg. Va., a large consignment of telephones, to take

the place of eastern made telephones which had been in use

there, but which did not give satisfaction. The subscribers

refused to pay rental, whereupon they ordered some "West-

ern" telephones, which overcame the difiiculty at once, and
resulted in a complete change. This is a high compliment

to the Western Telephone Construction company, as the

price paid it is 50 per cent, more than the price of those

being displaced.

The Electric Appliance company, Chicago, is showing a

good, unsolicited testimonial letter on the Packard trans-

former from a customer, who states that he has a large as-

sortment ot transformers on his lines, among them a num-
ber of Packard transformers. During a recent severe storm

of lightning eight transformers of almost as many different

makes were completely burned out, while the Packard

transformers were not injured in any way. The manufac-

turers claim that, as the Packard transformer is now built,

it is practically impossible to burn it out.

The Electric Storage Battery company of Philadelphia

has recently closed a contract with the Barr Dry Goods

Store of St. Louis, for a battery of 5S chloride accumula-

tor elements, type F-ii. This battery has a capacity of

about 100 16 candle power lamps and will be used for fur-

nishing the light required by the sweepers and watchmen

during the night after the dynamo has been shut down. A
contract has also been closed with the Anaconda copper
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mines for 270 500 ampere hour cells which will be used for

regulating the load on the dynamos opeialing the trolley

line used for hauling material from the mines; the battery

will also be used for lighting during two or three months of

the year. For the latter work, it will be charged from the

railroad-circuit and discharged in five series in multip'e.

E. P. Roberts & Co. of Cleveland, O.. have prepared

specifications for the municipal plant at BeHefontaine, O.,

for 100 arc lights and j,2oo incandescents, the contract for
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which has been awarded to Ihe Standard Electric company
to furnish Standard arc machinery, Westinghouse alternat-

ing current incandescent machinery and Dick & Church en-

gines. They are also at wqfk on specifications for a muni-

cipal plant for Mt. Sterling, O. Bids are now in, also, under

their specifications, for a complete electric and steam plant

for a i2-story office building for Cleveland, which will

have about 1,500 lights, direct-connected dynamos, and the

wiring will be partly molding and partly conduit work. E.

September 14. 1S95

P. Roberts & Co. have likewise prepared the specifications

for the Lucas county court house, Toledo, O., for 1,500
lights and two 15 horse power motors for ventilating

purposes. The wiring is to be in iron armored conduit and
the contract has been let to Bissell & Dodge of Toledo, O.
In addition to the above, ihey have recently prepared wiring

specifications for a number of buildings and also report busi-

ness quite active along the line of office advice relative to

inventions and work as experts in patent causes.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.
545,469. Electrical Signaling Apparatus. John H. Fildes,

'chicagp, HI- Application filed June 12, 1S95.

This arrangement comprises the combination with a rail of a

railway Ira k and .1 pivoted l-ver. arraneed to be actuated by

a passing train, of a contact carried the eby, forming one lermi-

nal of the circuit, a swinging terminal having a bifurcated ex-

tension, in which the lever conta t is placed, and an insulated

section on the swinging terminal.

545,494. Railway Block Signal System. Alvah W. Hall,

New York, N. V. Application filed June 15, iSgS-

A block signal, a normally open circuit rloser in conjunction

therewith, and adapted to be closed when the signal is at

"daneer," a supplemental automatic signal, a normally closed

circuit track instrume.it and a circuit, relay and battery,

545i495- Support for Ov rhead Electric Conductors.

Melancthon Hanford, Maiden, Mass. Application

filed April 25, 1S94.

In a supporting device for overhead electric conductors the

combination is tlaimed with a supporting couplm / member,
having an ooen socket and a mutilated or flattened bolt secured

thereto, and extending from one side to the other thereof, of a

supported coupling member having a hook adapted to fit the

rounded portion of the bolt the mouth of the hook bein«

smaller than the diameter of the rounded portion, and a lug

adapted to engage an edge of the socket.

NO. 545.520.

545,498. Electric Brake. William L. Hedenberg, New
York, N. Y. Application filed May 7, 1894.

There is a bar, having a pluralily of coils immovable rela-

tively to the bar, and adapted to be drawn toward the wheels,

combined with a controller adapted to throw one or more coils

in o circuit at a time.

545,520. Trolley Guard. Jame^ T. Moody, William
Shawd and Adam J. Baker, Springfield, O. Applica-

tion filed February 23, 1S95.

'The invention consists of a trolley head, comprising similar

side pieces, having a socket at one end lo receive the t olley

pole, and guideways at the opposite end. means for securing

the side pieces together and clamping the t'^olley pole between
ihem, lateral guards adjustably held in the guideways, a shaft

journaled to one of the lateral guards, a>d having a rank arm
to which the releasing rope is attached, a latch guard attached
lo the shaft, and havmg its free end entering a notch in the re-

mote lateral guard, and a spring for normally projecting the

latch guard across the spac:^ between the lateral guards,

545,524. Electric Motor. John O'Neil, New York, N. Y.

Application filed June 22, 1894.

I he first claim is for the combina ion with magnets, and a

revoluble armature having radial arms, of the heads carried

upon the ends of the arms, having bores para'lcl or substan-

tially so with the axis of mot on of the armature, and heli- es

coiled upon the arms, and carred or extended through the

bores to promote the magnetization of the heads, and connected
with a suitable commut itor

545,532. Telegraph Key. George K. Philbrook, Lisbon
Falls, Me. Application filed January 19, 1S95.

. A, telegraph key provided with a pivoted button for autom.itic

circuit closing, the button having leaden weights counter-sunk
in it near its outer edge.

545'539- Device for Hoisting or Lowering Lamps. Frank
W. Smith, St. Louis, Mo. Application filed Decem-
ber 26, 1893.

\ windlass is employed, comprising arms for securing the de-

vice to a suitable p le, suitable bearings projecting from the

arms, a longitudinally movable revolving shaft w thin the bear-

ings, a feather on the shaft, a revolving drum and pulley on the

shaft, grooves within the drum, and pulley lor the reception ol

the feather, a spring-actuated pawl, a ratchet wheel on the

shaft co-operating with the pawl, a crank arm for rotating the

shaft, an endless rope winding over the pulley, .1 fixed pulley
and guide pulleys for the same, a rope passiu over the drum,
a lamp secured to ihe free end of the rope, a suitable vvay,

a traveling pulley at the end of the rope, and adapted to be
secured to the endless rope.

545.553. Electric Igniting Apparatus for Gas Engines.

Henry Thau. New York, N. Y. Application filed

October 20, 1S94.

This combination includes a gas engine and a dynamo suit-

ably supported thereon, having a belt passing over the arma-
ture pulley and the flywheel 1 f the engine, with the circuit-

closing device arranged to operate without the cylinder; the

sparking device is arranged to operate within tlie cylinder,

forming a contact therein betore the circuit completed wiihout the

cylinder is broken, and to continue the contact within the cylin-

der aft^er the t onducting continuity of the circu't-closing device
without the cylinder is broken, until a spark is produced within

the cylinder to ignite and explode the gas charge therein and
the dynamo circuit broken.

545.554. Alternating Current Generator or Motor. Elihu

Thomson, Swampscott, Mass, Application filed Sep-
tember 29, 1891.

The combination consists of an armatu e, having a series of

windings which are alternately reversed, and a field magnet
having poles, each subdivided into separate polar projections.

Issued September j*. i8g^.

545.569. Electric Tool and Machine. Henry H. Bliss,

Washington, D, C. Application filed December 24,

1 886,

Important features of this invention are a rotating and longi-

tudinally feeding drill rod, a support therefor, an electric motor,
havinii a rotaiing armature shaft on the support, gearing be-

tween the armature shale and drill rod, feeding me hanism for

the drill rod, and devices for disengaging the feeding mechan-
ism from the drill rod to admit of a quick return of the drill rod
independently of the feeding mechanism

545.570. Electric Coal or (v.ock Drill, Heniy H. Bliss,

Washington, D. C. Application filed September 6,

1 888.

The cut shows an electric drill or analogous machine, having
in combination a field magnet, a rotary armature, an armature
shalt, having its bearings on one part of ihe field magnet, a

longi udinally movable driven shaft having iis bearings on
t nother part of the field magnet, and a driven wheel concentric
with the la't shaft, and tuoiinted independently thereof in fixed
relat ons w th the field magnet.

545)59^ Electric Motor. Otto E. H. Kramer, St. Louis,

Mo. Application filed April 23, 1S94.

In this arrangement ther" is the combination of the outer lir-

cular scries of magnets a d the inner circular f ame, the pole
pieces of the magnet-; being parts of sa d frame.

545^592. Electric Motor. Olto E. H. Kramer, St. Loui":,

Mo. Application filed May lo, 1894.

The combination of two motors, whose armatures run on a
single shaft, and arc supported solely in outer bearings.

545,^99. Water Wheel Governor. Winfield S. Libbey,
Lewiston, Me. App'ication filed August 21, 1894.

Included in the combinaiion are a gate-oper.Tling shaft, and
a reversing mechanism tor the sha t, elei iro-magnets fur con-
trolling the reversing mei;hani m, a governor, a i enlr lly

pivoted lever with which ihe trovernor is < onnected, spring on-
tai ts under the ends of the lever, a fixed contact beneath one
of the spring contacts and the electrical connections between
the contacts and the magi.ets.

545,620. Cleat for Electric Wires. Montraville M. Wood,
Chicago, 111. Application filed January ii, 1895.

A body having a slot is used, the opening of which is sub-
stantially parallel or in line witti the length of the wire, and
which is urved within the cleat so as to form a hump or bend
on the wire to prevent its iongitu'iinal motion.

545,629. Safety Appliance for Electi-ic Conductors. Adel-

, bert E. Hutchins, Detroit, Mich. Application filed

May 5, 1893.

H locks are connected with the sec'i ^ns of the conductor, and
there is a frame for receiving and holding the blocks; arms are
pivoted within the frame, bearing upon ihe bloi ks and operated
by springs, and the springs are insulated and interposed be-

tween the frame and bio. ks.

545,649. Trolley Arrester. Henry F. Hlldebrandt, Roch-
chester, N. Y. Application filed May 6, 1895.

The device comprises a case, the top of which is provided
with a rigid catch a spring within the case, a cord connected
with the spring at one end, and adapted to be secured to the
trolley arm at the other, and means upon the cord to engage
with the catch of the ca.

Augusta, Me.

NO. 545.553-

545,653. Electric Alarm. William S. Hull, Dallas, Tex,
Application filed November 26, 1894.

The combination is laimed with the magnet, the armature
and the sliding arm thereon, of the contact point, the platiua
strip and the insulator in a difl'erent plane.

545,664. Method of and Apparatus for Controlling Cur-
rent for Electric Motors. Thorsten von Zweigbergk,
Cleveland, O. Application filed November i, 1S94.

The process described of reducing the current for electric

motors on street cars and the like by introducing resistance into

the circuit consists in connecting the resistance in series m the
circuit, forming around the resistance so connected a shunt
whi- h includes a plurality of separable contacts in series, and
finally simultaneous'y breaking .a plurality of contacts in the
shunt.

545,670. Electric Transformer. William F. Brittin, Alle-

gan, Coldwater, Mich. Application filed November
16, 1*94.

A feature of the method of preparing the primary and second-
ary of an electric transformer consists in winding the secondary
within layers of the primary coating the windings with a solu-

tion of gum shellac and extract of logwood, and finally drying
the coatings.

545,686. Trolley. Zachry T. Furbish,
Application filed July 12, 1S95.

A trolley is described, comprising a forked rod, depending
arms secured thereto, and the trolley wheel journaled between
the arms, and being adapted to in line laterally in relation to

the same,

545,693. Asynchronous Motor. Maurice Hutin and Mau-
rice Leblanc, Paris, France. Application filed April

19, 1895.

This method of producing a rotating field of force consists in
rotat'ng a flux screen c-ntaining circuits closed upon them-
selves in inductive proximity to a circular row of alternately
wound magnets, and passing single-phase alternating currents
through th . magnet coils.

545)694- Electric Arc Lamp. Rudolf H. Jahr, Opladen,
Germany. Application filed November 26, 1894.

In electric arc lamps the combimtion is cla'med with the
upper and lower carbons, the regulating helix, and the main
regulating resistance of the lamp, ot an auxiliary r-sisiance fcr
changing the action of the helix, and a conne tion between the
aiix,liary resistance and the main regulating resistani e.

545,696. Electric Time Check Receiver, Charles K.
Jardine, Georgetown, British Guiana. Application
filed March 26, 1895.

NO. 545»570-

1 he essential features of this invention are the box, provided
with a slot the comparted drawer, the chute, the e ectro-mag-
net armature lever carrying the armature, and provided with a
slot having lugs, the bolt bar, and means lor moving the bar
and bolt fi.rward when released from the lugs of the armature
lever.

545,699. Electrical Annunciating Target. Otto Kauff-
mann, Sacramento, Cal. Application filed November
15. 1S94.

In a registering t irget there is provided a casing, comprising
front and back plates withaUt;ned pe fnrations, a bull's-eye and
concentric rings, having on their rear faces rods which project
through the perloraiions. a plate movably mounted.behind the
rods and adapied to engage and move the same equal dis-
tances, and means for moving the plate forward; whereby the
rods are engaged (hereby, and the buli's-eye and rings brought
into alignment.

545i736. Electric Arc Lamp. Rudolph Segerdahl, Chi-
cago, III. Application filed April 26, 1S94.

Two or more movable elctrodes have ea' h an independent
regulating mechanism in derived circuit; there are also switch-
ini; devices for the derived circuits, af'apted to cause the regu-
lating mechanisms to operate in a predcterm'ned sequen e, and
circuits, whereby the electrodes may be caused to burn in suc-
cession.

545>75S- Carbon Holder for Electric Arc Lamps. Thomas
E. Adams, Cleveland, O. Application filed February
15, 1895.

A fixed jaw, having recesses in its sides, a movable jaw, a
yoke p'ojecting from the movable jaw and extcndinii through
the recesses in the fixed jaw to a point in rear of the fixed jaw,
and a thumbscrew passing through the yoke and engaging the
fixed jaw.

545,806. Trolley Wire Support. John W. Meaker, Evans-
ton, 111. Application filed November 17, 1894.

A hanger and a clip movable loneitudinally on the hanger
and acting to bind a trolley wire dir.-ctly a :ainst the hanger,
comprises an important feature of this nivention.

545,815. Electric Signaling Apparatus. Benjamin Price,

Baltimcire, Md. Application filed April ':?4, 1894.

Claim I : In an electri • signaling apparatus a wheel or sector
h.iving a normal progressive forward movement, and provided
with a mecluinicil arrangement of solid keys representing a
fixed combination of electrical impubes, in combination with
the armature lever of an electro-magnet, arranged to arrest and
re ease the sector, and havin< a single finger provided with a
roughened device to co-operate with the solid key-bars, and
thereby arrest its movement by frictional pressure.

545,819. Electric Insulator. Daniel M. Rothenberger,
Lancaster, Pa. Application filed March 8, 1895.

An insulator is described, having a transverse opening, verti-
cal or lonwitudinal side grooves or slots communi ating with
the opening and forming a transverse web or ligament of a
width approximately the same as the diameter of the main wire,
whereby the tie wire will have a side and top hold upon the
main wire lo prevent it from slipping.

545'S53- Rotary Field Motor. Alard E. Du Bois-Rey-
mond, Berlin, Germany. Application filed December
26, 1893.

A number of coils are connected at intermediate points with a
number of contact terminals the contact terminals being ar-

ranged in a circle; a number of brushes, one f.jr each coil, are
mounted to be moved over the terminals, and adapted to make
contact with corresponding terminals of the several co^ls.

whereby the effective lengths of the several coils may be varied
at will.
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Telephones and Telegraphs at the Chi-

cago Board of Trade.
It is of the utmost importance to the brokers doing busi-

ness on the floor of the Chicago Board of Trade that the

quickest possible means of communication be provided with

outside commercial centers, and also with customers and

principals at outlying offices in Chicago, so that immediate

advantage may be taken of the constant fluctuations of the

market. In fact, it would be practically impossible to con-

duct the business done on the Board, as it has grown and

of-mouth communication between the members on the floor

and their partners or representatives in outlying offices.

The danger of the lines furnishing information to bucket

shops is thought to have been overrated, while, instead of

interfering with the desirability of having offices in the

building, it is found that many of the tenants of the Board

are among those most anxious to have telephones. So, by

recent action, the rule was changed, and the Chicago Tele-

phone company has just completed the installation of 12

instruments on the floor of the exchange. In addition 24

offices. The instruments are provided with metallic circuits

and are of the long-distance common battery type.

The chief novelty of this installation is the method- of

signaling employed. It would be entirely out of the ques-

tion to attempt to make use of the ordinary call-bells in the

uproar of the Board of Trade, so General Manager Hibbard

of the Chicago Telephone company devised a system of

visual signals which seems to meet all requirements. This

consists in placing a 16 candle power incandescent lamp

over each telephone, in a metal box into which the number

FIG. I. TELEPHONES AND TELEGRAPHS AT

developed, were it not for the fact that the outside world

is in constant touch with the exchange by means of the mul-

titude of electrical wires that radiate from it in every direc-

tion.

The telegraphic business transacted on the floor of the

Board is enormous in extent, and now this service is to be

supplemented by a large number of private-line telephones.

For years the directors of the Board ol Trade fought the in-

troduction of telephones, for the reasons, principally, that

it was feared that the quotations would get into the bucket

shops by this means, and that the introduction of telephones

on the floor would depreciate the renting value of offices in

the building for brokers' use. The management was at last

convinced, however, that these objections carried little

weight in comparison with the great advantage of word-

THE CHICAGO EOARU OF TRADE.—PRIVAIE-LINE INSTRUM

additional telephones will be put in immediately, and others

will follow as the demand warrants. The brokers are be-

ginning to realize the great advantage in economy of time

attainable by the use of telephones, and, as the idea spreads,

it is not unlikely that 100 or more mstrumenls will be in

use.

The 12 instruments now in place are in the northeastern

portion of the hall, beneath the private visitors' gallery and

but a few feet from the wheat pit. They are placed closely

together, with "wings" extending outward from the upper

portion, as shown by the view of several of the instruments

presented on this page. The telephones are all on private

lines, of course, and are not connected in any w'ay with the

telephone exchange, merely serving for direct communica-

tion between members on the floor of the Board and thiic

ENTS ON THE FLOOR OF THE EXCHANGE.

of the telephone is cut, and a correspondmg lamp and num-

ber in a row high up on the gallery. The idea is an out-

growth of the experience wilh lamps in the main-express

system at ihe telephone exchange, but this adaptation is be-

lieved to be entirely new.

In operation, if the broker at his office removes his tele-

phone from the hook, the electric lamps representing his tel-

ephone on the Board of Trade are lighted.
,
One of these

lamps being placed immediately over the telephone instru-

ment and the other, in a conspicuous place" along the wall,

the representative on the floor of the exchange can readily

tell when a call is made for him on the telephone. When,

replying, the representative on the Board removes the tele-

phone from the hook, the lamps are extinguished and re-

main extinguished until another call is made. In the iUus-
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tration. Fig. l, there are calls from telephones 9, 10, il

and 12, while 7 and S are in use, the lamps not being

lighted. The higher row of lamps and numbers, to attract

attention at a distance, is not shown in the picture.

Provision is made for making a call from the Board of

Trade to the broker's office by the use of a push-button.

On account of the fact that the instruments on the Board

of Trade are placed side by side, the upper portion of

each is enclosed in m.:tal partitioDS, so that the user is

free from the observation of any one using the adjoining

telephone. In order that the user of the telephones on

the Board may have the opportunity, as much as possible,

of facing the wheat pit, or any other desired portion of

the room, the transmitter arm is provided with a uni-

versal joint by means of which it not only may be lovi^ered

or raised, but may be turned from right to left so that it

may be used in any position. Although the room is very

noisy during office hours, it has been found possible by

properly placing the transmitter and by the proper arrange-

ment of the transmitter cut-out button to shut out the noise

of the Board itself while the message is being received.

The method of operating the incandescent lamps is that

which has been used by the Chicago Telephone company in

operating trunk line signals and in operating its main-

express system. A relay is connected to the line when the

telephone is on the hook. This is furnished with current

from the main battery when the circuit is completed by the

removal of the telephone from the hook at the distant sta-

tion.' The armature of the relay being attracted in this

manner, its local function is to close the 1 10 volt circuit

operating the 16 candle power lamps which serve to furnish

the signals. The lamps are inclosed in metal boxes about

eight inches high and five inches wide. In the box the

figures are cutout on the front and sides, and back of each

is a piece of ground glass which serves to diffuse the light

evenly.

The position of the telephones is such that brokers can

stand at them and make trades with men in the pit by

signals with the uplifted hand. This will undoubtedly be

done to a large extent. It is objected by some that there is

no record of an order received over the telephone, but as

there is no record of the majority of trades on the Board at

present, it is not thought that this criticism will have much
weight.

An amusing instance of the overmastering desire to spec-

ulate ever present in the Board of Trade broker's breast was

developed during the testing of the lamps over the tele-

phones. First one lamp, say No. 3, would burn, then No.

II, and so on at random. This attracted the attention of

the men in the pit, and soon all sorts of Jjets and pools were

made on the next number to show up. Il was as exciting

as faro, and for a time it was rumored that the officers of

the Chicago Telephone company were to be apprehended

for running a gambling game at the Board of Trade. The
novelty of the thing soon wore off", however, and the bro-

kers went back to their more serious vocation.

The telegraphic business on the Board, as has been said,

is of enormous extent; in fact, the Chicago Board of Trade

has the largest branch telegraph office in the world. The
Western Union and Postal companies have 1 70 operators on

the Hoor every working day, packed in a space of between

2,000 and 2,500 square feet in the northwestern corner of

the hall. The business is about equally divided between

the two companies, and the Western Union alone has han-

dled 12,000 messages in the few working hours of the Board

of Trade day. Every commercial center in the country has

direct telegraphic connection with the Chicago Board ot

Trade, and there are about 20 circuits to New York as well

as direct cable connection to Europe. Every effort is made
to handle messages quickly, and on an average the message

is in the hands of the addressee in from 30 to 45 seconds

from the time the last word -is taken down by the operator.

No copies are taken, and the messages are not receipted

for; nevertheless the accounts of the companies are rarely

disputed. Everything is done in the simplest, most direct

manner, with the one idea of saving each fractional second

of time possible. The messengers are all familiar with the

faces of the men on the Board, and there is no formality

whatever in getting the dispatch into the hands of the man
for whom it is intended. During the busy hours the scene

about the telegraph counters and, indeed, all over the floor,

is one of much bustle and excitement. A good representa-

tion of ihe imposing exchange hall of the Board, as it looks

on a holiday, is given in Fig. 2. A glimpse of the telegraphers'

quarters may be seen in the lower right-hand corner.

William II. as an Electrician.
The Hohenzollern, the yacht of the emperor of Germany,

says VElectrkien, has been furnished, from suggestions

by its illustrious passenger, with an emblematic representa-

tion in miniature colored lamps, at the summit of the main-

mast, of the iron cross with the eagle, on a gold ground

strewn with small eagles and crowns.
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His majesty, who is fond of tinsel and glitter, says the

French journal, is ravished withi this new form of electrical

light house, which m the night produces a veritable fantastic

effect.

High Potential Dynamo for Laboratory
Practice.

Laboratory practice, says VIndustrie Electi-iqm, often

necessitates the use of a generator of high tension but of

small current. This is often accomplished by coupling up

primary batteries or accumulators in series, sufficient in num-

ber to obtain the desired pressure. Such procedure is open

to serious objections: It is unwieldly, costly, disagreeable

and onerous to maintain, often difficult to insulate, variable

as to results and therefore generally unsatisfactory. Not

so the dynamo. It far more perfectly satisfies the condi-

tions, requirmg but little space, being moderate in cost,

easy of maintenance, reliable as to voltage agreed upon

from maximum to minimum, and variable at will according

to speed and excitation. These are some of the advantages

of dynamic over voltaic current, to which the laboratory of

the Sorbonne can testify. Mr. Hurmuzescu, an attache of

the laboratory, conceived the happy thought of procuring

from the old house of Call a dynamo of 0.2 ampere at

3,000 volts, which he desired to use in the study of the vari-
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The shaft is supported by three standards which do not

touch the conductors.

There are but two exciter cores, each of these correspond-

ing to Iwo field rings. The exciter current is of no volts.

Each of the four exciter bobbins is made up of 16 layers of

1.4 millimeter wire, with 58 turns in a layer, or 1,856 turns

in the spool. The air space between the polar masses is

1. 5 centimeters.

When the four rings are connected in series, giving 0.2

ampere at 3,000 volts with a speed of 1,500 revolutions

per minute, there are about 3,000 ampere turns in each ex-

citer coil.

The resistance of a ring being 12S ohms, the loss by joule

effect for each, under theseconditions,is5.i2 watts; the mean

corresponding induction in the iron of the ring is 12,150

gausses; the loss by hysteresis according to Steinmetz's

formula (calling i7^o.oo3 for the extremely soft sheet-iron)

is 28.66 watts; assuming a similar loss for Foucault currents

in this iron and in the induced wire, there is a total loss of

62 watts per ring. The corresponding cooling surfaceis

1,500 square centirneters, which gives 24.2 square centimeters

per watt of total loss. This, considering the perfect venti-

lation obtained, explains why the elevation of temperature

in the rings is practically nothing.

With a constant external resistance tliepotential remained

TELEPHONES AND TELEGRAPHS AT THE CHICAGO BOARD OF TRADE.
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ations of resistance of metallic salts under the mfluence of

high-tension currents, and in other investigations.

The Cail machine is shown in Fig. i, while Fig. 2 shows

a longitudinal section of one-half the machine, and Fig. 3 a

transverse section through C D and G If. The shaft

carries four rings, each capable of furnishing 0.2 of an am-

pere at a potential of 750 volts, so that it is easy to obtain,

by different combinations, 750 volts at 0.8 ampere, 1,500

volts at 0,4 ampere, 3,000 volts at o.sampere, an elasticity

of extreme value in experimental work, and further, this

division is of great possible value in case of accident, for the

destruction of one of the divisions will still leave three

available to continue investigations.

Each of these divisions is made up of extra soft sheet-iron

plates, three-tenths milHmeter thick, with an outside di-

ameter of 25 centimeters and interior diameter of 19.4 cen-

timeters. They are dressed and fixed upon a bronze cross-

bar with eight branches, without lateral jaws. Each plate

is separated from the next by thin paper and is afterward

varnished with shellac. It is then pressed and dried, when

the mass has a thickness of 4.S centimeters. The core has

three insulations: first cotton tape, then silk tape, then cot-

ton again. Each bobbin of a ring comprises 160 sections of

66 turns each (or 10,560 wires at the periphery) of a wire 0.3

millimeter diameter, in nine layers. The wires are insulated

from the binding hoops by layers of mica. Each ring when

complete was plunged into a bath of paraffine at a temper-

ature of 150*^ C, while at the same time an intense test cur-

rent was sent through the coils.

The collector, of copper, comprises 160 plates having an

exterior diameter of 20 centimeters.

Fig. 2 shows clearly the mode of mounting the cross-bars.

absolutely constant. The following table ot some experi

ments made with the dynamo, as tests, is interesting:

Speed

.

Iiitetibity of the Tension.
Revolutions exciter. Amperes. Difference of
per minute. Potential. Volts.

1,000 0.9 1,652

960 . 1-5 2,5iS

i,o6t 2.0 1,054
1,028 2.5 3.5°^
1,040 2.7 3.554
1,087 3.0 3-929

These tests were all made with the four rings in tension.

The final test is particularly interesting, the tension obtained

being nearly 4,000 volts.

National Electric Light Association.
A meeting of the executive committee of the National

Electric Light association was held at the Murray Hill

Hotel, New York, Tuesday evening, September loth, with

the following members present: C. H. Wilmerding, presi-

dent; E. F. Peck, vice-president; C. O. Baker, Jr., master

of transportation; Charles R. Huntley, E. H. Davis, A.

Markle, W. R. Gardener, G. A. Redman, J. J. Burleigh and

John A. Seely. A committee composed of John A. Seely,

E. F. Peck and A. J. DeCamp was appointed to consider

the matter of holding an electrical exhibition in connection

with the nineteentli convention of the association, to be

held in May, 1896, in New York. This committee was

clothed with power to act, and will report as soon as

possible to the full board. In the meantime the friends of

the project should take steps to secure an expression of

opinion from prospective exhibitors that would warrant the

undertaking.
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Accumulator Traction.
By Maurice Barnett.

Now that storage battery cars are to be introduced in

New York on the Fourth avenue railway, on the under-

standing that if they prove more practicable and economical

than other representative traction S)-stems the cars on the

Fourth and Second avenue lines will be equipped with stor-

age batteries, it is a matter of considerable interest to rail-

way and electrical men to know how far the hopes of friends

of the storage battery are liable to be realized, and what

showing battery traction will make against its competitors,

(i) the trolley system and (2) the underground conduit

WESTERN ELECTRICIAN.

amount can be made up by a saving in interest, a diminished
expense for maintaining the motor equipment and a smaller

cost for the motive power.

The favorable features of a storage battery system of

traction are well known, and have reference to the fact that

each car is a unit by itself, independent of the power house,

during its trips, and in no way embarrassed by derange-

ment in the station or overhead equipment—differing in this

respect from the trolley system, where a stoppage in the

power house or trouble on any section of the circuit may
hang up all the cars on the line or in the section, as the case

.

may be, until the trouble is remedied. Again, as the
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system. In this connection it might be said that although,

the underground conduit system has obtained a foothold

here sooner than the storage battery system, it is very

doubtful whether the former will ever come into general

adoption. The closest estimates on total investment, in-

cluding real estate, road and complete equipment—estimates

based on a study of the systems in New York and Wash-

ington—put the cost of the underground system at about

$100,000 per mile of track length, or between three and

four times that of the storage battery system. Moreover,

the total operating expenses of the underground system,

including interest on mvestment, is about 19 cents per car

mile, against 15 cents for the troUey. This large difference

is accounted for by the excessive interest charge which the

former system must pay. The necessity for some system

other than animal traction and trolley traction has, of course,

led to the adoption of the underground conduit, but it is

almost certain that just as soon as it shall have been demon-

strated that storage battery cars can compete, under certain

conditions, successfully with the- trolley system, under-

ground conduit systems will play an insignificant part in the

development of electric traction systems in the United States.

The Electric Storage Battery company of Philadelphia,

which is putting in the new cars in New York, appears to

be sanguine as to the results which will be obtained with

the new cars, which, in many respects, embody radical points

of departure from previous types of storage battery cars.

The Storage Battery company is basing its estimates as to the

capability of the cells upon actual knowledge of the work

that is daily being done with the " chloride accumulator"

in storage battery traction in France, where a type of bat-

tery similar to that to be employed in New York has given

more than satisfactory results.

There has never been any doubt as to the advantages pos-

sessed by a storage battery system of electric traction, the

only doubt ever expressed being one concerned solely with

the question of operating expenses. The great drawback

has been, not as many persons think, the weight of the bat-

tery, but the cost involved in the maintenance and handling

of the cells in traction work. In the old style of storage

battery cars the battery was placed in the sides of the cars

under the seats. The expense of inserting and removing it

each trip added considerably to the operating expenses. In

the new cars the battery will be placed under the car where

it can be handled easily and at about one-quarter the for-

mer cost of this operation. A report by J. Sarcia, which

can be found in the Biillelin de la Societe Iniernational des

Electri^iens leads to the hope that the cost of maintaining

and handling batteries in traction service will be, in the

style of car suggested, something under 3 cents per car

mile. We hope subsequently to be able to show that this

load on the engines and dynamos in a storage battery

system is constant, it follows that these need not have

greater capacity than is sufficient to satisfy the average de-

mand for power. In the trolley system the capacity of the

power plant must be such as to enable it to respond to the

maximum demand made upon it. As this demand is very

variable, being anywhere from 20 to 300 per cent, above the

average demand, it follows that the power plant for a

storage battery system will be considerably smaller than

that required for the trolley system. O. T. Crosby puts

the relative capacity required by the trolley and battery

system power plant, respectively, as i : 7^; in other words, the

battery system will require a power plant only two-thirds as

large as that required by the direct system. In considering,

later on, the relative cost of construction under the two sys-

tems, this ratio will be taken. This, incidentally, empha-

wires employed in the direct system. In the event of a
positive proof that tlie storage battery car is capable of

efficient service at the same or even slightly greater expense

than the trolley cars, attention will again be directed to the

advantages of the storage battery system—when a tendency

may be manifest to limit the construction of overhead lines

and multiply that of the storage battery system—the first

systemof electric traction tried here or abroad, and neg-

lected only because the difficulties in the way of its adoption

were not worked out so quickly as in the case of its compe-
titor, the trolley system.

In order to arrive at an approximate cost of traction by
storage battery cars we may consider separately the various

factors entering into this. What chiefly interests us is the

factor of maintenance and handling. This, according to the

report of M. Sarcia, already referred to, was t^]/^ cents per

car mile—a figure, however, susceptible of marked reduc-

tion. In order to explain this and at the same time to show

that the basis of the foregoing figure was a set of conditions

not wholly favorable to storage battery traction, it may be

interesting to give, in brief, a synopsis of M. Sarcia's re-

port descriptive of the industrial application of accumula-

tors to electric traction made by the Tramway of Paris and

the Department of the Seine on the lines of St. Denis to

Paris and of St. Denis to Neuilly.'

The lines in question, which are known as (i) St. Denis-

Madeleine. (2) St. Denis-Opera, (3) St. Denis-Neuilly,

have their termini near the depot of St. Denis. On these

lines electric traction superseded horse traction June r,

1S92, and up to the present time about 2,000,000 car miles

have been covered by the storage battery cars. On these

lines the grades are fairly severe, being as high as 4 per cent,

for considerable distances and ranging frequently from 2 to

2j^ per cent. On the Madeleine line each car covers daily

from SS.8 to 97.5 miles. With horse cars the distance

covered daily was not over 60 miles. The conditions on

the Opera line differ in so much as the motor car tows an

ordinary car holding 50 persons—making 100 persons car-

ried in all on this line by each motor car. On the Neuilly

line each car makes two trips out and back on the Opera

and Madfiieine lines—or about 30 miles on a single charge

of the battery. On good Vignole rails,where the traction co-

efficient wasonly 13.2 pounds to the ton, the distance covered

on each charge of battery was no less than 70 miles. Con-

tinuing, M. Sarcia points out that in order to replace a dis-

charged by a fresh battery.it was necessary" to handle 24

trucks, the men having frequently to roll these the entire

length of the charging rooms, involving a very large expendi-

ture of labor. The necessity for this grew out of the cir-

cumstance that the company, instead of building a modern

power house with every convenience for the handling of the

batteries, rehabilitated the old horse-car stable and converted

it into a charging room. Obviously, economy in handling

could not be expected under such conditions. Moreover,

instead of supporting the battery under'the car, it was placed

in the sides of cars underneath the seats. Sarcia estimates

that in the style of car to be used in New York a saving of

.6 cent per car mile could be effected in handling. Subtract-

FIGS. 2 AND 3. HIGH POTENTIAL DYNAMO FOR LABORATORY PRACTICE.—LONGITUDINAL AND TRANSVERSE SECTIONS.

sizes the value of an auxiliary storage battery plant for

roads already equipped with the trolley system, the storage

battery serving as a reservoir to store up the energy repre-

senting the difference between the average and the maxi-

mum demand on a generating plant, and as a regulator,

enabling the engines and dynamos to be worked at a con-

stant load and securing them from the strains and stresses

to which they would otherwise be subject.

Furthermore, in the storage battery system there is no

loss of pressure in ''feeders" and "line;" the grounding of

one motor does not affect others; the durability of the

motors is greatly increased by reason of the low pressure

used in this system; and lastly, there is not the unsightly

trolley line with the attendant danger to life and property

growing out of the high-tension current and obstructive

ing this from 3'3 cents given as a result actually obtained in

practice, we have 2.7 cents as cost per car mile for mainten-

ance and handling of battery.

The cost of power will depend on price of coal at power

house, cost of labor, oil, waste, water and other supplies

—

illustrating the difficulties encountered in making a com-

parative estimate of costs of power in different systems.

From a paoer by T. S. Badger on the cost of construction

and operation of electric railways, we find that the average

cost of power per car mile of 22 trolley roads with from

three to 140 cars in operation, length of track three to 51

miles, daily mileage So to 150, average daily mileage no,

I. This road and the arrangements for handling batteries i

described and illustrated in the Western Electrician, June
1895.
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was 1.96 cents. Now as in the storage battery system en-

gines and dynamos are run at a constant load, it is sale to

assnme that cost of power, neglecting interest and depre-

ciation, wil! not exceed So per cent, of the figure given, or

1.56 cents per car mile. Authorities are not wanting who

ascribe to the storage battery system an even greater effi-

ciency. In Dubuque, Iowa, with a comparatively small

number of storage bittery cars in operation, the cost for

power W.1S only i.So cents per car mile—bearing out the

belief that 1.56 cents is quite within the limit for well de-

signed power houses operating a fair number of storage

battery cars.

As already noted, owing to the low pressure used in the stor-

age battery system, the durability o f the motors is very greatly

increased. The average maintenance cost of the rolhng stock

of ihe 22 trolley roads cited is i.So cents per car mile, M.

Sarciaputs this factor at I centper car mile. In New York,

where every eiTorl will be made to introduce the very best

electrical equipment and carry on the work under the most

favorable conditions, it is safe to say that the true figure for

maintenance of rolling stock will not be more than .8 cent

per car mile.

Regarding maintenance of power plant, it may be said

that inasmuch as the power plant in a storage battery sys-

.

tem need be only two-ihirds as large as that in a trolley sys-

tem, the maintenance cost wdl be only two-thirds as large.

As a matter of fact it will probably be only one third as

much, since the machinery is free from the strains to which

it is subject in the direct supply system. There being,

furthermore, no external circuits, lightning is less apt to

play hivo: with the electrical part of the equipment.

Coming now to the question of interest on total invest-

ment, consider first the investment per mile ot track laid of

the trolley system. Trolley construction, where iron poles

are used and where, as in cities, the feed wires must be

buried, will cost about $12,000 per mile of single track. As

l6 to 20 foot cars can be had fully equipped for, say, $3,250

each, two cars (to the mile) will cost $6,500. Making an

allowance of 15 horse pijwer per car at $100 per horse

power for power plant, but not including real estate or build-

ings, we have for the two cars $3,000. The cost of road-

bed will add about $7,500 per mile of track, while real

estate, buildings, etc., may be assumed to be $7,000 per

mile of track—making a total investment of $36,000 per

track mile. On the basis of 56,000 car miles run per an-

num per mile t)f track length, we have at 6 per cent, per

annum an interest charge of 3.S5 cents per car mile run to

be added to operating expenses. For storage battery con-

struction there is an item approximating $7,600 for bat-

teries for the two cars not found in trolley construction.

On the other hand, a saving is effected of $12,000 for over-

head construction, while the cost for power equipment and

real estate is reduced by one-third, being $2,000 for the for-

merand $4,666 for the real estate, buildings, etc. We thus

have a total cost of construction of $28,267, o*") say, $28,-

000; and with the same trackage as in the ca^e already con-

sidered, we have an interest charge, per car mile, of 2.99

cents.

Assuming that in the two ca>es just considered mainte-

nance of roadbed and track, transportation and general ex-

penses will remain the same, we can arrange in parallel

miles daily, with moderate grades—general conditions

covering cost of fuel and supplies, wages, etc., being uni-

form—shows both systems to be on an equal footing. A
set of conditions slightly in favor of storage battery construc-

tion would show greater economy for the battery system.

Thus, if the length of track was large in proportion to num-

ber of ca]:s run, the extra interest on greater relative cost

of trolley construction would swell the operating expenses

of the trolley system. Or, again, since the item of fuel is the

largest factor in ''cost of power," localities where fuel is

high priced would change the totals anl make battery trac-

tion more economical.

In conclusion, it may be said that even if trolley traction

were more economical than storage battery traction, the

system would be open to the objections that the (r) cars are

depei.derit at all times on the power house, and have no autc-

A, Central Gallery; B, Girondist Palace; C, Palace of Electricity;

E and F. Girondist Galleries; G, Monument of the Girondists;
the river Garrone is showa at the bottom of the cut.
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mobile character as have battery cars; (2) the moment the

trolley leaves the line the cars are left in darkness; (3) the

high tension currents constitute a source of danger to the

traveling public; (4) the trolley line is unsightly; and (5)

overhead wires are a formidable obstruction to firemen en-

gaged in the never pleasant work of fighting fires. Inas-

much as a successful storage battery system would be, both

from the point of view of the public and the street car com-

pany, what F. L. Pope calls "an ideal solution of the problem

of electrical transportation," it is evident that this system,

having total first cost and operating expenses in its favor, is

bound to have a speedy and wide development and play no

insignificant part in the future history of electric traction in

this and other countries.

Bordeaux— Its Thirteenth Exposition.

The Bordeaux "National and Universal" exposition of

1S95, like its predecessors, is being held under the auspices

of the Philomathic society, founded in rSoS, with 69 char-
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the values already given. A general distribution of ex-

penses per car mUe is then as follows:

Trolley
Storage
battery

Cents

.

Cents.

Maintenance of roadbed and track
Maintenance of line
Maintenance of power plant
Maintenance of roiling stock ..'.

vlaintenance and handling of batteries

54
.18

.36

I.
96"'

t:tl
3-35

54

.12

.io

2.70

4-o8
1.26

2.95Interest on total investment

Total 14 93 14-95

As given here the cost of operating cars by the trolley

and storage battery systems respectively, on roads of 15 miles

and upward, with 20 or more cars averaging about 100
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ter members—gentlemen of culture, public spirited and phil-

anthropic, who proclaimed as the object of the association:

"All that can contribute to the progress of useful and agree-

able knowledge is the object of the Philomathic society; its

end is to incite emulation, encourage industry and aid

talent."

The membership roll has grown from 69 to 900, and the

names of the elite of the Bordelaise shine proudly in the

roster, so that it is admitted that the individual is honored,

not the society, by the union.

Bordeaux held its first exhibition in 1S27, and it was con-

tinued 40 days. From that date to the present, the exposi-

tions, like the association, have grown in importance, until

the Bordeaux e.xposition is a center of attraction, not only

in France, but upon the continent for tourists and sight-seers.

The site of the exposition for the last four occasions has

been the "Place des Quinconces," so named from the ar-

rangement of trees ornamenting it, and the twelfth exposi-

tion made a record of 6,OOD exhibitors and 1,000,000 visitors.

The Place des Quinconces (quincunx) has about 100,000

square meters of surface, and while this space is looked

upon as restricted, the society disliked much to change its

habit, at, because here was where success first fully crowned

its efforts, and so this was selected for at least one more at-

tempt, previous to a change for more elaborate accommo-

dations.

Fig. I represents the entrance to the exhibition, Fig. 2

the Palace of Electricity, and Fig. 3 the ground plan on a

very small scale. The illustrations are reproduced from

La A^t7/urc.

The exposition is composed of one principal building,

comprising one vast nave, an immense rectangular hall

called the Gironde Pa'ace, of which the extremely decora-

tive facade is raised above the parallel quay of the river

Garonne (Fig. i). The other facade lerminates in two
pavilions facing the monument of the Girondists. Back of

the Palace of Wines is the Cupola Hall I), F'ig. 3, a very

high building which includes a theater, and surrounds the

gallery of the first exposition of social sciences. This hall

will also be used by congresses and musical assemblies and
exhibitions. The Dome or Cupola Hall is surrounded by
a gallery, access to which is gained by an elevator and from
which there is a fine view of the grounds and the bay.

The electrical portion of the exposition centered in the

hemicycle C shown in Fig. 3, while in another portion of

the grounds there will be exhibited a novelty in the form of

an electrical house, where every fuoction possible will be
actuated by electricity. Every conceivable application of

electric current to the needs of housekeepers will be given

practical application here. Doors will open, bells will ring,

and telephones talk; cooking, warming, ventilating, light-

ing, ironing, the running of a sewing machine and the

operation of electric carpet sweepers, all will be done by
electricity; and if there is any application omitted, the pro-

motor of rhe scheme will be thankful if the reader will sug-

gest it, that it may be included in the grand plan. There
will be luminous fountains, of course; that goes without

saying, and no end of lights, little and large, all through the

grounds; and one can see no reason why the thirteenth Bor-

deaux exposition should not be more than ever a success, for

while the description here given is meager and imperfect, it

is known to be a fact that the overflow covers as much
ground as that described, and the annexes are by no means
few and far between. The readers of thisjournal, however,
are chiefly interested in that portion devoted to electricity,

and it is only necessary to say that this department will be

in keeping with the importance of the industry.

Electricity in California Gold Mining.
An interesting article has been prepared by A. E. Ham-

ilton upon the re.^ources of El Dorado county, California,

in which he says that the mining industries' are only begin-

ning to show their great value, and the assiduity with which
capitalists are seeking opportunities in these properties is

proof convincing of the interest men are taking in California

gold mines.

Of motive power for mining and other purposes he says:

Commensurate with the importance of mining industries
and intimately related to them for this portion of the coun-
try is motive power. Capital can find opportunity here for
fruitful investment. Power can be generated on the South
Fork of the American river in a central location equal to
that an Folsom. Mills could be supplied within a radius of
30 miles, and electric power thus at the disposal of millmen
wou'd stimulate mining in this county to such an extent as
would yield great dividends to both the enterprises. It is

true the Pearson brothers of Placerville have begun a plant
on the American river, built 1,500 feet of ditch, done some
tunnelling and finished the flume grade. Though they are
persevering in their undertaking they lack capital for rapid
prosecution of the work. The situation is e-xceedingly fa-
vorable for the introduction of electric power. Not only
would mining industries be served, but the hundred and one
other purposes to be supplied within the district would
yield a good revenue. It is to be hoped that capitalists
seeking opportunities will not overlook this chance. It is

but 2 U miles from Placerville to the river, where the plant
is now in course of construction, but proceeding slowly for
the lack of funds. The outside world has scarcely an ad-
equate idea of the opportunities offered by El Dorado
county in her mines and electric faciHties.

New York Trolley Party.
The accompanying sketch, reproduced from the A^CiO York

Herald of September Sth, gives a fair idea of the condition

of the eastern metropolis so far as its facilities go toward
providing the people up-to-date advantages and pleasures

such as other communities enjoy. The Herald entitles its

sketch "The Latest in Trolley Parlies." and it prints in con-

nection with it this warning from "Casey," the social leader

in charge of this fashionable expedition: ''Hoi' on tight,

Chimmie, an' don't drop der trolley pole." Poor old New-
York.
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Bell Company to be Attacked.

It has been dedded to attack the -Vmerican Bell Tele-

phone company under the anti-trust laws, and information

has been lodged with United Stales District Attorney

Black ofChicago and Attorney-general Maloney at Spring-

field, charging the Bell company with violation of the

federal and state laws. These actions have been instituted

by the American Telephone Protective associalion, which

has been coUecting and compiling evidence in this case for
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Telephone News from the Northwest.
[From the Minneapolis correspondent of theWESXERN Electrician.]

The authorities at Davenport, Iowa, are taking steps to

remove about 20 .per cent, of the telephone, telegraph and
electric car poles.

The council of Sheboygan, Wis., has granted a franchise

to the Northwestern Telephone & Construction company of

Milwaukee. The ordinance granting a franchise to the .

National Telephone & Construction company was not even

FIG. I. BORDEAUX—ITS THIRTEENTH EXPOSITION —PRIKCIPAL FACADE AND LL'^MINOUS FOUNTAINS FROM THE
INSIDE LOCKING "WEST.

some time. President Keelyn has made the following state-

ment of the ca'se:

The American Bell Telephone company of Massachu-
setts is a parental organization. In the state of Illinois it

licenses the Western Electric company to manufacture
apparatus for this section, the Central Union Telephone
company to operate exchanges in Illinois, Indiana, Iowa
and Ohio, and the Chicago Telephone company to operate

exchanges in Chicago and suburban cities. These three are

all Illinois corporations. The Bell company also licenses

the American Telephone & Telegraph company to operate
the long-distance telephone, and gives it the exclusive toll

service between cities. This is a New York corporation.

In addition there are from two to five subcorporatious in

every state and territory besides Illinois, holding licenses from
the Bell company. The Western Union Telegraph com-
pany is interested in all these licenses with the Bell company
to the extent of 20 per cent. This is the result of the liti-

gation many years ago on the patent question, when the

Bell company, the Western Union company and other tele-

phone interests settled their differences and entered into a
gigantic combmation. A monopoly was created by specific

contract. This was before the enactment of the anti-trust

laws. The contract provided that discrimination should be
made in favor of the allies of both companies and that all

competitors should be barred.

It prescribes who shall use telephones, how they shall

be used, and the minimum prices to be charged for their

use. The contract expressly prohibits the use of tele-

phones by competitors of either of the contracring parlies.

It provides that contracts shall be made with favored allies,

and none other for telephone service throughout the coun-

try, expressly circumscribing the rates to be charged.

This neutral agreement made the Bell company a pater-

nal organization, and provided for it a majority of the stock

in all the other corporations except the Western Union com-
pany, which was given one-fifih of all royalties. The basis

of the contract was to prohibit competition with the West-
ern Union company in telegraph business and to prohibit

competition with the Bell company in telephone business.

The contract definitely requires both concerns to absorb all

interests then existing outside of their own in telephone

lines and forcing them into the combination either through

purchase, contract or litigation. The laws of both Illinois

and New York have been violated in carrying out this con-

tract. There has been a restraint to trade both in the

manufacture and use of telephones and the creation of an

illegal trust.

The combination has been kept up by the power of the

Bell company, which absolutely controls all the sub-corpora-

tions. The day of reckoning is near, however, as the inde-

pendent companies are driving it from the field. The inde-

pendent companies are able 10 charge one-half the Bell

company's rates and yet make a net profit of 30 per cent.

They are able to do this by modern apparatus and economy
of operation, and also by the absence of watered stock.

considered. The Northwestern Telephone company is ar-

ranging to put in an exchange at Anoka, Minn. They have

secured 25 subscribers. Automatic switches will be used.

The Pheenix Telephone company of Indianapolis, which
is arranging to begin construction at Mankato, Minn., con-

templates covering North and Northwestern Iowa and

Southern Minnesota up the Blue Sarth valley with telephone

lines. They have put up 200 miles of wire this season in

Northern Iowa, and will in time lead into Mankato. When
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Telephone communication is established from Bancroft,

Iowa, to Sweat City and Armstrong, Iowa, and the line is

being rapidly extended.

The Northwestern Telephone Exchange is putting in higher
poles at Stillwater, Minn. , to.overcome the noises from trolley

cars, owing to the wires having been nearly parallel hereto-

fore.

Oregon, Wis., parties contemplate building a telephone

line to Madison, Wis.

An effort is being made at Fargo, N. D., to extend the

telephone line from that place to Lisbon, N. D.
The People's Electric company of Madison, Wis., has

incorporated with $10,000 capital, to construct telephone ex.

changes and plants. L. E. Kerns, F. II. Ford and L. W.
Kroncke are the incorporators.

J. W. Scriber, F. D. McCully and W. W. Hindman have
incorporated a company at La Grande, Ore., to build tele-

phone lines to Union and to Elgin, Ore. Their capital is

$3,000.

Capt. Ira Harris was granted a telephone franchise at

Superior, Wis., for 30 years for the Standard Telephone
company.

Petition for Injunction Against the Chi-
cago Telephone Company.

A. S. White has commenced a fight in the Circuit Court
against the Chicago Telephone company, attacking its

right to erectpoles upon Lake avenue in Hyde Park.
Mr. White asks the court to enjoin the telephone com-
pany from maintaining tree trunks and, telephone wires
as well as conduit pipes in front of his house, Lake ave-
nue, south of Thirty-ninth street. The complainant says

his property is improved with a fine house, and that the

wires and tree trunks which the company have erected

are a nuisance. White adds that the ^vires constantly

give out disagreeable noises, particularly in cold weather,

which disturb his peace and quiet and that of his family.

The court is told that in the original title to the com-
plainant's property the title to the westerly half of Lake
avenue went with the property, consequently While claims

that he is the owner of the fee in that portiot^ of land

in front of his house extending to the middle of the street,

and owns the location where the dL^fcndant's poles are

placed. For this reason the court is asked to interfere

and cause the poles to be torn down.

Chicago Telephone Company and Its

Employes.
[From the Chicago Chronicle.^

The Chicago Telephone company now appears in the new
- role of a censor of morals. Some months ago it described

FIG. 2. BORDEAUX— ITS THIRTEENTH E.VPOSITXON.—ELECTRICITV BUILDING ON THE RIGHT.

The large plant of the Detroit railway at Atwater and

Riopelle .streets is to be completed by October ist. The
building is 230 by 135 feet and will contain Allis engines

and Walker generators of a capacity of nearly 4,000 horse

power.

they have an exchange in there they will build into Minne-

apolis.

The Western Electric Telephone company is combatting

the Iowa Union at Mason City. They e.xpect to reach

Sioux City on the west and Minneapolis on the north soon.

The Winona Telephone company of Winona, Minn., con-

templates building to Witoka, Dakota, Dresbach and Pick-

wick, Minn. Rochester, Minn., has extended an invitation

to continue to that point, and as the company has a line to

Dover, it will be but a slight extension from there on.

the color of dress which might be worn by female employes.
Now it prescribes the cut. The well-known moral sense of
the telephone company is affronted and outraged by the
spectacle of women clad in bloomers. It is one of the few
instances in which the corporation has attempted to estab-
lish a regulation not intended either to reduce its expenses
or to increase its profits. Corporation magnate get so in

the habit of regulating matters for their employes and for

the general public that it is not extraordinary to find some
of them occasionally invading the domain of feminine dress,

with impertinent regulation of matters which concern them
not a whit.
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Serious charges have been made by C. L. Bonney

against the Chicago City Council, the Chicago City

Railway company and the North and West Chicago Street

RailPoad companies. In a published interview it is asserted

that many piibUc documents, submitted to the council,

have been suppressed, destroyed or lost in the interest

of the corporations which dominate the board of alder-

men. Mr. Bonney regards the city fathers as the hired

men of the big railway companies and he does not hesi-

tate to express his views on this subject in forcible Ian-

guage. He speaks as one familiar with the workings of

the council and the methods in vogue at the city hall. We
guess that the McGann-Bonney combination will make

considerable trouble for the old companies unless a set-

tlement is effected.

We extend our congratulations to the people of Atlanta,

the management of the exposition and the people of the

South generally upon the success that has attended their

efforts thus far, and we trust that the practical and substan-

tial results of this great exhibition will be as valuable and

far-reaching as our Southern neighbors anticipate. No
doubt it will be the means of attracting much attention to

that section of the country, and if it serves to awaken interest

among northern capitalists in the resources of the Empire

State of the South it will have amply repaid the good peo-

ple of that section for the expenditure of labor, time and
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money wliich the exhibition entailed. There is an ex-

cellent field for electrical workers in the South, and we trust

that it will receive due attention at the hands of the manu-

facturing and construction companies.

Tea:msters in Chicago do not appear to understand or

appreciate the fact that there is a city ordinance providing

for the punishment of those who wilfully obstruct street rail-

way tracks. The little fellows, drivers of buggies and

light wagons, generally make way for cable and motor

cars, although when possible they annoy and delay the rail-

way employes, but the drivers of heavy trucks and mov-

ing vans take advantage of their heavy structures being too

strong for the motor or grip cars to wreck and defy the rail-

way men to run into them. In such cases the street railway

company should instruct its employes to cause the arrest of

these drivers when practicable. A few examples of this

kind would have a salutary effect upon these fellows. They

fail to realize that their meanness affects the passengers on

the street cars, not the operating company.

Many interesting legal points have been raised in the

actions for damages against street railway companies grow-

ing out of the new conditions that have been brought

about by the introduction of electricity on surface lines.

Here is a case reported in the daily papers of Rochester in

which $10,000 is demanded of the local street railway com-

pany on account of an accident under rhe following circum-

stances: A man with a large basket had just stepped

upon a Sophia street car, which, the complaint alleges,

started at a rapid rate before the man had more than

reached the step, so that his body and his burden extended

several feet beyond the side of the car. The plaintiff was

standing close to the car, waiting for it to pass and was

knocked down by the body of the passenger and his basket,

and was severely injured. It would seem that the com-

plainant had no business to stand so close to a moving car,

and that by so doing, he was guilty of carelessness, thus re-

lieving the defendant of responsibility. A close observer

in any large city will notice frequent examples tending to

prove that many persons constantly invite injury from street

cars and other moving vehicles in crowded streets. The
public should learn to use a reasonable amount of caution in

crossing streets and when boarding and alighting from

street cars.

Heavy damages are demanded of the Omaha Street Rail-

way company for the destruction of the water pipes of the

city, which, it is claimed, is due to electrolysis. On Sep-

tember 9th the Farmers' Loan & Trust company ol New
York, holding bonds of the Omaha Water company in the

sum of $400,000, and E. L. Bierbower and A, B. Hunt,

receivers, filed a suit in the United States Circuit Court

against the Omaha Street Railway company asking for dam-

ages in the sum of $250,000. The petition alleges that

the water company has already expended a large sum in

replacing mains ruined by electric currents and is compelled

to replace many more. The court is asked to require the

street railway company to remove the cause of the trouble.

Here is a subject worthy of serious consideration, and it

behooves street railway companies to meet the issue squarely

and frankly. No better opportunity could be desired than

that afforded by the convention of the American Street Rail-

way association to discuss and dispose of this pro"blem. Let

the officers of that organization impress upon the street rail-

way men of the country the importance of this subject and

make its discussion the most prominent feature of the meet-

ing, and there is no doubt that the attendance of practical

men, those in charge of the operation and those furnishing

the financial backing of the roads, vidll be much larger than

it. otherwise would. It is a matter of vital importance to

the street railway interests of the country and should be

given the attention that such a question requires.

'

During the last week the anti-Bell forces have decided

upon a policy that will, it is believed, change the condition

of affairs in the telephone field. Heretofore the American

Bell Telephone company has assumed an aggressive atti-

tude toward the smaller and weaker companies that have

been endeavoring to gain a foothold, and it has succeeded

not only in drivuig many companies out of the field, but it

has by this policy kept other capital from investing. There

can be no doubt that it was the intention of the Bell inter-

ests to continue this policy under the ruling of the United

Court of Appeals in the Berliner case, and if any evidence

is wanted in support of this statement it is furnished by the

action of the Bell company in beginning proceedings against

several companies which were not members of the American

Telephone Protective association, and therefore could not

claim the support of that organization. As the concerns

attacked by the Bell company were not in a financial condi-

tion to stand the strain of a protracted legal controversy, it

September 21, 1895

was believed that they would prove easy victims,

even though they might make an honest effort

to defend themselves. It will be seen that the Bell

company's plans, well designed and carefully followed,

seemed in a fair way of accomplishment when the further

prosecution of these claims was stopped, temporarily at

least, by the action of the law department at Washington.

The government did not like the aspect of the case as it

came from the Court of Appeals with Justice Putnam's

curious opinion tacked on to it, and it did not take long to

decide that the only course for the government was to bring

the case before the Supreme Court of the United States for

review. This had the effect of placing a check upon the

Bell company and leaving the question of the legality of

the issuance of the Berliner patent still undecided. At this

point the anti-Bell companies stepped in and took up the

fight. They decided to proceed agamst the American Bell

Telephone company under the anti-trust laws, and they have

enlisted the services of the United States district attorney at

Chicago and the attorney-general of Illinois. The evidence

in the case has been collected and carefully compiled by the

American Telephone Protective association and has been

placed at the disposal of the government.

Of special interest at this time is the paper on "Accumu-
lator Traction," by Maurice Barnett, which appears on an-

other page of this number. The fact that street railway men
have been somewhat slow in seeing and taking advantage of

the many excellent features of this method of propulsion

has been a source of much annoyance to storage bat-

tery men, if indeed the failure of the public to reward

their efforts has not discouraged some of them in their in-

vestigations. To thi-s may be attributed in part the fail-

ure to fully develop the system. Much of the success of

the trolley has been due to the energetic manner in which

the details of the system have been worked out. While stor-

age battery men were haggling over patents, promoters of

trolley systems were overcoming the objections and difficul-

ties with which they were, beset in the early days. They

succeeded in not only perfecting their apparatus, but plac-

ing it in actual operation, before the storage battery men
began to realize the fact that they were affording their ri-

vals an opportunity to gain control of the street railway

business. Of late, it must be admitted, the promoters of the

accumulator have changed their methods. They have very

wisely transferred the scene of their active operations from

the court room to the laboratory, with the result that since

this change of policy was adopted more real advancement

has been made than had marked their progress in several

years. They have utilized the information obtained, put-

ting it into practical application, and to-day they are in a

position to present statistics as to the efficiency of the serv-

ice that they are able to give. In the present paper, Mr.

Barnett points out many advantages of the storage battery

over the trolley, and his figures, if correct, show that

marked advancement has been made. It is interesting to

note that he does not give much serious consideration to the

underground conduit system as a probable rival, assuming

that the storage battery will be used wherever the overjiead

trolley will not be admitted. This assumption is evidently

based upon the fact that the conduit system does not rank

with the overhead in point of economy, and that all of the

objections to the latter can be raised against the former with

the single exception of possible danger due to the presence of

the exposed overhead wires in case of fire. It is to be regret-

ted that storage battery men continue to harp upon the "un-

sightly" and"deadly" wires of the overhead trolley system.

They must know that these objections can be overcome, and

that to-day there is no good excuse for their existence. They
are a result of cheapness in construction, for which the

operating company is largely, if not entirely, to blame. If

such a company adopted the storage liattery it would

doubtless follow the same policy, and put in the cheapest

form of construction obtainable, and this would naturally

result in defects and disadvantages that might make it even

less desirable than a cheap form of trolley ecpipment. By
far the best policy to adopt in considering the relative merits

of the several methods of propulsion and forms of equip-

ment is to take the very best type of each as a standard and

insist upon constructing as well as operating companies

meeting this standard. The question is not how cheaply,

but how well these roads can be built, and the very best

service possible should form the standard upon which all es-

timates should be made.

Mr. Barnett's figures are based largely upon the results

obtained in the storage battery lines in operation in Paris.

This system was described and illustrated in the Western
Electrician of June 22d, and the recent reports that have

been received concerning the operation of these lines con-

firm the good impression made by the prehminary statement.

Still better results are anticipated when the conditions are

more favorable.
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Can I Get a Patent?'

By George P. Whittlesey.

This is usually the first question an inventor aslcs, when
he has completed his model or experimental machine and
finds that it works all right. To get an answer he writes to

a patent attorney, enclosing a sketch or photograph of the

invention, and a description of its constraction, mode of op-
eration and advantages. Perhaps I should reverse the or-

der and put "advantages" first, because the average in-

ventor gives more emphasis to that side of the question than
to the others. The patent attorney, on the other hand,
wants to know first of all w^hat the machine does, and sec-

ondly, how it does iL

To a man not familiar with the United States Patent
<jffice and its records, it seems a very simple matter to find

out whether or not he can get a patent for his invention. He
thinks all there is to do is to look at the patents for machines
of that kind, and see if there are any like his own. In a cer-

tain sense this is all that need to be done. But to put the

theory into practice is where the rub comes in, as in many
other matters. A few facts and figures may be interesting

to the readers of Machiu£)y.
The L'nited States patents are issued on Tuesday of each

week. The average number issued weekly during the year

1S94 was 3S2. In addition to these there were design pat-

ents, re-issues of patents previously granted, caveats, and
trade-marks registered. The total for the year was 19,875
patents, 92S design patents, 64 re-issues, 2,286 caveats, and
i,So6 trade-marks. These figures are somewhat below the

average for several years.

The patent system was inaugurated in 1790. Up to July
28, 1S36, the patents were not numbered. There were

9,957 granted during this period. Since the numbering be-

gan, on the date mentioned, there have been issued up to and
including June ir, 1895, no less than 541,057 patents. De-
sign patents began to be granted in 1843, and now number
24,395. The first trade-mark registered was in 1S70, since

which time 26,695 have been entered for record. There
have been nearly 12,000 patents re-issued to correct inad-

vertencies, accidents or mistakes in the originals.

This vast mass of material is divided into 213 classes of

invention, beginning with "Accoutrements" and ending with
" Woodworking Tools." The largest class is carriages and
wagons, with over 20,000 patents. The smallest is linotyping,

with less than 100. Between these I find air and gas en-

gines, 1,025; clutches, 1,535-; conveyers, 1,167; cranes and
derricks, 596; gas, 3,060; hardware making, 1,39=5; hoisting,

5,558; hydraulic engineering, 1,146; injectors and ejectors,

540; journal boxes, pulleys and shafting, 4,352; lubricators,

1,409; machine elements, 4,785; measuring instruments,

9,344; metal boring and drilling, 1,242; metal iorging, 732;

metal founding, 2,310; metallurgy, 4,685; metal punchmg
and shearing, 1,056; metal rolling, 1,167; metal turning,

planing and milling, 2,012; metal working-tools, 3,265;

punips, 4,240; railways and appliances {two classes), 23,808;

steam boilers and furnaces, 8,830; steam engines, 8,237;

steam engine valves, 2,465; wood turning, 756; wood-work-
ing machines, 5,524. These are the figures published by
the Patent Office on January i, 1895.

Each of the 213 classes is subdivided into subclasses, in all

more than 8,300. For instance, class 136, steam engine

valves, is arranged as follows:

Balance slide

—

Reversing.

Double. Rotary.

Roller. Safety.

Cut-off. Slide.

Gauge-cocks. Steam actuated.

Governor. Throttle

—

Piston. Electric.

Puppet.

**Well," says the inventor, "that should make it a very

simple matter to find out if I can get a patent. Just look

at the proper subclass, and if you don't find my invention

that settles it."

Unfortunately, it does not settle it. The patents are

classified by arts; that is, all the patents for gauge-cocks, for

instance, are supposed to be put together (I say "supposed,"

because there are some gauge-cock patents under other sub-

classes). But when a search is made to determine the

patentability of an invention, it is not the art or the class,

but the actual construction of the device which must be

looked for. A search on a gauge-cock must be carried

through not only that subclass, but also several subclasses

of cocks and faucets under water distribution, and possibly

into bottle taps, siphons and bottle stoppers.

A certain construction of axle skein required a search

through axles, axle skeins, axle boxes, hubs, hub attaching

devices, sand bands and wheels. An electrical branding

iron was searched in branding stamps, electric body wear,

electrodes, applications of electricity, electric heaters and

thermocauters. A tape holder in clasps, spools, ticket

reels, tape measures and packaging braid. An air-pump

governor, in fluid pressure regulators for gas, water and

steam, and speed governors. A blow-off cock in boiler

attachments, boiler cleaners, flue and tubular boilers, man-

holes, safety devices and furnace attachments. A pocket

axe in hammers and hatchets, knives, gauge knives, pocket

knives, razors, making axes and hatchets, box scrapers,

compound tools, scythes and erasers. An automatic rope

clamp in hawser clamps, clothes-line fastenings, fire escapes,

curtain-cord fixtures, hitching hosts, hitching straps, clasps,

cleats and belaying pins.

These examples, taken at random from my note book, are

sufficient to show that the official classification is not a safe

guide in making a search. One must rely almost wholly

upon his experience and his knowledge of the various arts,

so that in hunting for any particular thing he may be sure

to look in every place where it or something like it may be

found. Even electrical devices are scattered all over the

office, and one is not safe in confining himself to the two

electrical divisions only.

There is another point which must be kept in mind by
the searcher, and that is the mechanical equivalent of the

thing he has in hand. This is a matter of patent law, and

I. From Mackin ry.

only those accustomed to patent practice are able to prop-
erly recognize the value, as a reference, of many a patent
which to the untrained eye has no bearing whatever on the
invention.

It will be seen, therefore, that a ''preliminary examina-
tion" is a matter which takes not only time but skill and
experience, and that it is not by any means the simple thing
that it appears to be. And when you come to "validity
searches," to determine the scope and value of a patent,
there is demanded far greater ability and experience in the
careful weighing of claims and specifications, the thorough
examination of foreign patents, and the mass of printed
publications stored in the government libraries. But of this

I will not say more at present, my object being merely to

give the readers of Mac/ibieiy an idea of what it means to

attempt to answer the question, Can I get a patent?

Speed of the Baltimore & Ohio Electric
Locomotive.

The Baltimore Sun gives the following interesting ac-

count of the recent speed test of the new electric locomo-

tive used in the Baltimore & Ohio Railroad company's

tunnel under Baltimore :

This record was made in the locomotive's first test of high
speed through the tunnel. The electric giant carried on the
trip Dr. Louis Duncan, consulting electrical engineer of
the Baltimore & Ohio; W. D. Young, superintendent
of the Baltimore & Ohio company's electric power house;
L. H. Parker, supervising electrical engineer of the Gen-
eral Electric company, and F. H. Shepard, Mr. Parker's
assistant. F. W. Murray, an old and trusted engine-
man of the Baltimore & Ohio, stood at the controller.

Approaching the south portal of the tunnel a speed of
only 20 miles an hour was developed, owing to the curve and
switches at that place. The start was made with an easy
forward glide of the locomotive. Entering the tunnel the
engineman twirled the wheel around, fixing the controller

on speedier notches.

Under the impetus thus given the locomotive dashed for-

ward. As steady as a palace car, owing to the absence of

vibrating parts, it flew past the double row of electric lights

which illuminate the tunnel, at a speed that seemed to blend
their glimmer into trails of light stretching to the north
opening of the tunnel. So smooth and steady was the mo-
tion that the rapid rate did not appear unusual. All
on board kept firm grips on their hats, as the cool air of the

tunnel whistled through the cab.

Engineer Shepard stood at the speed recording apparatus,

watching the movements of the instrument. Nearing the

northern portal of the tunnel the power was shut off and the
speed was reduced. The announcement was then made that

an actual speed of 61 miles an hour had been attained.

A smile of intense satisfaction overspread the countenances
of the electrical experts at this resutt, and Dr. Duncan ex-

pressed himself as greatly pleased with the test.

Much interest was manifested in the performance of the

flexible trolley during the trial. This feature of the elec-

tric locomotive has attracted general attention, and masy
queries have been made as to its adaptability for even

ordinary service, not to speak of fast speed trials. The
trolley mechanism was closely watched during the trip, and
at the speed maintained it took the irregularities of the

overhead structure with apparent perfection, there being

not the slightest hitch or jar in its operation. The trolley

shoe glided with remarkable precision through the electric

conduit, at one moment bringing out the full extension of

the flexible shaft, then dipping down to within a few feet of

the locomotive, running un one side and then on the other,

and not a single spark or sputter was to be observed.

When the locomotive was first tried with heavy service

trouble was encountered owing to the heating of the trolley

shoe. This was due to the fact that the overhead conduc-

tor had been in position for some time, and not having been

used, an accumulation of scale had developed, impairing the

contact of the trolley shoe. No further trouble has been

found since this scale was removed, and a recurrence of the

difficulty is not expected.

The burst of speed resulting in the development of a rate

of 61 miles an hour was made on the hea\'y grade of the

tunnel, and the engineers said it was equivalent to 75 miles

an hour on a level track. The performance of the locomo-

tive was such that they would not hesitate to run it at that

or even a greater speed if they had a sufficient stretch of

track for the purpose. Locomotive No. i was not designed

for fast time, and the result of its latest test is looked upon

as an indication of what may b2 expected from an electric

locomotive specially designed for such a purpose.

Since August 4th locomotive No. i has been hauling the

entire freight service of the B. & O. through the tunnel, and

it has been daily ready for operation every hour of the 24.

The average speed maintained in hauling heavy freights has

been 15 miles an hour. Two more of the locomotives are

now in progress of erection at Schenectady, N. Y., where

the works of the General Electric company are situated, and

in a few weeks both of these will be brought to Baltimore

for service.

The original plans for the overhead structure in the tun-

nel and for the locomotives have been adhered to, and Engi-

neer Parker stated that no departure from them is contem-

plated.

A large number of railroad officers and electrical engi-

neers from other cities have been inspecting the new service

in the tunnel, and it is now generally regarded as a practical

success. Arrangements are being made for a visit to Balti-

more of a delegation from St, Louis, including the officers

of the Terminal association of that city. The object of the

trip is to study the operations of the tunnel equipment here

with a view of installing such a plant in St. Louis for haul-

ing trains through the long tunnel entering that city.

Brussels Street Railways
The electric street car, according to the Brussels Petit

BUti. has invaded Europe, the first wheel turning before an
" astonished and pleased audience" lining the route through
that city. The new car appeared on the streets' of Brussels
at nine o'clock one Sunday morning. The mastodontic (see
Emerson) train, as the local papers call it, "is furnished
with elegant curtains," and has "nine transverse seats and
two platforms," making places for 50 passengers.
The step was a result of necessity. The increase in pat-

ronage rendered it imperative that double the capacity of the
old style horse cars be provided at once in order to accom-
modate the patrons.
A curious fact greets the American in Europe who under-

takes to board a loaded street car. There is over the rear
door a little sign which, on such occasions, is the bane of
the pedestrian from Chicago. It says " complet," which is

a French way of saying " full," and it is a penal offense for
the conductor to allow more persons on the car than are
arranged for and after he has displayed the sign. This
much by way of explanation.

The Frenchman or the Belgian is nothine if not econom-
ical, and it needed only kindergarten ari"thmetic to show
that two cars required more employes than one, more horse
power and more material. It was a Gordian question, and,
according to a Brussels daily, required a serious conference
of the officials, three engineers and a shop superintendent,
to settle the matter; and now the native city of that elec-

trical engineer who did more for electric railways than any
other, living or dead—Chas. J. Vanderpoel—has unwit-
tingly erected a lasting monument to the fame of the great
inventor.

Goubet Submarine Boat.
A submarine boat of the Goubet type has just been com-

pleted in Paris for the Brazilian government at a cost of
250,000 francs. After the final tests of the boat have been
made on the Seine she will be forwarded by rail to Toulon,
where she will be shipped on board an ironclad for Rio de
Janeiro. Experiments with the Goubet boats have proved
conclusively that they are habitable by a crew. The supply
of fresh air on the boat is renewed from reservoir tubes of
oxygen and the vitiated air is forced downward into the

sea by pumps which work automatically. The crew will

consist of an officer and two men, who can without difficulty

remain underwater for 15 hours. The craft is eight meters
in length and i ^4 meters in diameter in the center, and is

pointed at the ends; her shape is that of a cigar. The hull

IS of gun bronze and is cast in three sections, which are
screwed together from within. The boat is fitted with an
electric motor of two horse power, which will enable her
to make eight knots an hour. She is also furnished with
oars, similar in shape to a duck's feet, by means of which
she can be rowed in any direction in case of accident to her
machinery. The absolute security of those on board is se-

cured by a safety weight of 1,200 kilogrammes fastened

under her keel, the unscrewing of which will cause the

boat to rise to the surface of the water like a cork. She
can be made to sink to any depth or to rise by taking in

or expelling water ballast. The usual depth to which she

is regulated to sink is about four meters. She can be
steered either by her screw or her rudder. A vertical tele-

scope enables those on board to take their bearings. Auto-
matic torpedoes can be released at any depth, obviating the

plunging and lurching which attends the launching of tor-

pedoes by the ordinary method. Boats of the Goubet type
can be used in finding dormant torpedoes or to cut the
wires by means of which torpedoes are to be exploded.

American and English Electrical Work.
Americans are singularly free from obligations to English

electrical practice. No doubt the widely differing conditions

that exist in the two countries are to some extent responsible

for this, but there is not the spontaneous recognition of

English developments that we sometimes think is deserved.

English electrical men were interested in the introd^iction

of rectifiers on alternating current circuits, but electrical

opinion in the States was very little stirred by the radical

departure. The success of our overhead electric railway,

though of vital importance to American cities, was not per-

mitted to elevate the feelings of the American railroad man.
It is some satisfaction to think, however, that the Liverpool
overhead railway must have had some influence on the pro-

motors of the new Chicago elevated electric railway, with
its many miles of track and its 6,000 horse power electrical

plant. In certain departments in central station practice,

Americans have had enormous opportunities, but in some
branches, mainly in the use of accumulators, we can, per-

haps, teach them something. We are not led to say this

from egotism, because though it is difficult to directly trace

the results of American practice on English work, we are

very much indebted to it. American experience taught us

very early to avoid certain methods if we would achieve

success. In the industrial applications of electricity we can

still learn much from what is being done in America. If we
could closely follow them in the almost universal use of the

electric motor, the English electrical industry would flourish

like the green bay tree, while the extension of central sta-

tions to small towns and villages would result in most ma-
terial advantage both to the industry and to the public.

—

Electrical Review, London.

It is stated that the management of the Second avenue

electric line in Pittsburg contemplates the expenditure of

$1,000,000 in extending its road through adjacent towns to

Brownsville and ultimately to Wheeling, W. Va.

New York's Greeting to Telegraphers.
[From the New York Heratd.'\

New York is as much to be congratulated as the United

States Telegraph Corps and the Old Time Telegraphers'

association on the choice of this city as their place of meet-

ing. The men who have their fingers literally upon the pulses

of commerce and the secrets of the nation are those who sit

hour after hour at the telegraphic keys and transmit the mes-
sages of good or ill along the maze of wires that has bound
this country in a net which can nevermore be broken.

Of all the representatives of various industries, of trades.
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profession:^ or any branch of human acrivity there are none

who are more intelligently active for the good of civihzation

than these men whose lives are bound up in the development

of the facility of communication of thought. Time and dis-

tance have ijeen overcome by them, and now they have but

to consider the simplification of the methods of transmis-

sion. With such men as these who are at present enjoying

themselves there can be no question that the hour, if not yet

come, is almost struck. When it does arrive then these

practical telegraphers wih take up some newer branch of en-

deavor and carry it ' to perfection, as they have so many
others.

That they are welcome there is no doubt in their minds

or in those of the citizens of this metropolis. It is to them

as much as it is to any class of persons that this city owes

Its prosperity and its wonderful growth, for it is lo them that

are due the facihties of electrical communication which have

FIGS, r AND 2. RAILWAY CONSTRUCTION SPECIALTIES.

permitted New York to retain its rank as the metropolis of

the United States.

Railway Construction Specialties.

In the accompanying cuts are shown two specialties that

are being placed on the market by the Union Heater Sup-

ply company of Detroit. They are used not only n out-

door work, such as line construction, but they will be found

convenient and efficient in the repair shop. Fig. i shows

what is known as the No. 4 helper, which is made to melt

metal in larger quantities than with the ordinary fire-pot, and

will take in an eight-inch metal pot. It has four burners

mounted on flexible joints, which can be operated separately

or together. The hood can be removed by simply slacking

back on a thumb screw, leaving the burners {which are at-

tached to a heavy brass tank) open to use for dressing light

tools and tempering. It is used for construction woik, and

is simple and durable, and has no parts that will easily wear

out. Its weight is 22 pounds. Fig. 2, the '* lineman's

firepot," has already become recognized as a standard de-

vice by construction companies.

Quaker City Dynamo and Motor.

The cut illustrates the new dynamo and motor just brought

out by the Quaker City Electric company of Philadelphia.

This machine has been designed to meet the demand for a

high grade machine for isolated lighting plants at a low cost.

The trame is made of cast-steel, the commutator of tempered

copper, and the insulation and other materials used through-

out in the construction of the machine are of the best qual-

ity suited to the purpose. The improved self-feeding brush-

holder permits the machine to be reversed, a most desirable

feature for elevator motors. These machines, at present

built in siz;s ranging up to 25 kilowatts, are provided with

self-oiling bearings and regulate automatically between full

load and light load. They are further designed to run at very

QUAKER CIIY DYNAMO AND MO'l'OU.

moderate speed, and for efiiciency, regulation, simplicity and

completeness are unsurpassed.

The M. & B. Telephone in the Manufac-
turers' Club, Philadelphia.

Since the United States Telephone Construction com-

pany has had the M. & B. telephone un the market it has

produced a good many designs and instruments for interior

use. The accompanying illustration shows one typekno^vn

as style E, which is in use in the Manufacturers' Club, Phil-

adelphia. This club has recently acquired property ad-

joining the club house and fitted it up into parlors and

bachelors' apartments. There are 17 rooms each of
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which is supplied with one of these telephones. In the

cashier's office down stairs there is a needle annunciator

manufactured by the Partrick & Carter company, to which

are added telephone connections and a fire alarm system.

In each of the style E telephones is placed a fire alarm bell.

The telephone measures 4^ by 6^4 and is 3^2 inches deep.

It is made of polished oak, finished with a black rubber

face and nickel trimmings. All the batteries are in the

basement, and the system is so arranged that any of the

rooms can communicate with the office, or intercommuni-

cation can be effected between any points desired. The
annunciator is in the hallway by the cashier's desk, where

there is always some one in attendance. The service given

by this arrangement is extremely satisiactory, and combin-

ing as it does a fire-alarm system with the telephone system,

makes it doubly valuable. In case fire should be discov-

ered, any employe can go to the annunciator, open a little

door in front and pull out a plug which releases the clock-

work mechanism and starts the fire-alarm going. This

rings all the bells throughout the house, so that the system

insures both convenience and safety to the occupants of the

club.
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Automatic Safety Limit Switch and Rhe-
ostatfor Starting Stationary Motors.
The value of a complete device, sucii as is shown by the

accompanying cuts, and manufactured by the Card Elec-

THE M. & E. TELEPHONE IN THE MANUF.VCTURERS' CLUB,
PHILADELPHIA.

trie company of Mansfield, 0., is certainly great. Fig. i

illustrates the new safety limit sw itch and rheostat for

starting stationary motors, and is not only a safeguard

agaipst damage to the motor from open circuits on the line

while the motor is running, but is also reliable as a limit

switch and may be adjusted for any percentage of overload

desired. The principal operating parts consist of two bar

electro-magnets in circuit with ihe line armature, a double-

pole switch with sprirg release, a resistance contact arm

held normally at "oft"" by a flat coil spring, and the usual

contact points and building blocks.

Aside from the general excellence in design and construc-

tion of this starting box, its principal novelty lies in the

arrangement of parts constituting the magnetic circuit.

The two bar electro-magnets operating the releasing mech-

anism are provided with pivoted armatures at each end,

common to both, the lower one acting as a yoke when

closed, forming with the two cores a simple horseshoe mag-

net; this armature or yoke is, however, so pivoted that

should the current for any cause cease to flow through the

line while the motor is running, the spring provided for

throwing the double-pole switch will instantly be released,

and, tripping in turn a catch holding the swinging arm,

that will be thrown "ofi" over the contact points, cutting

the resistance in and placing all parts of the apparatus in

proper position for starting again. An overload pulls the

upper armature down, releasing the detent holding tlie

switch closed, and that, with the swinging arm, is instantly

thrown to "off" the same as for no current.

The magnets of this switch differ from other automatic

switches in having but one coil of heavy wire of few turns,

carrying the full current of the motor. There are no fine

wire coils or differential windings to give trouble and cause

unreliable action. The work of releasing the catches is

done direct and in the simplest possible manner, and is so

divided in the mechanism that failure to act is said to be

impossible. The lower pivoted armature releases the

FIG. 2. AUTOMATIC SAFETY LIMIT SWITCH AND RHE-
OSTAT FOR STARTING STATIONARY MOTORS.

switch for **no current" and the upper armature for " over-

load." The adjustment of one does not in any way affect

the other.

Fig. 2 illustrates the Card automatic safety and limit

switch designed to use with motors not provided with a

safety switch, thereby saving the user the cost of a new

rheostat. This is done by simply changing the connection

of wires between the starting box and motor to the switch,

and operates in every way the same as the Card combined

switch and rheostat, as illustrated in Fig. i.

When the current for any cause ceases to flow, the switch

will automatically open, and also if the motor is overloaded

more than is provided for in the adiustment of the spring

holding the upper armature off the magnets. Where old-

style starting b^xes are used it is necessary to look after an

overload, and is usually done by inserting in the circuit near

the motor pieces of fusible metal supposed to have a certain

carrying capacity at which they will melt, Iheiel y opening

FIG. I. AUTOMATIC SAFETY LIMIT SWITCH AND RHE-
OSTAT FOR STARTING STATIONARY MOTORS.

the circuit. The result often is, if the fuse is just suited to

the motor and a temporary overload happens a few times,

blowing it out, the trouble of putting in a new one will

tempt the attendant to put in one of twice the carrying

capacity necessary, or, as is often the case, a piece of wire

or other metal, so that the motor has no protection at all.

Again, fuse metals are not always reliable, since it is hard

to get two pieces that will melt at the same temperature,

and if they do, the time taken to fuse them may, with a heavy
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current, affect the armature serionsly. By asing the Card

switch there is no danger of injary to the armature be-

cause of overloads, since it can be depended upon to act

every time and act promptly.

The foUomng claims are made for the Card automatic

starting boxes: First, they will prevent excessive overload

on the motor at starting, caused by cutting out the resist-

ance too fdSt; second, they will open the motor circuit and

cut in the resistance instantly, if the generator stops or the

line is opened; third, they will open the circuit and cut in

the resistance if a load is put on the motor in excess of the

limit for which the regulating spring is set for; fourth, they

will open the circuit and cut in the resistance if the belt

high frequency. The maclnne has no collector rings or

commutator, brushes or moWng wires, and there is no lia-

bility to bum out. It is built wholly of steel in all its mag-
netic parts; it is massive and heavy, but extremely com-
pact, made for continuous runs without attention, and

proportioned to run up to an enormoxis overload without

wasting energy in heating any part.

The manufacturers will insure it against burn-outs (other

than Hghtning discharges) for one-half of i percent, on the

purchase price per annum.

The armature coils being attached to the stationary re-

movable laminated ring, which (its accurately into the bell-

shaped steel frame, and exciting coil being attached to the

View of Machioe Complete.

THE WARREN

breaks or is thrown olT; fifth, they will prevent the starling

of the motor in any but a safe and proper manner, and will

take care of it while running, better than any attendant

can, and much quicker; sixth, they are complete, reli-

able, durable and ornamental.

The Warren Alternator.

Advancement is being constantly made in details of con-

struction and simplification of form in alternating current

machinery, and this idea has governed the designers of

the apparatus herewith illustrated. In the construction of

the Warren alternate current generator, the aim has been

to embody in the simplest possible form of construction,

all of the most advanced ideas in the generation of alter-

nating current. The fundamental idea has been to secure

a machine of perfect electrical and

mechanical balance, of highest pos-

sible efficiency and regulation, and,

withal, a machine that will not

burn out or require costly repairs

—

a machine which, aside from a due

regard to lubrication, may be put

into the most severe service and left

to run perpetually without attention

of any sort; a dynamo of slow

speed and low frequency, which

meets all the conditions of the

best of the well-known types of

alternators, but from which all

hazard is eliminated; in a word, a

machine built to earn money with,

instead of spending money upon.

In designing the Warren alterna-

tor, the great consideration being

simplicity and durability, the so-

called inductor type of machine has

been adopted. In working out

the new design founded on this

principle, excellent results have

been attained—exceptionally close

regulation and high efficiency (only

one-half of i per cent, of kilowatt

capacity for excitation), smooth ;

noiseless running; no heating of any

part, consequently no waste of

energy. '

Its construction is such as to per-

mit of various ways of connecting

for different voltages without in

any manner changing the machine or

requiring new coils. It may be

connected for a no or 220 volt

system, and used without transformers for short distances,

or for 1,000 or 2,000 volts to be used with transformers

for long-distance transmission; or it may be connected to

operate a no volt circuit and a 1,000 volt circuit both at

the same time. Its low frequency, 7,200 per minute, adapts

it to operate arc lamps to greatest advantage and with per-

fect freedom from the hissing and humming noise at the

lamp, so noticeable from alternating currents of the usual

Stationary, Removable Laminated Ring,

ALIENATOR.

Steel frame, none of the coils being attached to any mova-
ble part, it is clear that no brush or sliding contact is re-

quired.

The revolving part consists of a cast-steel cylinder, on

which is presse 1 laminaa that form the rotary poles; thus

constructed, the revolving portion of the machine is simply

a solid mass of steel, through the polar projections of which

the magnetic flux is delivered to the opposite poles of the

laminated annulus to which the coils are attached. In

other words, the rotor is simply the core of a magnetic

field—the rotating flux path. It is made to fill the opening

in the closed end of the frame shell so closely, and the polar

projections move so extremely close to the poles of the an-

nulus, as to diminish the air gap reluctance to the smallest

conceivable fraction, as shown by the fact that less than

and it also being stationary, the extreme simplicity of the

electrical features of the machine is apparent. The whole
being composed of laminated parts and cast-steel correctly

proportioned, no healing is developed, even when running

greatly overloaded.

The mechanical features of the Warren alternator have

had most careful consideration. The exceptional'y long

self-aligning and self-oiling bearings, carrying a forged steel

shaft of great diameter, permits running the rotor at the

least possible clearance from the stationary parts, thereby

reducing the reluctance due to air gap to the merest frac-

tion. The 40 and 60 kilowatt machines will be built as

shown in the accompanying illustrations, frame cast of

steel in one piece, making the most compact and durable

form of construction known. In larger sizes the upper half

will be cast separate and bolted to the lower half in the

usual manner.

No attempt is made at ornamentation for the purpose of

handsome effect. Everything possible has been done for

reliability, durability, ease of management and efliciency

—

everything to avoid burn-outs, repairs and excessive cost

of operation. The machine is, however, pleasing in ap-

pearance and impresses a thoughtful person ofiis solidity,

simplicity and adaptation to the most severe and exacting

service.

The designers of this machine, C. C. Warren and H, B.

Warren, having been pioneers in the practical every-day

features of the electrical busines-, they have, they claim,

been long since made painfully aware of the limitations of

alternators of the past, with their delicate and costly parts,

their revolving wire-covered armatures, their collector

rings and brushes and arbitrary single voltage service, set

out to design a machine belter adapted to earn money with,

and less so for the purchaser to spend money upon for re-

pairs, etc.

The standard frequency will be 7,200 alternations per

minute at rated speed, but will be built for any frequency

or speed desired.

Its unique construction is such as to make it especially

adapted to connecting directly to any engine for any speed.

Medbery Material as an Insulator in

Electric Railway Work.
Bv W. R. Mason.

The extensive use of the Medbery material for insulaling

purposes in electric railway work dates back some five years.

Because of its well-known insulating and its absolutely

End View of Machine.

THE WARREN ALTERNATOR.

half of I per cent, of the kilowatt capacity of the machine

is required for excitation.

The armature coils, as shown, are wound on forms; are

small, and being attached to the stationary removable ring,

are easily replaced in case of an injury from a lightning

discharge or accident. The cost of these coils is quite in-

significant, only about three dollars each. The large coil

shown in the cut is the exciting coil, there being but one,

Armaturt: Coils aud F,Ai[iug Cuil.

weather-proof qualities, as well as from its great strength,

the Medbery material had been used as an ingredient in

different compounds and for different purposes. Its supe-

riority in such cases being recognized, it was naturally

thought that it would stand ihe severe conditions of our

climate and also the wear incident to electric railway service.

Its use by a large number of the leading traction companies

has proven the wisdom of such selection.
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The necessity for exceedingly high insulating quaUties, as

well a-s firm texture in railway fixtures, is apparent Avhen

tlie large number used upon a road is taken into considera-

tion. The leakage from a single fixture may be insignificant,

but, multiplied through a line of several miles, becomes a

serious loss.

So far, therefore, as insulation -was concerned, the early

styles of insulating material were all that could be desired,

but they still lacked sufficient strength to be long-wearing

under the trying conditions of line service. It was also

found thai many of these earlier styles of insulators, while

showing good results in testing, were, however, unable to

stand the climatic changes of heat, cold, rain, snow, etc.

Attention was immediately given by a company to correct-

ingthese defects by special processes, and satisfactory re-

sults were obtained. The Medbery material was of such

an extraordinary degree of hardness as to withstand the

most severe service, while showing insulating qualities supe-

rior to any other material used for such purposes. The

lack of certain desirable qualities in the earlier insulators

has led to experiments with many other substances, and

these will be continued as long as improvement will result.

Thus far no one insulator has embodied all the desirable

qualities found in the Medbery insulators, which have been

in use on scores of roads for several years. Many compo-

sitions have been used and successively discarded during the

time that "Medbery" has been held in favor by railway

managers and superintendents. This has not been due to

the disproportionately energetic push of the company in

exploiting iss material, for the sale of the different compo-

sitions which have been successively before the trade during

the last few years has been engineered with zeal and a con-

scientious belief, however mistaken, that each was a sub-

stantial improvement over other material used. But from

the introduction to the trade of the Medbery it has been

used because of its inherent merit. It has proven its value

as an insulator for railway service of extraordinary efficiency.

And this involves not only its power as an insulator to

withstand any current used and under all conditions, but

also its toughness and hardness to endure the changes of

heat and cold and the effect of rain, snow, sleet and ice.

Hundreds of tests have been made to determine its effi-

ciency under all adverse conditions, and it is surprisiiig to

note its unaltered efficiency in all circumstances.

An important point to be noticed is the reliability of the

Medbery material as an insulator. It is a fact, though not

always one easy of explanation, that insulators have been

manufactured of certain compositions, some of which were

of excellent efficiency and others were found to vary consid-

erably from a proper standard of efficiency This fault of

varying efficiency has not troubled the users of Medbery ma-

terial. It has been put to the severest tests for a number of

years and has shown itself constant in its high insulating

quaUties. This is undoubtedly due to its simple composi-

tion.

It is well in considering the necessity for hardness and

toughness of insulators for electric railway work to observe

more explicitly the reasons for those qualities. It must of

course be impervious to water, or it might soon become use-

less as an insulator. It must be of closest texture and great-

est strength in order to endure the more or less frequent

blows of trolley wheels and poles. A shghtly brittle sub-

stance soon chips away, and makes a renewal of insulators

often necessary. This same strength is necessary to bear

the building strains of the line. For, it is in almost all cases

a key to the construction as well as an insulator, and failing

in its office in any particular impairs the efficiency of the

whole line. For this reason, glass— so serviceable as an in-

sulator in telephone and telegraph work—cannot be used to

advantage on railway lines.

To produce a substance of highest insulating qualities, not

affected by weather changes, strong enough to bear the

strains of construction and neat enough in appearance to do

away, as far as possible, to the objections to overhead work,

was not an easy task, but the Medbery material, by long serv-

ice, has demonstrated its high efiiciency in all respects and

all conditions. A reference to many of the early roads

equipped with this material abnost justifies Ihe belief that

the material is indestructible.

As a proof of the high standard the Medbery has reached,

it is enough to cite the cases of many railway managers who,

striving intelligently to reduce expenses, have tried the fre-

quently appearing new insulators, only to decide finally in

favor of the Medbery as the best. Some one feature may

strike the fancy and reason in a new pattern, but when one

quality is prominent, others seem to be lacking. The wide-

spread use of Medbery insulators to-day seems to indicate

that all the desirable qualities of a railway insulator come

nearest to perfection in it, and its merit is not based upon

theory now, but upon the practical recommendation of scores,

even hundreds, of railway managers—its use by them on their

lines.
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CORRESPONDENCE.
New York Notes.

New York, September 14.—It is reported that another

storage battery traction trial is to be made in this city, this

time on St. Nicholas avenue. It is said that the system

previously tested on Ninth avenue will be used.

At Tuesday's meeting of the Brooklyn bridge trustees

Mr. Page gave his colleagues something of a start by in-

troducing a resolution providing for the introduction of

electricity as a motive power for the bridge locomotives.

The matter was' referred without debate to Chief Engineer

Martin, who will probably be called upon to make a report

at an early meeting. There is alleged to be a growing

feeling in favor of substituting electricity for steam as far as

possible on the bridge.

The three days' reunion of the United States Military

Telegraph Corps and the Old Time Telegraphers' and

Historical association was held this week in the Broad-

way Central hotel. The reunion brought together

about 500 persons. President Edward C. Cockey, the

general purchasing agent for the Western Union com-

pany, presided. Mayor Strong, in behalf of the city,

made an address of welcome. The election of officers

resulted: S. A. Duncan of Pittsburg, Pa., president;

J. D. Flynn of Pittsburg, P,a., vice-president, and sec-

retary and treasurer, W. J. Dealy of New York. Pitts-

burg, Pa., was selected as the place for the next con-

vention. The visitors spent much time in sight-seeing.

A curious case of death from lightning discharge is re-

ported by Coroner's Physician Donlin in the case of

Mrs. Juliet Albert, who was killed at her home at High
Island, near City Island, last Wednesday. He found

that the lightning had been attracted by a pin which

Mrs. Albert wore in the neck of her dress. The light-

ning struck the point of the pin, melted it, and drove it

through her dress, embedding it in her flesh. The skin

around the pin was scorched. There were no other

marks on the body. Mrs. Albert was sitting on a pi-

azza when the lightning struck her. It went from her

body to a wire on the wall, and demolished various ar-

ticles in a room to which the wire led. The pin which

the lightning first struck contained a large percentage of

copper.

The underground trolley is to be used by the Third Av-

enue Railroad company on a short extension of the cable

road in Amsterdam avenue, from One Hundred and Eighty-

fifth street to One Hundred and Ninety-fifth street, as an

experiment during the coming winter. A similar experi-

ment is being tried by the Metropolitan Traction company.

Railroad experts have declared that it would be easy to

transform a cable road into an electrical railway and have

the trolleys run in the conduits where the cable now runs.

The half-mile of railroad in Amsterdam avenue, north of

One Hundred and Eighty-fifth street, has been constructed

like a cable road, but into the conduits will be placed elec-

trical conductors instead of a cable. If the experiment is

satisfactory during the winter the Third Avenue Railroad

company probably will change from the cabL- to electricity

along the entire line in Amsterdam avenue and One Hun-
dred and Twenty-fifth street, and later in Third avenue and

the Bowery. The underground trolley has several advan-

tages over the cable, as it enables the cars to run backward

and forward on the same tracks and to go slowly around

curves. Electricity is cheaper as a motive power also.

The Consolidated Traction company of New Jersey has

been cutting down the passenger traffic of the Central Rail-

road of New Jersey, between Newark and Elizabeth, by

carrying passengers between the two places and return for

20 cents. It is reported that the Central will materially re-

duce its excursion rates of 25 cents between the two

places, and extend ihe reduced rates even to this city. At

the office of the general passenger agent of the road it was

acknowledged that the Central's passenger traffic had been

cut in upon by the trolley, but it was said that there would

be no reduction of fares. W. F. O.

Buffalo and Niagara Falls.

Buffalo, September 14— As noted in this correspondence

last week, the Niagara Falls Power company has refused to

accept the Buffalo franchise outlined by ihe committee of

city authorities. The mayor's advisory committee now

meets Mr. Rankine's objections, in order, as follows:

First—The Niagara Falls Power company objects to the

second clause, which requires any company accepting the

grant to construct and maintain poles and conduits (not in-

cluding short lateral lines) of sufficient capacity for at least

two other companies requiring as great facilities as the

company receiving the grant, besides affording space for

eight public city wires, lOr which no charge is to be made
to the city. The clause provides that any other company
using this space must pay compensation for it, but the city

to use it free of charge any time. Mr. Rankine says that

.

'
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in the ordinary course the company would build a line or

conduit twice the capacity required for its own first use, in

order to provide for its increased demands, and that this

provision would require it to make accommodations six

times what is now required for its own special use. He
further says that his company would be vrilling to accept a

provision requiring it to construct its poles and its main con-

duits with a capacity sufficient for the use of one other

company, instead of two other companies, and also sufficient

for the city's free use {we suppose refering to the eight city

wires), provided that the other company use the same
within five years from construction, upon payment ofapro-
portionate part of the cost thereof, including interest, this

right in any other company to lapse after five years, and it

being understood that similar conditions will be annexed to

any such grant made to any other company.
We think that this modification of the proposed grant

would be a reasonable one, except that the period of five

years is too short. The limitation of time should be made
not less than eight or 10 years and further modified as be-

low suggested.

The object of requiring poles and conduits to be built of

sufficient size for the use of other companies is to keep the

door open for compe ition in this business of furnishing elec-

tric power and to avoid the necessity of tearing up the same
streets for other companies; otherwise the expense of erect-

ing poles and building conduits of such a capacity would be
unwarranted. We think it is sufficient to provide in this

way for one competing company on each line of streets, in

addition to the city's public wires We also chink that the

suggestion that the competing company should pay a pro
portionate part of the cost of poles or conduits (instead of
being merely required to pay "compensation") is not an un-

fair one, as the company accepting the grant is required to

maintain them in good condition, and is especially required

to change and improve its method of construction and its

plant€ at any time when it can be so improved, upon demand
of the city government. If the city ever wishes to use this

space for electric power purposes, in competition with the

company, we do not see why the city should not pay for it

on the same basis that any other competitor would.

As to the limitation of time, if no competing company ap-

pears on the scene, say within eight or lo years, it would be
unreasonable to prohibit the Niagara Falls Power company
Jrom using the vacant space on its own conduits or its own
poles; but the grant should be so drawn that even after this

time expires a competing company should have the right to

use any space which the Niagara Fal's Power company is

not actually and necessarily using.

Second—The sixth clause is objected to because it re-

quires that all wires shall be placed underground and all

poles shall be removed within such reasonable time as the
Board of Public Works, with the approval of the Common
Council, may require. The Niagara Falls Power company
suggests that all rights would be sufficiently protected by a

condition that it should remove any such line on one year's

notice. It seems to us reasonable that the grant should

contain some such limitation of time, but in phraseology it

should be made more specific. The company should be re-

quired to begin the work of removal and placing its wires

underground within a certain time, and to complete it within

a certain time, say to begin withm six or eight months and
to complete it within a year.

Third—The company objects to the ninth clause because
it imposes a charge of 5 per cent, on the gross receipts of the

company from the date of the acceptance of the franchise.

It suggests that either the charge be remitted for the first

five years of the franchise or the charge be limited to all

power delivered after the first 10,000 horse power. The
suggestion in regard to this charge upon gross receipts came
from your committee, and it was our proposition that the
charge be imposed as a graded charge, beginning with the sec-

ond 10,000 horse power. The reason for this was that, ac-

cording to our information, until at least 10,000 horsepower
is sold by the company, that they will not pay their inter-

est and operating expenses. If so, they will only begin to

make any profits on such power as they can disjiose of after

the first 10,000 horse power, and this proposition is really

based upon the idea that the city should share in the profits

of the enterprise, though the share of the city is measured
by the gross receipts rather than by the net receipts or
profits.

We are still of the opinion that it would be wise to remit

the charge on the first 10,000 horse power, or as an alterna-

tive, that it would be proper to remit all charge whatso-
ever for the first five years. There is something to be said

in favor of each of these methods of settling this matter,

and we do not assume to say which is the better one.

A serious argument can be made and has been made by
some of our citi/ens against this idea of imposing charge
on the receipts of the power companies. It is quite prob-
able that the amount of this charge, or a part of it, will be
added to the price of (he company to its consumers for

power, and if so, it will operate as a tax on the consumers
of the power for the benefit of the city at large. We can
see nothing unjust in such a tax; on the contrary, it seems
to be quite justifiable, as the city furnishes a considerable
part of the plant, viz., the right of way through the streets.

Whether the charge will prove to be a judicious one only
the future can disclose. If it does not, it will be easy for

the city at any time to remit the charge in whole or in part,

on condition that the prices for power are correspondingly
reduced.

Fourth—The company objects to the nth clause of the
grant limiting the franchise to a period of 25 years, and
states that no franchise could be accepted for a period for

less than 36 years, the term of the company's bonds.
This statement has been made before by the represent-

atives of the company, orally and in print, so that it is not a
surprise to anyone.

Tlie original suggestion of the advisory committee to the
Common Council committee upon this subject, which was
made on April 2d, was as follows:

"The grant of any franchise should be limited in time,
within reasonable limits and with provisions that at the ex-
piration of the terra the city shall either buy the plant at a."^

price to be agreed upon or to be appraised, or shall grant
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a renewal on terms to be agreed upon or to be appraised.*'

The idea of securing the city the privilege of buying the

plant now seems to have been abandoned. In regard to

the length of the franchise, we do not think it wise to make
a grant for so long a time as 36 years, where-so many un-
known condi'Jons are involved and so much ancertainty
exists, without re&erving some means by which necessary and
proper modifications of the grant can be made within that

period, especially in regard to the compensation which the
company be required to pay to the city, by way of per-

centage on its grois receipts. The amount fixed in the
grant may prove to be altogether too high or too low, and
may require readjustment before 36 years has elapsed.
We have repeatedly suggested that the grant might be

properly made for 2^ years, with a provision for readjust-

ment of its terms, especially in regard to compensation, at

the end of iS years, or, what is substantially the same
thing, that the grant might be made for iS or 2oyears, wilh
a provision for a renewal of the grant at the request of the
company for a hke period, upon such readjustment of its

terms, especially of the compensation. The readjustment
should not be made by the Common Council or by any rep-
resentative of the city, which is one party to the contract,
but by a fair judicial tribunal—that is, a board of arbitra-

tors selected in the usual manner. We are still of the
opinion that such a provision as this ought to be satisfactory

to the company, as well as to the ci'.y, and to this extent we
ihink that the request of the company that ihe term of the
franchise be extended beyond 25 years should not be
granted.

There would be no objections to a second renewal with
such judicial readjustment of the terms of the grant.

Fifth—The Niagara Falls Power company objects to the
I4lh clause of the grant, which reads as follows: "Four-
teenth—If the said company shall fail to comply with the
provisions of this grant for 10 days after notice from the

Board of Public Works or Common Council, it shall forfeit

all rights hereunder, and this grant may be revoked and an-
nulled by said council." We are not sure that we under-
stand precisely what is the objection to this paragraph. But
Mr. Rankine speaks of revoking the grant "for any alleged
violation or failure to comply with any of its provisions."
We hardly think that the paragraph as it stands is open to

any serious criticism, or that it places any arbitrary power .

in the hands of the city, and we believe that such a provis-

ion is quite customary in grants of this character. But it

might make the true intent of the paragraph somewhat
plainer, and we think would remove all possible objections

to it if it were made to read as follows: "'If the said com-
pany shall wilfully violate or fail to comply with any of the

provisions of this grant," etc.

PERSONAL.
Franklin Overbagh, the manager of the Chicago General

Fixture, company, is away on a two weeks' business trip in

the East. Mr. Overbagh's friends are awaiting his return

with perfect assurance that he will have demonstrated that

New York and Boston can give no points to Chicago on
fixtures.

James R. Mc'Kee of the General Electric company of
Schenectady has leased the W. H. McCall cottage. No.
S Circular street, Saratoga, which he will occupy wiih
his family during the winter. Possession will be taken
immediately. Ex- President Harrison will spend some
portion of the time this fall with the family.

Assistant Secretary C. R. Remington, Jr., of the Ameri-
can Electrical Works of I-'rovidence, R. I., who acts as gen-
eral purchasing agent for this company, is one of the largest

buyers of copper in the country, and he has been extremely
busy of late in keeping pace wilh the varied condition of the

copper market. In the recent article in the Western Klec-
TKiCtAN regarding the twenty- fifth anniversary of the

American Electrical Works, it should have been staled that

Mr. Remington connected himself with the American Elec-

trical Works in April, 18S2, in the shipping department,
being advanced until he was given his present important
position.

Henry H. Benlley, president of the Philadelphia Local

, Telegraph company, died on September 7th at Stamford
Heights, near Rhinebeck, N. Y., in his 64th year. Mr.
Eentley was identified with the mtroduction of printing

telegraph machines before the war. He went to the front

in 1S61 as a correspondent, and his letters were volumi-

nous. Just before the close of the war Mr. Bentley
again directed his energies to the local telegraph indus-

try, of which he was the pioneer. He built a number of

private lines, and tliese were subsequently merged in the

Philadelphia Local Telegraph company, which was capi-

talized at $400,000, Mr. Bentley being its president. He
was president of the Gold & Stock Reporting Teles^raph

company. When the Bell Telephone coinpany of Phila-

delphia was organized Mr. Bentley was made its first

president, a position which he held for eight years. Mr.
Bentley was identified with all the electrical companies
controlled by the Western Union management. He was
one of the first men to recognize the ability of Thomas
A. Edison as an inventor. His home in Philadelphia

was on East Walnut Lane, Germantown, where he lived

with his wife and son.

TRADE NEWS.
The Shawmut Fuse Wire company has removed its office

and factory from r6i High street to 93 Federal street, Bos-

ton. This company is headquarters for fuse wire, fuse

linl-LS, fuse ribbon, fuse terminals, cut-outs, station switches,

fuse blocks, switchboards, fan motors, etc.

The Electric Storage Battery company has closed a con-

tract for a battery to be used in the Edison station at Law-
rence, Mass. The battery consisst of 140 cells and will be
discharged at 100 amperes for about three hours to assist the

generatmg plant during the period of heavy load.

General Manager F. S. Marr of the Helios Electric

company of Philadelphia has returned from an extended

trip through the West and reports a marked improve-
ment in the electrical trade since his previous visit. He
booked a large number of orders for future delivery.

The Buckeye Electric company of Cleveland is sending
out a very handsome catalogue illuslraiing and describing
the very latest forms of incandescent lamps that have been
placed on the market by that concern. It is a very credit-
able publication, a fitting exponent of the superiority of the
product of the Buckeye company. It will no doubt be
highly valued by the trade.

The incorporation of the Correspondence School of Tech-
nology of Cleveland was completed on September 14th.

E. P. Roberts was elected president, Thomas Robinson
treasurer, and J. C. Gallup secretary. Instruction is given
in electrical engineering, steam engineering, bridges, roofs
andiron structures, surveying and roads, mechaiiical engi-
neering and hydraulic engineering.

Stanley Green, of the Fuel Economizer company of
Matteawan, N. Y., has sold a 500 horse power econo-
mizer to the Fox River Paper company of Appleton,
Wis. These mills are rapidly changing from water to
steam power and want the best appliances needed for

boiler service. Mr. Green has an e.\:cellent device and
knows how to talk about it, so he readily secured the

order.

General Manager A. H. Chadbourne of the M. &' B.
Telephone company, of Philadelphia, states that the prog-
ress of this company has been so rapid that it has been
working its factory to the eniire limit in order to fill con-
tracts. Some important installations have recently l)een

made in the western and central states and also on the
Pacific coast, where an order for a large installation was
taken last week.

J. F. Gerleman, the well known traveling salesman for the

American incandescent lamp, manufactured by the American
Electrical Manufacturing company, St. Louis, was in Chicago
last week. Mr. Gerleman has met with well-earned success

in the sale of his lamp, which is daily becoming more favor-

ably known among central stations and users in general.

The prospect for a large fall trade, in Mr. Gerleman's opin-

ion, is unusually bright.

F. J. Cram, whose reputation a=; a hiistling, successful

salesman extends throughout the Northwest, is at present

representing the Electric Appliance company of Chicago.
He reports a fine trade in Montana, and the outlook in that

section is much brighter than it was several months ago.

Mr. Cram is very popular with the trade and as the repre-

sentative of the Appliance company he should do a much
larger business than heretofore.

The new Warren alternator is meeting immediate suc-

cess. J. E. Owen of Onarga, 111., writes: "I wish to say

that we are more than pleased \v'ith our Warren improved
dynamo. It more than meets our expectations. We have
no trouble whatever with it. We run it at 900 to 1,000

revolutions, and do not have to use a transformer on our

hne. Tell Mr. Warren for me that he did not overestimate

the good points of the machine in the least."

The Standard Paint company of New York has been
reaching out for a line of foreign trade during the past two
years, and the results shoan, it report?, are beyond expecta-

tion. New agencies will be established in the 1 rincipal

cities of Euro|3e, so to cover thoroughly that important

field. General Sales Agent F. S. DeRonde is about com-
pleting his ID years service wilh fhis company, having en-

lered their employment in a minor capacity, and being ad-

vanced to the position he now holds from the merited ap-

preciation of his ability. Mr. DeRonde's success has been
deservedly attained.

The Peru Electric Manufacturingcompany of Peru, Ind.,is

a concern that is making it self felt in the electrical field. Among
other specialties, it calls particular attention to its Leclede

carjjon batteries, superior in qualiiy and moderate in price.

The Leclede battery consists of a large cylinder of carbon,

made oval or round, with opening in the top through which
the zinc hangs supported by a porcelain insulator and rubber

washer. The carbon forms a perfect lid/or the battery and
prevents evaporation or the climbing of salts. The Hercules

battery consists of a fluted carbon cylinder or vase filled with

a depolarizing compound. The large surface of zinc exposed

makes it one of the best batteries for open circuit work.

The cell is charged with six ounces of sal ammoniac and 28

ounces water, and has an electromotive force of 1.47 volts;

internal resistance .11 ohm, and current on short-circuit

about 13.4 amperes.

The satisfactory character of the Peck boilers now in

use by the Public Lighting Commission of Detroit has
called the attention of engineers and large steam users to this

improved, style of shell boiler. The Detroit boilers are

seven in number, each rated at 300 horse power and
designed for carrying 165 pounds of steam at working
pres,5Ure, for serving triple expansion vertical engines.

Since these boilers commenced to be operated on the

ist of April the designer. Cassius C. Peck, 39 State

street, Rochester, N. Y., has been awarded several con-

tracts of the best class, among which are three 300
horse power externally fired Peck boilers for carrying

150 pounds working pressure for the Ohio Institu-

tion for Feeble Minded Youth, at Columbus, O.

;

one 250 horse power internally fired Peck boiler for

150 pounds pressure for the Bausch ^ Lomb Opti-

cal company of Rochester, and four 300 hor^e powers
externally fired Peck boilers for carrying 165 pounds
working pressure to supply 30,000,000 gallon triple

expansion pumping engines for the city of Buffalo, it be-

ing mtended that these engines shall be the most power-

ful pumping engines yet constructed in this country, and

the plant as a whole the most economical in operation

of any. so far erected.

It is gratifying to note every evidence of the increas-

ing foreign trade of American manufacturers. In many

lines, such as railway supplies, the products of American
concerns are unapproached for variety, excellence and
adaptability by an> thing made abroad. It would seem
as though a wide dissemination of this fact would bring
orders from foreign railway companies to the American
manufacturers, even allowing for the difference in prac-
tice in the United States and Europe. This, at any rate,
is the theory acted upon by the Sheffield Car company
of Three Rivers, Mich., which manufactures light cars
for all purposes and is the sole owner of the patents on
three-wheeled cars. Pursuance of this policy has been at-

tended by very gratifying results. Valuable foreign con-
nections have already been established, and this class of
business is steadily increasing. It has made necessary the
issuance of a special foreign catalogue, in which some of
the company's leading appliances are described in Eng-
lish, French, German and Spanish, with accompanying
illustrations. Velocipede cars, hand-cars, steel car wheels,
push cars, railroad standpipes and tunnel velocipedes are
described, but the cataIo};ue does not by any means show
all the styles of cars the company manufactures. The
large sales made by the Sheftield company in the United
Stales are evidence of the success it has made by study-
ing the needs of railway men in this particular. The
new catalogue will be sent on application to all persons
in foreign countries interested in light cars of any de-

scription.

BUSINESS.
The trolley wire, poles and rails of the plant of the

Fond du Lac Electric Railway company have been pur-
chased Dy ihe Swarts Metal Refining company of Chicago.

The Pumpelly-Sorley Storage Battery company has sold,

the Sunbeam Incandescent Lamp company thirty 150
ampere hour cells for use in the latter's factory in Chicago.

The Gibbs Electric company of Milwaukee is doing a

very successful business, and is putting out about 50 motors
a month. The products of this company meet the entire

approval of customers.

The Ithaca Desk company of Ithaca, N. Y., claims to

have the lowest priced high-grade roll- top desk on the

market. The desks are mide in quartered oak and ma-
hogany, with plain or raised panels.

Large & Twining of Philadelphia, manufacturers of jack-

knife switches of various designs, are about completing a
number of important electrical specialties which they hope
soon to offer the trade. They report a deyded increase in

their business and good outlook for the future.

The Electric Appliance company, Chicago, is prepar-
ing in pamphlet form for general distribution Prof.

Thomas' exhaustive test on the Packard lamp. This
test contains information of special value to all lamp
users, and can be studied with profit.

J, W. Marsh, general manager of the Standard Un-
derground Cable company, Pittsburg, was in Chicago last

week, looking after the company's rapidly increasing busi-

ness. The Standard company has met with phenomenal
success of late, particularly in the West, where the Chi-
cago manager, Mr. Wiley, has done much good work for

his company.

All who are interested in the new Freeman battery cell

and hard rubber compound will receive prompt answers to

their inquiries by addressing J. Frank Dunbar, treasurer of
ihe Newton Rubber Works, 87 Summer street, Boston,
Mass. Mr. Freeman will be appreciative if any who have
been neglected in the past by failure to receive replies from
the Newton Rubber Works will direct their letters to the
address given.

Electric soldering, capping and sad-irons, with other
heating devices, are made by the American Electrical

Heater company of 1 1 Woodward avenue, Detroit, Mich.
Testimonials show the esteem in which the devices are
held. The soldering iron manufactured by this company
under the Tinnerholm patents has been in practical service'

in the works of the General Electric company, Schenectady,
N, Y., for nearly two years, and has therefore demonstrattd
iis practical success.

Elmer G. Willyoung.!!: Co. of Philadelphia have recently

issued a new catalogue entitled "Thinking, Feehng and Do-
ing," which is replete with information regarding some of

the best instruments for scientific work which have been
offcjred for sale. Professor II. A. Rowland of Johns Hop-
kins University has recently perfected a new galvanometer
which will be manufactured by this fiim and is now ready
lor delivery. It is said to be one of the most complete in-

struments of its kind ever manufactured.

E. E. Keller, of the Westinghouse Machine company,
has just returned from Europe, where he succeeded in

obtaining for his company all American rights in a very
important foreign invention. Tliis is the Parsons, steam
turbine. The steam is transmitted direct from the boiler

against the turbine, striking it with great force. The lur-

l»ine rotates and furnishes the power desired. It is claimed

for this kind of turbine that each 15 pounds of water
in the boiler will generate one electric horse power.

Writing to the Ohio Storage Battery company of 52 Wade
building, Cleveland, ordering 100 Ford-Washburn storage

cells, Prof. Daniel W. Shea of the University of Illinois,

says: "My experience with them thus far, and the favorable

comparison of these cells with the other types which we have

already in use, show them to be the most satisfactory thing

for general purp6ses that there is now on the market. I

sincerely hope you may meet with the success in your busi-

ness that you deserve, if the cells which you are now manu-
facturing are as good a quality as the five which I have had
in constant and hard use during the last three years."

The Julius Andrae & Sons company of Milwaukee has

just completed wiring 16 floors of the extensive Malt& Grain
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company of Milwaukee, also residences of Robert Johnston

and Aug. Luedke. The company is installing at present an

electric light plant of 275 lights in the Canal street yard for

B. Uhrio- & Son, and no lighis for the same firm in the

Cherry street yard. Another 1 10 light plant is being installed

for the National Blower company; also wiring the Milwau-

kee Athletic society's rooms for 100 incandescent lights and
the large new show windows of Gimbel Bros, for an equal

amount. In the Northwestern Furniture company's new fac-

tory the company is installing 150 incandescent lights, also a

watchman's time regulator in the same factory and another

one in the Espenheim dry goods store. It has sold a three

horse power motor to the Milwaukee Exposition company
and one to L. Loewe. Besides this it is doing many smaller

jobs in the electric line and has just completed the building

of a six-mile telephone line, connecting Kekoskee, Le Roy
and Mayville and sold another switchboard and telephones

for the new exchange at Norway, Mich.

ILLBSTRATED ELEGTRIGAL PATENT REG0RD.
545,870. Electric Railway Switch. Rollin A. Baldwin,

'south Norwalk, Conn. Application filed January 4,

iS95-

This invention includes a railway switch point, tvyo electro-

magnets adapted to move the same ia opposite directions, a cir-

cuit changer acting to change the path of the current from one

magnet to the other, and a"!! armature common to both magnets

and"con trolling the cir. uit changer to hold it in a given position

until the flow ot current ceases, and then to permit it to operate.

545,901. Tubular Pole for Telegraph or Other Purposes.

Reinhard Mannesmann, New York, N. Y. Applica-

tion filed February g, 1S95,

A seamless lube of steel or other metal, having its shell

formed integral with sections which successively decrease in

diameter and thickness of tube-shell from the base to the oppo-

sile end thereof.

545,903. Electric Signaling Apparatus. George E. Miller,

Boston, Mass. Application filed August i, 1894.

The main line has a continuous insulated sectional conductor

extending along the track and electrically continuous track

rails. There is also a siding together with an insulated rail in

the siding, a generator having one terminal constantly con-

nected to the conductor and the other to the rail, and electrical

connections attached to the rail, whereby the circuit will not be

Llosed through the rail until a car rests upon it.

545,964. Electric Signaling. George E. Miller, Stone-

ham, Mass. Application filed September 6, 1S94.

There are a sectional conductor extending along the track, an

alternating current generator in the circuit of the conductor, a

train, signaling apparatus in the main circuit located on the

train and operated by alternating currents, a second circuit on

the train, ^nd means in the second circuit for automatically in-

dicating the condition of the main circuit,

545,921. Telephone Exchange Apparatus. Alfred Strom-

berg, Androv Carlson and Herbert L. Knight, Chi-

cagp, 111. Application filed February 28, 1S95.

I'he combination is described with two telephone lines con-

nected toj^ether for conversation, of an individual annun iator

in connection with each ot the lines, each of the annunciators

being provided with a winding included in a bridge or shunt

between the two sides of the trlephone circuit, eachof the an-

nunciators teing also provided wilh a winding included in

series with the telephone circuit, the series windings being in-

cluded in circuit between the two bridges containing the shunt

windings, whereby the individual annunciators may serve as

'clearing-out annunc ators.

Issued September 10^ iSgs-

and nieans for moving the other by the closing of the bo.\ door,

whereby the switch is controlled by the combined action of the

wheel movenient and the door.

546,037. Signal Box. Nathan H. Suren, New York,

N. Y. Application filed January 25, 1894.

The combination of a signal box is claimed, of a switch hav-

ing local circuit, short circuit and test-circuit contacts, and
switch arms for making contact with the contacti, arms being
moved onto the local circuit contacts upon the opening of the

door, onto the test circuit contacts by hand, and onto the short

circuit contacts upon the closing of the door, substantially as

set forth.

NO. 546,062.

545.922. Telephone Apparatus. Alfred Stromberg and

Androv Carlson, Chicago, HI. Application filed March

29, 1S95.

A stationary block ofcarbon, a diaphragm supported in front

of the same and secured by its edges, a ring of plu.<.h or other

yielding substance mounted between the diaphragm and the

stationary block of < arbon, and olTering no substantial resist-

ance to the movement of the diaphragm, a space being thus left

between the surface of the carbon block and the diaphragm.
granular carbon interposed between the diaphragm and the

rarbon block, whereby the ring of plush holds the granular t ar-

bon in position without affecting the vibration of the diaphragm.

545.923. Ship Cleaning Apparatus. Eddy T. Thomas,
New York, N. Y. Application filed January 3, 1895.

A supporting frame is provided with a drum to support the

motor cable, and the motor operating a (leaning device, in com-
bination with the drum for supporting the conducting wires and
the trolley wires.

545,938. Telegraph Receiver. Orlando P. Briggs and

William R. Patterson, Chicago, 111. Application filed

October 11, 1S93.

A single motor mechanism operates a punch, a movable die is

adapted to be brought in engagement with the puu'-Ii by this

mechanism, and means are provided for feeding paper tape be-

tween the die and the punch, and lor bringing the die and the

pun;h in engagement when a signal is transmitted, whereby a

record is made in the paper tape.

545,976. Manufacture of Electric or Other Conduits.

. Ernest L. Ransome, Chicago, 111. Application filed

November 23, .1S94.

In a continug^i^-subway molding machine a group of rotating

cores, the cdqmioh rear end of whii.b slopes downward.

546,002. Electric Drill. Charles S. Bradley, Avon, N. Y.

Application filed August 20, 1892.

A diflerential phase alternating current generator is adapted
to periodically reverse the order of phase deliverj-; and a recpi-

rocatory mofor^ comprises a series of coils grouped to develop
a series of consequent poles, and connected wilh the differential

circuits supplied by the generator, whereby a progression o(

the poles to and fro along the axis of the toils is maintained.

546,027. Telephone. Edgar C. Parker, London, Eng,
Application filed February 14, 1S95.

In a transmitter there is claimeil the combination with the

vibrating diaphragnt of a rotatable carbon holder carried in

bearings thereon, and carbon in the holder,

546,036. Signal Box. Nathan H. Suren, New York,

N. Y. Application filed August 22, 1S93.

A cut-out switch is composed of two mechanically co-acting
movable parts, in combination with means for moving one of
such parts by the slopping of the wheel movement of the bo.\|

NO. 546,130.

546,059. Electric Railway. William M, Schle singer,

Philadelphia, Pa. Application filed November 24,

18S5.

A working conductor is composed of insulated or discon-
nected se lions in normally closed multiple arc relation, with
a feeding conductor by way of magnets, right angle levers and
rontact points, and one of the levers carrying or having aflixed
thereto an armature for the magnets, which act by exce s of
current passing through them to cut the section;", out of ihfe

feeding conductor.

546,062. Speed Regulator for Electric Cars. Isaac D.
Aikin, New York, N. V. Application filed May 4,

1895.

The cut shows a speed regulator for electriu cars, having, in

c mbinaiion with the propelling motors, main rheostat and
hand-operating device^, an independent box of resistance 1 oils

supportinjf pivotally the piece provided with the insulated
arm forming a part of the motor circuit, and adapted to be
brought into contact with each of ibe co Is- the pivoted piece
possessing a second arm slotted near its outer end to engage
the pin projecting from the sleeve, whii h is movable upon the
axle of the car and the centrifugal governor.

546,090. Cut-oft' Actuating Mechanism for Gas or Electric

Light Systems. Frederick W. Cotton, Dedham,
Mass. Application filed November 12, 1S94.

One claim is for a main gas valve, a water motor to cl^se it, a
supply pipe for the motor, having a normally open shut-ofi and
an electric switi h combined with a spring-controlled normally
locked actuating lever connected to the shut-off and electric

switch, and means to unlock the lever by the closure of the gas
valve, whereby the lever is rapidly swung to instantly throw the
switi-h and close the shut-off.

NO. 546,190.

546,120. Electric Brake. William Koedding, St. Louis,

Mo. Application filed June 13, 1S94.

This brake has a coil or series of coils fixed within a station-

ary metallic cylinder and around an internal core, a coil around
the internal core of a second cylinder and moving within the

first cylinder, the core-facing end of the stationary coil being
preferably cone shaped, and the corresponding core-facing end
of the movable coil funnel shaped.

546,130. Closed Conduit Electric Railway. John M.
Deal, Fernwood, Pa. Application filed November 26,

1894.

The combination includes a car and an electric motor
thereon, a magnetic trolley arm directly connected with the
pole piece of the motor, and electrical connections between the
arm and the motor.

546,143. Electric Railway System. Henry A. Fry, Port-
land, Ore. Application filed Jiine 13, 1894.

A slot rail is employed, having a pendant vertical flange ex-
lending down into the conduit, a conductor located beside the
flange, and a trolley having a wheel running against the con-
ductor, and provided wilh an insulated wearing face adapted
lo abrade against the flange.

Alternating Current Dynamos.
Lynn, Mass. Application filed

546, 190. Regulator foi

Edwin W. Rice, Jr.

March 16, 18SS.

The first claim is for the combination in an alternating current
dynamo of two field sustaining coils, one supplied from an
armature coil connected directly therewith through a commuta-
tor.and other the forming a path for the main alternating currents
passing to the work from an independent armature coil or coils,

a commutator placed in the main circuit for locally commuting
currents to the latter coil, a branch trom the commutator termi-
nals which are connected to the coil, and an artificial resistance
in the branch.

546,191. Electric Locomotive. Edwin W. Rice. Jr.,
Schenectady, N. Y. Application filed March 16,

1895-

A self-contained electric locomotive, a prime mover, direct
current generator and separately excited rotary transformer,
with alternating motors mounted on or geared to the axles of
the locomotive, and means for varying the periodicity of the
current supplied to the motors from the rotary trans ormer.

546,220. Art of Manufacturing Electro-magnets. Harold
P. Brown, New York, N. Y. Application filed Janu-
26, 1S93.

In the manufacture of electro-magnet coils, composed of
metal tape and insulating tape coated or impregnated with
liquid shellac, the process consists in first gradually heating
the coil by application of current thereto to a suffi.ient degree
to slowly evaporate the alcohol and moisture from the shellac,

and then heating the coil by increase of current to a high
temperature to solidify and carbon'ze the shellac to a greater or
less extent, and cement the coils together in one rigid solid

mass.

546,228. Signal Transmitter. Willie H. Davis and Hugh
C. Christy, Como, Colo. Application filed June 3,

1S95.

A cam, an angle lever actuated thereby, a toe on the cami an
angle lever connected to the first angle lever and actuated by
the toe, a revolving drum a contact arm connected to the angle
levers, and electrical connections.

546,232. Insulator, Conductor and Conduit for Electrical

Wires and Cables. Wilber R. Hitchcock, Cornwall,

Can. Application filed October 12, 1894.

1 tf=—^ f*ri

1*:^ rt#
NO. 546,191.

In combination with an electrical railway conduit con-
taining wire-i and cables an arm is co?inected with a 1 ar, and
carries a trolley inside the conduit, a slotted body attached to

the car, through which the arm slides vertically, a cap piece
covering a gap in the side of the body, and a spring for holding
in place ihc cap pie e.

546,233. Automatic Electrical Cut-out. Charles C. Krilzer,

Grand Rapids, Mich. Application filed October 31,
1S94.

A fixed contact, havirg a circuit connection therewith, a suit-

ably arranged stationary pivot post having a circuit connection
therewith, an automatically released circularly swinging switch
bar pivotally mounted on the post and having a contact to en-
j^age the fixed conta. t, and a circular insulator wall encircling

the stationary post and interposed between the fixed contact
and the stationary pivot post to obviate a short- ircu'ting of ihe

.^

current between these parts when the contacts are broken.

546,238. Electric Igniter for Gjs Engines. Frank S.

Mead, Montreal, Can. Application filed February 26,

1895-

An eleclric igniter for gas engines is described, c mprising a
fixed electrode and a movable electrode miiinted eccentrically

on an oscillating or revoluble shaft or journal.

546,247. Electric Brake. William B. Potter, Schenec-

tady, N. Y. Application filed January 19, 1S95.

Included in this mechanism are a controlling switch for ihe

eleclric motors, a brake switch, a reversing swit h, and means
adapted to prevent a simultaneous operation of any two of the

switches

Fire Alarm. Charles D.
Application filed February

546,26[. Automatic EIectri(

Tisdale, Boston, Mass.

12, 1S95.

The first claim follows: In an eleclric fire alarm device, a tube

extended along and around the side or sides of a room or other

place, an upward extension of said tube, a wire connected with

one pole of an electric battery arranged in said tube extension

insulated therefrom, a chamber at the other end of said first

tube, a plunger or piston therein, and operated from the out-

side, and mercury in said tubes and chamber, and connected

electrically with the other pole of the electric battery.

546,262. Automatic Electric Fire Alarm. Charles D.
Tisdale, Boston, Mass. Application filed March 25,

1S95.

In an electric fire alarm there is claimed the combination with

an electric motor, electric battery and electric magnet, of a con-

tinuous wire of uniformly fusible material connected at one end
to the magnet, a wire connecting one end of the fusible wire to

one pole of the battery, a wire connecting the magnet with the

other pole of the battery, a wire from the battery to the motor,

a sounding device, a wire connecting the sounding device to

the motor, a terminal or block, and a wire running from the
sounding device to the block.
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^TrpHey Parties Popular in Chicago.
Trolley parties are popular in Chicago. There was a

novelty about the idea that at once appealed to the Chica-

goan, and the readiness with which the local street railway

companies rurnished facilities for gratifying the demands ot

the public in this matter added greatly to the popularity of

the scheme. Then, too, Chicago is singularly fortunate in

having picturesque roads extending from the city proper

into the surrounding country; the trip to Evanston, for in-

stance, being one of the most attractive offered by any elec-

tric road in the country. There is a variety of scene on this

line that can be found upon very ftw pleasure routes in the

About three weeks ago this popular fad of trolley-car

parlies struck the north end of town in earnest and a motor

car was fitted up for the occasion. Irving Park, Jefferson

Park and Evanston were startled late in the evening by the

appearance of a hilarious party of twentyunder the guidance

of Postmaster Washington Hesing of Chicago. This was

the inauguration of the trolley-car party business of the

North Sliore Electric Railway company,and it has been rush-

ing ever since. John J. Mitchell with about 20, Howard
Abel with 50, the Jefferson Park club with a brass band

and about 75, are some of those who follo.ved suit. The

ride consists of an entire circuit of the company's lines,

Proposed Overhead Trolley System for
Chicago's Business District.

The Chicago City Railway company has renewed its efforts

to secure the right to operate its electric cars on Clark

street as far north as Washington street. An amended or-

dinance granting this privilege to the corporation was intro-

duced in the Council by Aid. Hepburn and referred to the

Committee on Streets and Alleys South, of which he is chair-

man. An ordinance of this character was passed last July,

but it met the disapproval of the mayor. As the mayor

could not defeat the ordinance the company having agreed

to contribute $25,000 for street lighting purposes and $30,-
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country. To many the most enjoyable feature of the trolley

party is the fact that it is much cooler than the theater and

has something of excitement without the element of danger

or inconvenience that many summer amusements have.

The "iad," for such it has bscome among fashionable peo-

ple, has passed through several stages of development and

is now conceded to have reached a degree of perfection.

Special cars have been assigned by several companies in

and about Chicago for this service, and they are prettily

decorated and brilliantly illuminated for these occasions.

Several pretentious excursions have been taken by the social

night-hawks of Chicago during the last few weeks, and an

idea of the spectacle presented can be gained from the ac-

companying illustration. When it is remembered that

these trolley parties are usually bowled along at the rate of

25 miles an hour it is not to be wondered that the natives of

the district through which they passed, at first looked upon

them with aAVe and in some cases superstitious alarm.

IROLLEY PARTIES POPULAR IN CHICAGO.

making a trip of 60 miles in all and occupying about three

hours' time. Starting at the limits barn at Diversey avenue

and Clark street, the route usually taken is over Belmont

avenue to Irving Park, back to Belmont avenue and to

Milwaukee avenue and on out to Jefferson Park, returning

then to the limits barns and going direct to Evanston and

return, making a most enjoyable ride. Several stops can be

made.

Superintendent R. S. Ives said that he had his "slate full

of dates" up to November 1st and applications were stillcom-

ingin. Hehas two mctor cars littedup lor this work, both

decorated alike in bunting and Hags and incandescent lamf s,

the latter hterally covering the cars, there being 125 lamps

to a car. Trailers are ollen carried, and these are trimmed

and decorated to correspond. Assistant Superintendent H-

W. Emrick, who has taken quite an interest in this branch

of the work, thinks that it can be developed into a consider-

able attraction.

0CX3 toward the construction of a viaduct at Clark and Six-

teenth streets, he consented to allow cars to come to the

south line of Jackson street, although if he had had his own

way he would have kept them down at Van Buren street.

The council compromised the question at issue between the

mayor and corporation by making Adams street the northern

limit of the trolley line. The company accepted this ordi-

nance, but the property-owners on Clark street and inter-

secting streets north of Adams at once started a movement

to have ihe line extended as originally intended to Washing-

ton street. It is stated now that a large majority of the

property-owners on Clark, between Adams and Washington,

have signed a petition for the road, and the general opinion

is that the ordinance in compliance with their request will be

passed, even though the mayor should continue his opposition

to it. Property-owners and merchants on Clark street favor

the scheme. One of these said;

I am in favor of the ordinance and if passed it will no
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doubt benefit the district between Adams and Washington

streets to a great extent. It will bring a great many new

purchasers to Clark street from the southwestern portion of

the city and will open and make accessible the upper part

of Clark street to people living along Archer avenue in the

Stock-yards and Englewood, and all west of Englewoud.

It will certainly increase business and rents along the entire

line of Clark street. AH the tenants along Clark street,

from Adams to Washington street, are very anxious to have

the line extended. And also the tenants occupying cross

streets, such as Madison and Monroe, are signing petitions

to that effect. We are putting forth our best efforts toward

getting the signatures of the property- dwners and have suc-

ceeded to a very encouraging extent.

Mayor Swift was in New York at the time the ordinance

came up and he gave the following statement to a corre-

spondent:

It is true that I masle the statement that! would veto such

an ordinance, and I see no reason to change my opinion as

expressed at the tim'e the original ordinance was passed by

which the trolley line was permitted to be built as far north

as Adams street. I am still most emphatically opposed to

the introduction of the trolley system into the center of the

business district of the city. I propose making a thorough

investigation of the underground electric system on Lenox

avenue. I am assured that this system is a perfect success,

and if, upon investigation I am satisfied this is the case, I

shall insist upon its adoption in Chicago.

Armor Plates Annealed by Electricity.

An important application of electricity, the annealing of

armor plates is thus discussed by W. W. Hanscom, chief

electrician of the Union Iron Works of San Francisco, in

an interesting article in the Pacijic Electrician: The

nickel steel armor plates, as furnished the later vessels of

the United States navy, are by the Harvey process hardened

on the face to a depth varying from one-half inch to three-

fourth; inch. This face is such that it successfully resists

the hardest steel drill that can be made, and as it is re-

quired in the final location of the plate to drill and tap

numerous holes in it, it was necessary during the harden-

ing process to protect the desired places by preventing the

carbonizing material from coming in contact with them.

The operation was not entirely successful, however, as it

was found upon trial that although a number of the plates

were sufficiently soft to be worked, others immediately

alongside were as hard as the improtected portions. A
number of attempts were made to locally anneal these hard

spots by means of the oxyhydrogen blow-pipe and other

apparatus, 'the most su:cessful b^ing that offered by the

Thomson Electric Welding company of Lynn, Mass. It

was found impossible by other means than electricity to

apply sufficient heat in a concentrated form to attain the

desired results, as the large mass of metal surrounding

conveyed the heat away as fast as it was supplied.

One of the electric welding company's annealing equip-

ments has recently been installed at the Union Iron Works

for annealing the armor plates of the battle ship Oregon,

and the following is a description of the plant and its opera-

tion: Thi apparatus in general cjnsists of an alternator,

with its exciter, a regulating rheostat, a transformer an-

nealer and the engine for driving the same. The engine

develops, at 450 revolutions per minute, 55 horse power.

The alternator and exciter are of the well known commer-

cial type; the former, of 40 kilowatts capacity, has six coils

on as many pole pieces, the windings being in two series of

three in multiple. The armature is of the toothed type,

with six coils, connected in a multiple of three series of two.

It is wound for an output of 135 amperes at 300 volts,

when making i.ooo revolutions per minute. A pulley on

the end of the armature shaft drives the exciter, a D type

shunt wound generator of no volts, at 2,000 revolutions

p^r minute. Its terminals are connected to alternator fields

through the regulating rheostat, a cylindrical frame, having

German silver coils cut into or out of circuit by a contact

arm on top. The coils are protected from mechanical in-

jury by the wire gauze covering, which arrangement per-

mits of a constant circulation of air. The transformer an-

nealer, as shown in Fig. i, is of the shell type, and consists

of an outer core of laminated iron surrounding both primary

and secondary coils, the former being wound on a form and

incased inside the latter, which is a hollow copper casting

made in halves to receive it, and then bolted together,

after which the remaining space is filled with oil for in-

sulation and as an assistance in conducting away the heat

generated in the primary. The secondary coil has but a

single turn, U-shaped, to the ends of which are bolted

various shaped copper contact pieces which are hollowed

and j:onnected to a water circulation, thus preventing the

heat of annealing from reaching the coils. The yoke from

which the transformer is suspended by two trunnions, as

well as the beforementioned contact pieces, permit of the

transformer being swung into any desired angle and brought

against any part of plates already located.

In the operation of annealing the contact pieces are

brought up against the brightened surface of the plate and
wedged into position, straddling the spot to be annealed,

afcer the regular rheostat has been adjusted to a point re-

ducing the primary current to a minimum. The distance

between the contact pieces for a hole seven-eighths of an incli

in diameter is \f^ inches. When the contact is established

between contact pieces and the plate a slight humming
noise notifies the operator, and the primary current is

gradually raised to its maximum. A bright red spot then

appears under each contact piece. The intense local heat

at these spots causes the plate to expand outwardly in the

direction of least resistance, forming slight mounds, from

which circles of a gradually changing color slowly ap-

FIG. 2. ARMOR PLATES ANNEALED BY ELECTRlCrfY.

proach the center. The primary is kept up till the plate

has become sufficiently heated to char or even ignite a pine

stick held against it, and is then gradually decreased until

it has again reached the minimum.

The first or heating period requires about three minutes,

during which the secondary current has reached from 3.500

to 6,000 amperes at four volis. The second or cooling

perio'd requires from 10 to 12 minutes, in order to prevent

the sudden chilling of the spot due to the surrounding mass

of meial and to insure a perfect anneal. The plate at the

spot of annealing presents a dark blue color, elliptical in

Equipment of the Home Telephone Com-
pany, Chillicothe, Ohio.

An interesting example of the progress that is being made
by independent telephone companies in establishing compet-

ing exchanges in cities already provided with Bell service is

presented in the case of Chillicothe, Ohio, where the West-
ern Telephone Construction company of Chicago has estab-

lished an exchange controlled by local capitalists. The
Home Telephone company was formed on February i6th,

and the merchants of the town and prominent residents

pledged their support to the enterprise. According to a lo-

cal paper "the success that the company met with, in secur-

ing contracts, seemed incredible, and must be, in part, at-

tributed to the feeling, on the part of the people, that they

had been oppressed, and arbitrarily treated by the old com-

pany, backed as it was by the Bell monopoly." The same
paper is authority for the statement that before the exchange

was opened the new company had secured five-year contracts

from 300 subscribers. The franchises with the city were

speedily secured; the franchises with the county followed,

and the negotiations for taking in, through contract, the

private lines throughout the county, were speedily entered

upon and with every promise of success. In entering the

field, the Home coniDany made no promises to give any out-

side connections, but it now declares that it intends to give

connection with about all the villages in the county. Local

subscribers are already connected with Frankfort, Roxabel,

Clarksburg, .Indersonville, Anderson Station, Sulphur Lick

Springs, Londonderry, Vigo and Richmondale, and arrange-

ments have also been made for a line to Kingston, Adelphi,

HallsviUe an 1 Kinnikinnick, and plans are on foot for reaching

other points, so thai: practically, the whole of Ross county

will be in telephonic communication soon.

Local subscribers speak highly of the service given by this

exchange and the people are all well pleased with the meth-

ods and plans of the Western Telephone Construction com-
pany, which put in the plant. A view of the operators'

room in the exchange is given. A feature of the service is

the promptness and attention given to night calls, some-
thing heretofore unknown in that section of the country.

The Home company announces that it intends to make a

feature of the night service, and that the contract with the

city for a police patrol system enables it to give as prompt
service at night as during the day. The company nite

subscribers wlio may wish to,catch an early morning train,

or who, for any reason, may wish to be called during the

night, to notify the central office before retiring and the

telephone bell will be rung at the hour desired. Already
the new company has a strong hold upon the people of

Chillicothe and vicinity.

Circuit-testing Patent Litigation.

In the suit of the Western Electric company against the

Biush Electric company on patent No. 476,317, issued to

EQUIPMENT OF THE HOME TELETUONE COMl'

shape, with a major axis of four inches and a minor axis of

2j4 inches, and is very readily drilled and tapped.

Fig. 2 shows the annealer at work on a 17 inch plate for

the Oregon's 13 inch barbette. A portable drill press

driven by a direct current motor is shown in the background,

ready to drill the holes as fast as the plate is annealed. The

regulating rheostat is shown in the lower right-hand corner.

Four wires are led from alternator and exciter to a conven-

ient spot and connected to annealer and regulating rlieostat

through a flexible four-wire cable.

It is said that the Grand Trunk railway officials are figur-

ing on a system of electric locomotives for use in the tunnel
under the Detroit river at Port Huron, similar to the Bal-
timore tunnel equipment
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the late C. H. Rudd, June 7, 1892, for a system of testing

electric circuits, a final decree was entered September 19th,

by Judge Showalter of the United States Court finding the

patent valid, and infringed by the Brush Electric company.

The patent in question covers a system of locating grounds

and other troubles on an electric light circuit which consists

in providing an artificial circuit of high resistance at the sta-

tion and adapted to be connected to a line circuit, the resist-

ance of the artificial circuit being fixed and so apportioned

between contact points that the attendant, by means of a

testing set, may find the neutral point in the artificial circuit

corresponding to the neutral point of the line circuit con^

nected therewith. Claim one of the patent is as follows:

"In an electric light system, an artificial circuit containing
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high resistance of invariable amount, said artificial circuit

being qpnnected with the different sides of a dj-naraoma-
chine while sopplying current to a working circuit, said arti-

ficial circuit having its resistance apportioned between con-

necting-sockets, in combination with a testing apparatus for

determining the neutral point of said artificial circuit, sub-
stantially as and for the purpose specified."

THIRTEENTH CONVENTION
Of the Street Railway Association of

the State of New York.
The thirteenth annual meeting of the Street Railway as-

sociation of the State of New York was held at the rooms
of the Voung Men's Christian association, Albany, N. Y.,
Tuesday, September 17th, at 10:30 a. m. President G.
Tracy Rogers called the meeting to order and J. P. E.

Clark of Binghamton was elected temporary secretary.

There was a large attendance of representatives of street

railway companies, and numerous supply men were also

present, as will be seen from the official list of members
and visitors appended:

Allen, C. L., Civil Engineer, Syracuse Street Raifway company
Syracuse. '

BisseU, Charles J., Counsel, Bochester Railway companv,
Rochester. f j>

Cahoon, J. B., Superintendent, Elmlra & Horseheads Railway
company, Elmira.

Cole, W. W.. Superintendent, Elraira Street Railway companv. El-
mira. ^

Clark, J. P., General Manager, Binghamton Street Railway com-
pany, Binghamton.

Cleminshaw, Charles, President, Ttoy City Railway company, Troy.
Cooper, H. S., Superintendent, Schenectady Street Railway com-

pany. Schenectady.
Everts, Frank L, Superintendent, lllica & Mohawk Railway com-

pany, Utica.
Frick. benjamin. Secretary' and Treasurer, AtlanticAvenue Railroad

company, Brooklyn.
Havens, William E., Superintendent, Fishkill Street Railway com-

pany, Fishkill.

McKeever, R. T., Superintendent, Johnstown Street Railway com-
pany, Johnstown.

McNamara, John W., Treasurer, Albany Railway company, Albany
Meiklehan, T. M. R , Superintendent, B., (J. C. & S. Railway com-

pany, Brooklyn
Morgan, Godfrey, Manager, Amsterdam Street Railway comyany,

Amsterdam

.

Norton. Benjaram, President, Newburg Railwaycompany, Newburg.
Newton, H. S., Electrical Engineer, Syracuse Street Railway, Syra-

cuse.
Rogers, G. Tracy, President, Binghamton Street Railway company,

Binghamton,
Rusling, F. O., Superintendent, Buffalo Railway company, Buff.i)o.
Snr.ith, Charles H., Superintendent. Troy City Railway company

Troy.
'

Stedman, J. H., Transfer Department, Rochester Railway company,
Rochester.

Story, C. B., Secretary, Hoosick Falls Street Railway comoanv
Hooaick Falls.

j f j.

Vitkers, Albert, Electrician, Syracuse Consolidated Street Railway
company, Syracuse.

Wardwell, John S-, President, Rome City Street Railway company
Rome.

Allison, Giles C, St. Louis Reg ster company, St. Louis.
Barnard, J. H., Interior Telephone company. New York,
Barrett. Charles E., Hale & Kilburn Manufacturing companv Phil-

adelphia.
Brady, Paul T., Westinghouse company, .Syracuse.
Cockey, Marston R., John A. Roebling Sons' company, New York.
Delauey, William H,, New York,
Button. W. S. Doerner & Dutton, Cleveland.
Estep, F. A., Nuttall company, Allegheny.
Evans, H. CJohnson company. New York.
Everts, D. T.. Simplex company. New York.
Ewing, Geo. C , Electrical Specialties, Boston.
Fowler, F. H.. Bemis Car Bo.v company, Springfield.
Ham, W. F., Johnson company, New York.
Hanna, J. A., McGuire Manufacturing company, New York.
Issertel, H. G., H. W, Johns Manufacturing company. New York.
Lawless, E. J., American Car company, St. Louis.
Long, E. G., Peckham Motor Truck & Wheel company, New York.
MacDufSe, R. L., Taunton Locomotive Manufacturing company,

Taunton.
McElroy, J. F., Consolidated Car Heating company, Albany.
Medbery, H. J., Fibente company, Mechanicville,
Mercur, R. J., New York Car Wheel company, Buff'alo.

Mor.-e. George C , Rochester Car Wheel company, Rochester
Newkirk, H. R., Hoefgen, Moxham & Co. New Vork.
Ostrom, John F., Pennsylvania Steel company, Philadelphia,
Packer, E., St. Louis Register company. New York.-
Pugh, D. W., Stephenson company, New Yoik.
Pugh, John S., Stephenson company, New York.
Robert, Louis E., Johnson company, New York.
Rose, R. M., Hughes Register company. New York.
Russell, F. D., Rochester Car Wheel company, Rochester.
Sharpe, D W., Newark, N. J.
Silver, William S., Graduated Car Spring company, New York.
Vosburgh, A C, New Process Raw Hide company, Syracuse.
Wallace. J. E , Smith & Wallace, Boston.
Wardwell, F, S., Electric Railway Construction, Danbury.
Wardwell, V. P., Electric Railway Construction, Danbury.
Washburne, William A., Cambria Iron company, New York.
Wood, Charles N., Nuttall company, Hoston.
Yates, F. A., Trendley Brake company, St. Louis.

The first order of busmess was the annual address of the

president. After extending a hearty welcome to the dele-

gates and visitors, President Rogers paid a tribute to the

late secretary and treasurer, William J. Richardson, who

had been so closely identified with the work of the associa-

tion. The growing membership was referred to as a matter

of congratulation, and the fact that adverse legislation had

been headed off" was also mentioned. Concerning advances

and improvements in street railway construction and man-

agement, the report says: " The restilt of the year's experi-

ence shows a demand for better roadbeds and overhead

construction, heavier rails, more ties, better ballasting,

lighter motors, better machines, and more conservative fi-

nanciering." Elaborating this idea President Rogers said:

A great deal has been said and written regarding the sub-

stitution of electricity for steam for through traffic, and
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some of these articles have been severely criticised. The
fact that electric traction i.^ being considered by steam rail-
road people makes it a subject of general interest. They
may adopt electricity on some of their suburban lines to
protect tlieir local travel, wliich we have taken from them
whenever and wherever we have gone after it, but the re-
sults cannot materially atTect the interests oE street railways.We carry our patrons to their door-steps, the public streets
are our depots, we have no expensive stations to maintain,
our traffic is more certain, less affected by business depres-
sions and more capable of development than that of the
steam railroad. These are advantages that the steam rail-
roads are unable to overcome, and together with the paral-
leling of steam railroads by electric railways have forced a
number ot railroad companies into purchasing electric lines,
and there is evidence of increased activity in that direc-
tion.

The adoption of an electric motor in Chicago to propel a
cable road; the Westinghouse-Ealdwin combine: the go-ton
freight engine on the Baltimore & Ohio road; the building
of the electric railway at Nantasket Beach by the New
York, New Hampshire ^: Hudson Railroad company, as a
part of its system over which electric cars and locomotives
are run mtermingled, and the electrical construction of the
Mount Holly branch of the Pennsylvania railroad, all point
to an endorsement of electricity as a motive power.
An experiment is now in progress in New York with

^51

ter gathering statistics of operations and increased receipts
caused by the adoption of rapid transit and ascertaining the
ability to earn more than enough to pay the interest on the
cost of the change. Such information unfortunately invited
speculating capitalists, who, in many instances, took advan-
tage of the additional profit.

Over-capit.alization, which hxs been prevalent in years
past, is gradually disappearing by reason of foreclosure of
mortgages and a general desire for conservatism on the part
of financial people interested. In a growing city, with a
sound franchise, reasonable capitalization, and a well installed
system for which too n\uch has nut been paid, the securities
should and do commend themselves to the conservative in-
vesror.

The fields which are rapidly opening and which invite our
attention are numerous and 1 shall call your attention to but
a few. The United States government is asking us to carry
its mail; society has popuIari/,ed us with its trolley parties;
the express companies are negotiating with us to handle their
freight; the merchants wish us to carry their goods; the
farmer his milk and farm produce; and we are asked to arrange
for funeral trains to the cemeteries. We are to-day closer
to the public than ever before. Many, if not all of us, have
learned to appreciate the fact that the public is not to be
beaten and that we must conform to its wishes. The
manager who meets with fairness and justice the demands
of the public and who trains his help to be gentlemanly and

FIG. I. ARMOR PLATES ANNEALED HY ELECTRICI'I Y.

power from conductors in an underground conduit, Ihe re-

sults of which will be watched with great interest, as it may
be the beginning of a new regime in street railroad work
in large cities. The results, however, can have no effect in

smaller cities on account of the cost.

We now have in this state about 1,400 miles of track and
an investment of upvvards of $200,000,000. We carry every

year seven times the population of the entire United
Slates and over one third the population of the entire

world—over 500,000,000 of passengers annually—while the

steam roads carry but 160,000,000. The gross receipts of

this street railroad traffic are about $25^000,000.
The best and most reliable financial papers now seek and

publish such statistics as are obtainable regarding street

railways. The financial world demands this information

and we are compelled to furnish the figures, favorable or

unfavorable. Street railroad securities, as permanent in-

vestments, are in better favor than ever before.

The consolidation for the purpose of controlling all the

street railroads in any one city and the rapid extension of

cable and electric lines, both urban and suburban, have at-

tracted the attention of financiers and investors, and large

sums of money have been invested both by local and foreign

capitalists. And here I would suggest the importance and wis-

dom on the part of any road of placing it securities with the

local investor, if possible, for reasons too obvious to men-
tion.

The cost incident upon the change from animal power to

cable or electric was staggering to the investor. The large

electric companies came to the rescue in many instances, af-

courteou-; to all, not only increases the receipts, but makes
friends for his road of the riding public, the city officials and
the press. I claim that the best fender on the front of our
cars is a clear-headed, careful man of good judgment to

handle the brake and motor.
The street railway now demands in every department the

best ability that can be secured for it. Too much care can-
not be exercised in selecting men to manage each depart-
ment as well as to operate the road. This in my opioion,
is the one principle underlying the success of a street rail-

road as well as of any other business enterprise.

Competition and recent inventions have leveled the price

of nearly all electrical apparatus and supplies to a commer-
cial tra;de basis Many of us can repair and in most cases
replace a large percentage of our equipment in our own
complete machine shops.

The present demand is for a lighter motor and a flexible

suspension of the motor to avoid pounding on the joints.

I believe this can be obtained and am pleased to learn that

some of the companies are working in this direction. There
is still work for the inventor. The extension of our roads
into the country and the connection of roads to form a large

system brings up the question of potential and feeders. We
may look for some valuable experiments in the use of the

alteinaCing current on street railway lines. This, in my
opinion, is one of the most, if not the most, important and
interesting subject that confronts us at the present time.

Many attempts have been made to produce power from
compressed air, acids, and numerous other agencies, but as

yet none have been able to compete with electricity in
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economy and efficiency. However, we are read; to accept

any innovati-m the ever-busy inventor may prodace by

which we can reduce the cost of operation.

In the report of the executive committee the announce-

ment is made that as a result of determined effort on the

part of theofiicers the present membership is the largest in

the history of ihe organization, comprising 39 members.

The following companies have united wilh the association

since the last annual meeting: Kingston City Railroad

company, Olean Street Railway company, Rome City

Street Railway company, Newburgh Electric Railway com-

pany, Pelham Park Railway company of City Island; Citi-

zens' Street Railway company, Fishkill-on-the-Hudson;

Lock City Street Railway companv, Lockport; Ogdens-

burgh Street Railway company.Hoosick Railway company

of Hoosick Fal!s,and Ulster County Electric Kaihoad com-

pany of Kingston. There has been but one withdrawal

during the last year, namely, the Union Railway com-

pany of New York. The report adds:

The growth and development of the association dur-

ing the year is most encouraging, and should stimulate

renewed effort to induce all of the street railroad com-

panies of this state to become identified with us, there-

by placing our organization foremost among the various

state street railway associations of the country, a position

to which it is justly entitled.

In this connection the committee's recommendation

concerning the legislature is interesting:

Upward of 30 bills pending in the senate and assem-

bly of this state at one time, all of which, wilh very few

exceptions, were obnoxious and adverse to the interests

of street railroads throughout the state, will enable you to

& Orange Lake; Herkimer, Mohawk, lUon & Frankfort,

Stalen Island Midland; Metropolitan Street {underground

current); Lenox Avenue {underground current); Twenty-
third Street, New York (cable); Siillwater^^ Mechanicville;

Troy City Railway and lessee of Troy & Cohoes; Union
Railway, New York—Southern Boulevard; Rome City

Street Railway {compressed air motors); Ogdenburg Street

Railway; Buffalo & Niagara Falls; Cohoes City Railway;

New York, Ehiisford and White Plains; Balston Electric.

Numerous applications for new roads have been granted

by the Railroad Commissioners, prominent among which

is a franchise to the Auburn Inter-urban Electric Railroad

company to build from Auburn through Port Byron and
Weedsport. This road is to be about 25 miles in length,

and will be the first electric railroad through a territory which

in former years could only be covered by steam railroads.

The recent changes of steam roads to the trolley system

all indicate a prosperous and extensive development of the

street railroad interest of this state, which is pleasant to

contemplate.

The report closed with a tribute to the memory of the

late William J. Richardson, whoseservices in behalf of the

association proved so valuable.

The report of the treasurer showed the following finan-

cial transactions during the year: Receipts, $7,286.57;

expenses, $6,299.76; balance, $986.81. On motion, the

report of the treasurer was approved.

This closed the routine business, and the reading and

discussion of papers followed. The subject of the first

paper was: "Are We Laying too many Miles of Track to

Reach a Few People.^" It was read by W. W. Cole of

Elmira, and on motion the thanks of the association was

voted the writer. H. S. Newton of Syracuse read an inter-

esting paper on "Economical Equipment and Operation of

^\^^- ^mx\

form an idea of the activity during the past year of leg-

islation affecting street railroads and their operation,

without questioning the good intent of the various mem-
bers presenting these measures.

Had halt of the bills offered become laws, street rail-

roads would have been driven out of business. Ener-
getic, prompt and persistent effort on the part of ttiis

association and its active counsel undoubtedly aided ma-
terially in defeating a large number of the adverse bills.

The presiding officers of this association, together with

the counsel and different members of the association ap-

peared from time to time before the various committees
of the assembly and senate, to whom these bills were
referred, and in every instance were accorded courteous

treatment and a polite hearing, and found only a dispo-

sition on the part of the various committees to treat all

questions uprightly and fairly.

With the increased number of representatives compris-
ing the next session of the legislature it is consistent to

anticipate the presentation of an increased number of

bills affecting our interest, therefore your committee
urges the importance of the continuance and enlargement
of this association, so that united effort and concerted

action may be obtained in considering and meeting the

various issues as they arise. Increased membership and
active interest in our organization will prove fruitful of
beneficial results.

Since our last meeting new laws of special importance
affecting organization, have been enacted, namely: Chap-
ter 545 of the laws of 1S95, amending section 59 of the

railroad law, so that street railroad companies hereafter
formed must obtain consent of the Railroad Commission-
ers to build; also amending section 91 of the Railroad
Law, by providing that outside of cities and villages

two-thirds in consents of abutting property must be ob-
tained; also chapter 933 of the laws of 1S95, which al-

lows street railroads to condemn property, except in
cities. These are important measures which betoken the
activity of the steam railroads, and demonstrate that

they recognize the introduction of electric suburban roads
as formidable competition.

The growth and development of the street railroad busi-
ness of this state during the past year is extremely gratify-

ing. Changes to electricity as a motive power are of fre-

quent occurrence. Many new roads and numerous impor-
tant extensions have been completed and are now under way.
The following roads have been granted the privilege to use
electricity as a motive power during the past year: Walden

hamacek's underground conduit system.

Power House," which attracted considerable attention. The

next subject considered was: "Is a Freight or Mail Service

Profitable or Unprofitable on Street Railways?" Benjamin

Norton of Newburgh opened this discussion by reading a

very interesting paper on the subject. He was followed by

several members and the discussion proved quite interesting.

"Car Heating by Electricity," was the subject of a paper by

J. F. McElroy of Albany, which was considered one of the

best productions of the convention. C. Loomis Allen of

Syracuse contributed a paper on "General Track Con-

struction," and J- H. Barnard of New York presented a

paper on "Signals on Electric Railroads." This com-

pleted the list of papers, and it was admitted on all sides

that in this respect, at least, the convention had been un-

usually interesting and instructive.

There was an animated discussion on the subject of the

admission of supply men as associate members, in which a

number of representatives of supply houses participated,

opposing the idea on the ground that it would not tend to

the welfare of the association. The matter came up in the

form of an amendment to the by-laws and was not adopted.

Resolutions expressing the thanks of the organization to

the gentlemen who had prepared papers for the convention

were unanimously adopted. Mr. Norion moved a rising

vote of thanks to President Rogers for the successful efforts

he had made during the year in bringing the association up

to its present high standard. The motion was unanimously

adopted. A vote of thanks was tendered to J. P. E. Clark

of Binghamton for his efficient services as temporary sec-

retary.

The attendants at the meeting wxre photographed in front

of the Y. !\I. C. A. building. In the afternoon they visited

the Capitol and other places of interest in the city, and made

an excursion to Troy under the auspices of the Albany

Railway company.

In the evening there was a banquet at the Hotel Ken-

more, which was well attended and was a very successful

affair. At its conclusion three cheers were given for John

W. McNamara, treasurer of the Albany Railway company,

for his efforts in the entertainment of the visitors.

An interesting e.xhibit was made in a room adjoining the

meeting hall. The meeting was unanimously voted the

most successlul in the history of the association, both in

point of attendance and the interest manifested in the busi-

ness proceedings.

The president appointed Messrs. Norton, Cole and

Cooper a committee to nominate officers for the ensuing

year, and upon their recommendation the following officers

were elected: President, G. Tracy Rogers, Binghamton;

first vice-president, W. W. Cole, Elmira; second vice-

president, John H. Moffitt, Syracuse; secretary and treas-

urer, Benjamin Frick, Brooklyn. Executive committee,

H. H. Vreeland, New York; John W. McNamara, Al-

bany; Henry M. Watson, Buffalo.

The meeting adjourned to meet in Binghamton on the

second Tuesday in September, iSq6.

Hamacek's Underground Conduit
System.

The accompanying cut shows a transverse and a longi-

tudinal view of an underground railway conduit, the inven-

tion of Adolph Hamacek of Sturgeon Bay, Wis. It is easily

understood that unless the conduit is accessible for repairs,

difficulties must sooner or later arise through dislodgment,

the accumulation ofdirt and other causes. And it is a fact

tliat not withstanding the many apparent advantages of the

underground conduit, the crude and improper apphcation of

the principle, resulting in great expense of repairs, delays in

the service, and other inconveniences both to the owners and

the public, have led largely to its abaLdonment. The con-

duit represented in the accompanying cut is designed to

obviate thesedefects.

The entire length of the conduit is accessible for internal

manipulations by merely raising the covers C C. These

covers are self-lockmg and at the same time when closed

form the slot rail. The whole conduit is very simple in con-

struction. It is made throughout of cast-iron, is iS inches

high, 24 inches wide and weighs about 150 pounds per lineal

foot.

In the cross section A A is the frame of the conduit upon

which the covers rest, and to which is bolted £ B, forming

the sides of the conduit and the hinge of C C, the cover.

The cover and sides are in sections extending from center to

center of the frame, and maybe of any desired length.

The cover is supported as follows: At the end ol the sec-

tion by resting directly upon the frame, at the inner sides

by the rib extending the whole length of the cover and rest-

ing on a seat in the frame, at the outer edges by a continuous

joint the whole length of the sides, as is shown in the cut.

E £ is the slot through which passes £H //, the arm con-

necting with L L, the shoes which form the contact with

F (or I J\n sectional view), representing the trolley rails.

C G are insulated feeders, which deliver the current to the

trolley rails by means ot R A", the cut-outs. M M are

springs designed to compensate for any unevenness of track

and to keep up constant contact between the shoes and

trolley rails. O O are bolts passing loosely through////

and y]/ J/and fixed rigidly in L L. i\^ A' {and the upper S
in longitudinal view) are insulators. The lower .S" in the

longitudinal view is a bracket supporting the insulators.

P P are brackets to hold the trolley rails in position. /' V
are masonry or timber, and T T are anchor bolts. M' is

open space for accumulation of dirt falling into the conduit.

Among the advantages claimed for this invention are the

possibility of usinghigher tension currents than is permissible

in the overhead trolley, thereby greatly diminishing the cost

of conductors and first^cost of construction; it avoids the

high earth resistance usually encountered by the ground re-

turn system; the system obviates all trouble to gas mains,

water mains, telephones and telegraphs, usually caused by

ground returns; in case, by any accident, one of the trolley

rails becomes grounded, the motor wiH take current from

the not-grounded trolley and carry the car over the disabled

point, the same as in case of a single trolley, thereby obvi-

ating delay or repairs to be made immediately; in cases

of necessity repairs can always be made quickly and with

small expense; this conduit can be used with the single

trolley, or ground return system, if found in particular cases

desirable.

A Floating Pillar of Light.

One of Mr. Stieringer's electric light decorations at the

Atlanta exposition is thus described: The designs disclose

a unique structure in the form of a pillar, or column, of con-

siderable height. This is to be erected on a large float, and

when completed, placed in position at the east end of the

south side of the grand basin. Current is to be supplied to

it by means of a cable submerged in the lake which will'be

furnished by the New York Safety Insulated Wire com-

pany. The unique structure will have arranged on the cap

of the pillar a fancy grouping of incandescent hghts to serve

in lighting up the lake in that section. On the shaft, how-

ever, is where the fancy may be indulged. This compre-

hends over a thousand incandescent lights. These are

arranged in spirals that will appear and vanish with kaleido-

scopic effect and will fairly make this pillar revolve. If the

structure will prove to be as handsome as the design, the

pillar will certainly be a beautiful object aside from the fact

that it is to be further reinforced with this marvelous display-

of lighting effects.
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-Electric Welding and Soldering by Dr.
Zerener's Process.

Three principal methods of uniting metals by electricity

have been recognized, according to VIndustrie Elec-

iriqu4^ the process of Dr. Zerener being the fourth and latest.

Prof. Thomson's method depends upon the direct trans-

formation of electric energ)' into heat energy at the point

•where the union is to take place. Alternate currents are

used. The high temperature attained, because of the re-

rsistance offered, renders the metal soft and malleable, buf a

generator of.high power is required, while the secondary

•current used must be capable of great intensity with very

4ow voltage. Iron wires, cables, bars, rails, etc., may be

^velded by this process, but plates of considerable surface
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amperes a flux of borax is used: This process has been ap-

plied in the manufacture of bicycle frames without in the

least injuring the steel.

The automatic regulated apparatus is built upon the same
general principle. Constant potential current is used, the

solenoid producing the field is excited in derivation with a
current of 15 amperes. The arc absorbs loo to 200 am-
peres with a difference of potential of 70 volts. This model
is used for welding iron, and will weld plates of five milli-

meters thickness. The plate is placed upon a piece of iron,

the two lips to be welded being separated about two milli-

meters. I'he apparatus being thus disposed, the extremities

of the carbons are held a short distance from the plate.

Suspended by a spring support, a very feeble effort on the

The regulation of the arc is accomplished by hand as be-
fore; the iron is kept at a proper temperature, and may be
readily manipulated for the soldering of tin or other metals
where soft solder is used. The current is led to the appa-
ratus by the wires Z), and the consumption of current is

from a minimum of three amperes at 40 volts and a maxi
mum of 10 amperes at 60 volts.

FIG. 2. ELECTRIC WELDIXG AXD SOLDERING BY DR. ZERENER'S PROCESS.

<annotso well be manipulated, because of the impossibility

of covering the necessary space with currents of the proper

-Strength to produce the heat required.

The process of M. de Benardos is nearly contempo-

raneous with that of Prof. Thomson. In this process the

^eat of a voltaic arc is utilized upon the article to be manipu-

lated, this last being brought betweeu the arc, which is the

positive, and the negative pole, which is of carbon, in case

the object is of iron or steel, and the reverse contacts being

made for other metals. The current used is a continuous

one and may reach rooo amperes.

Of a later date than either of the preceding is the system

of Messrs. Lagrange and Hoho, which is not dissimilar from

that of Plante in 1SS5. They do not utilize the voltaic arc

direct, but like Thomson, the heat developed by the ob-

struction offered to a current by resistance. The resistance

is produced by a hydrogen medium surrounding the object

to be treated, which is in a bath of water connected with the

opposite electrode. This process is evidently unavailable

for plane surfaces. Each of the three processes so briefly

described presents serious objections to its use, partly from

the high currents used and partly from its limited appli-

cation.

The process of Dr. Zerener is claimed to be exempt from

these objections. The heat of the ai-c is utilized, as in the

Benardos system, but the two poles are two carbons, in-

stead of making the article to be treated one of them. By

a,djusting these the distance permits of a greater range of

surface, regulates the intensity of the current, and the con-

sumption of energy as well, while the metal is not consumed

as part of the arc. An ordinary arc cannot be well utilized

for heating purposes, without very closely approaching the

object treated. Dr. Zerener has overcome this difficulty by

arranging the two carbons in "V" shape, and submitting it

to the action of a magnetic field developed by an electro-

magnet, which forces the arc do\vnward toward the angle ol

the "V." In these conditions the arc takes the form of a

dart. This projected flame has a temperature nearly equal

to that of the arc proper, and is readily available for

welding.

One model of the apparatus has been constructed with

hand regulation, while larger ones have an automatic regu-

lator. Either continuous or alternating current may be

used.

Fig. I represents the hand apparatus. The weight is not

over one kilogram. The arc is regulated by hand by turn-

ing the thumbscrew R forward or back, thus changing the

length of the arc to suit the requirements of the case.

The spools M of the electro-magnet are branched.in series

with the arc, enabling the operator to obtain a pointed flame

at will, a flame of high temperature, which can be directed

immediately on the point of the metal where the junction is

to be made. The wires Z>, shown below the wrist of the

operator, lead to the carbons as in an ordinary arc lamp.

The apparatus is very effective with a minimum current of

15 amperes at 40 volts, and when necessary a maximum of

2,400 watts may be reached. The apparatus may be used

for welding or brazing small pieces of iron, copper, silver,

etc., without the intervention of aiiy preparation.

When the current required for brazing reaches 40 to 60

part of the workman suffices to graduate the distance irom

the point to be acted upon. Sn:iall pieces of soft iron are

melted between the plates to be joined, and the junction

hammered smartly during the cooling process. The work
is thus accomplished in sections of about two centimeters.

The employment of an arc between two carbons permits

of limiting and regulatmg the consumption of current. An
arc of three amperes and one of 200 amperes have the same

temperature, and it is only the quantity of heat disengaged

which varies. According to the needs of the case the inten-

sity of the current may be regulated—a regulation which

covers from the minimum of three amperes to a maximum
of 200 amperes.

- The ex pense of installation is much less than that of either

of the others mentioned, and there is no need of an accumu-

lator battery, while the ordinary current of a lighting or

power plant may be made available.

The handling of the two styles of apparatus mentioned is

simple, and the limits of their usefulness are quite exten-

sive, covering large as well as small applications. They are

well adapted for the welding up ot half-finished pieces, such

as the barrels of guns, the parts of torpedos which require

to be drilled and subsequently welded. Such applications

Ownership of Rails in the Streets.
[From the Chicago Chronicle.']

There is material interest in the latest contention of Con-
gressman McGann and his associates in a certain electric
railway in the south side of town.
Some months a^o McGann and his associates, being pos-

sessors of a road which, very unfortunately, begins nowhere
and ends at the same place, undertook to run their cars into
the commercial center of the town over another corporation's
road. The car they sought to dispatch in this direction
was seized and absolutely demolished by agents of the cor-
poration over whose rails they sought to carry it. Suit be-
ing brought against the wreckers of the car, a court decided
that there was no excuse, nor did there exist any right, for
one street car company to attempt to use the rails of another
street car company, even though those rails were laid in the
center of a public street.

Defeated at this point, McGann's company now adopts
a sort of negative argument. It has a road on West
Twenty-second street used very largely by the teams of large
lumber and manufacturing concerns doing business along
that street. Any man who will attempt to ride on a West
Twenty-second street car will find that there are ten lumber
wagons to one car occupying the tracks. The tracks are
smooth and level. The street is rough.

It appears that there is, so far as promulgated, no law to
prevent the private teamster from utilizing the level iron
rails laid down by the street car company and thereby sav-
ing himself the rough haul over the street. In passing, it

may be noted that the same situation exists everywhere in

Chicago. Where there are street car rails teamsters, cab-
men and drivers of omnibuses utilize them. Indeed, there
doesn't seem to be any reason why they should not be
so utilized, for these rails take up part of the public thor-
oughfare and the people professing to own them paid noth-
ing for the privilege.

Now, theiconoclasticownersofthis Twenty-second street
railway have set up two propositions. -To begin with, they
said that all the rails laid in the public streets might be
used by the general populace. To this theory they tried

to give practical effect. Being suppressed, by judgment of
Judge Tuley, they now set up the doctrine that rails laid by
a street car corporation in a public street may not be used
by the general public.

Surely one contention or the other must be right. Cer-
tainly if a cabman, charging his fare 50 cents, may turn
gayly into the tracks of, let us say, the South Chicago City
Railway company and dash speedily southward on them, it

ought to be entirely proper for a hard-working man who has
possessed himself of a vehicle which will carry not two, but
20 people, to drag them along the same tracks at an expense
of 5 cents apiece.

It would really seem that the courts of Cook county are
on the hnrns of a dilemma. Either they are compelled to

assert that no vehicle may drive on the tracks laid by a street

railway corporation or else they certainly must assert that

all vehicles may. It occurs to the Chronicle that if the lat-

ter view be taken there is opportunity for individual enter-

FIG. I. ELECTRIC WELDING AND SO

are preferably done by the electric arc, since the action of

fire is more or less destructive to the metal.

A process in vogue in America is quite similar to that of

Dr. Zerener, inasmuch as the Coffin system utilizes the arc

formed between two carbons, and the solenoid is also made

use of to direct the flame upon the metal. The question of

priority is not to be discussed here.

The Zerener process is particularly applicable to metal of

minimum thickness, such as plates or sheets, and tubing,

and for correcting faults of castings, but cannot be made

available for bars of large cross section, such as shafting or

street rails.

A soldering iron electrically heated is shown in Fig. 2,

which weighs complete about one kilogram. This, as will

be seen, is the same in principle as those referred already to,

the heat being applied upon the copper Z, which constitutes

the soldering bolt proper and which may be of any required

shape or dimensions.

LDERING BY DR. ZERENER'S PROCESS.

prise to break down corrupt monopoly, and that if the

former be adopted there are not enough policemen, mili-

tiamen or other officials of the law in Chicago to enforce it.

Electrical Journalism in Canada.
We extend our congratulations to our contemporary upon

the very creditable production which it has just issued in the

form of special convention number of the Canadian Elec-

trical Neios, containing an article descriptive of the elec-

trical features of Ottawa, the programmes of the Canadian

Electrical association convention and the convention of

Stationary Engineers. The illustrations are good and every-

thing about the journal indicates prosperity and advance-

ment. C. H. Mortimer, the publisher of the News^ is one

of the best known men in Canadian electrical circles and

his popularity is deserved.

The Florence, S. C. , electric light plant has been remodeled

and now in operation on a larger and greatly improved scale.
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It is generally admitted that Japan has been quick to take

advantage of electrical applications in her mining industries.

Although the cheap labor is rather an obstacle to the in-

stallation of power plants, they are making headway, and,

judging by the figures recently given out of the value of

Japan's electrical imports, this country is gaining the busi-

ness very rapidly. According to a German authority, the

value of dynamos exported from Germany to Japan in 1892

was 73,741 yen, which far exceeded that from Great Brican

or the United States; in 1S94, however, those imported from

Germany amounted 18,120 yen, from England 49,222 yen

and. those from the United States 145,200 yen.

liN the course of an intervieiv with Mayor Swift of Chi-

cago, telegraphed from New York last week, that gentleman

is reported to hive said that if the statement regarding the

operation of the Lenox avenue underground conduit road

proved true, he would insist upon the Chicago street railway

companies substituting a similar system in this city in place

of the present equipment. Possibly Mayor Swift may be

satisfied in his own mind that six weeks' experience with an

underground conduit system for street railways will demon-
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strata the practicability of the proposed plans, but he will

find it hard to convince street railway managers, and this of

course 'is the essential feature of the scheme. The mayor's

experience should teach him that his wishes alone will not

cut much of a figure in the settlement of such a problem

as this.

0"\'ERHE.\D wires have been prohibited in the streets 01

the downtown business district of Chicago for many years

and every attempt to penetrate that portion of the town

known as the retail district has been vigorously opposed.

Now, another effort will be made by the Chicago City

Railway company and the business men of South Clark

streeet to have the trolley line extended from Adams street

to Washington street. In the original ordinance it was

provided to have the northern terminus of the line at Wash-

ington street, but the mayor vetoed the franchise and a com-

promise was reached, the company accepting an ordinance

that gave it the right to build a trolley line as far north as

Adams street. In preparing for this change of motive

power on South Clark street, it was noticed that the com-

pany bonded its tracks as far north as Washington street

and it was surmised that a trolley line would eventually be

built to that point. It was not a surprise, therefore, when

the announcement was made that an ordinance had been in-

troduced amending the franchise now held so that the line

could be continued to Washington street. It is charged

that the company has not kept faith with the mayor; that

an agreement was inade by which Adams street was named

as the northern terminus of the line, and it is further charged

that the company attempted to "sneak" the ordinance

through the council without attracting attention. How-
ever, it is claimed that the property-owners and businessmen

renting offices and stores on South Clark street, demand the

extension of the trolley to Washington street and if this

should be demonstrated we can see no reason why the fran-

chise should not be granted.

One of the "arguments" which the present administra-

tion at Washington advances in support of its position on

the Hawaiian cable project, is that the present business be-

tween this country and the islands would not support a ca-

ble. "It is certain that no cable will be laid as a private

enterprise, because it will not pay," says the Chicago Chron-

icle^ and it adds: *'The commercial business of the islands

with the rest of the world is not large, and it is almost en-

tirely of a kind that can be transacted about as well without

as with the aid of a telegraph, except, perJiaps, for a short

time in each year when sugar is ready for market. Com-

mercial business and press business, except, perhaps, in

times of political disturbance, would not pay a half of i per

cent, on an investment of $1,000,000. Government must

practically guarantee all the interest on the investment or

no cable will be laid." It is admitted that it might be ad-

vantageous for this government to control the cable to Ha-
waii in case of further political changes in the islands. "In

case of annexation cable communication would becorite al-

most a necessity. The government would have to bear the

entire burden either directly or by guaranteeing interest on

bonds. But if the islands remain independent the burden

maybe shared by other governments. Honolulu is so situ-

ated as to make it a valuable telegraph station for political

and war purposes, although of no very great value as a

commercial telegraph station. It will be utilized for that

purpose, no doubt, at no very distant day, and cables may
belaid thence to Japan and Australia. But our government

need not make haste to connect itself to the financial sup-

port of those undertakings.'* Here is a brilliant foreign

policy. Had not a change been made at Washington it is

quite probable that a policy very similar to that indicated

would have been followed. The change came none too

soon. The record of the last Congress on the Hawaiian

cable project is a disgrace to the nation.

For more than a year the city of Milwaukee has been the

scene of a lively controversy over the advisability of estab-

lishing a municipal lighting plant. Now, it is reported,

there is fair prospect of a settlement that will be satisfactory

to the people and to the company which has heretofore

furnished hght for the city's streets. One of the most

earnest and zealous advocates of the plan for municipal

ownership, the city engineer, admits that the project is not

feasible at this time, lack of funds and time making it abso-

lutely necessary for the city to dismiss the subject for the

present. He says, too, that it would require considerable

time to establish a comprehensive lighting plant for the

city's streets, far more time than is now at the disposal of

the city. The. local company that has been furnishing the

city lighting does not care to make a contract for less than

five years. In case the city should decide to proceed at

once with the project of building a plant of its o^vn, it

would be necessary to go back to gas lamps for the period
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that would intervene between the expiration of the present

contract and the" completion of the municipal plant. The-

city engineer recognizes the objections to this course. He
realizes that such a step would be very unpopular and he
very wisely advises the council not to create prejudice in

the public mind against the city's scheme by makmg this,

mistake. He believes it would be better to wait five years-

under the circamstances. This admission on the part of

the city engineer is significant. It disposes of the asser-

tion that the company at present furnishing the street light-

ing does not give good service. Then the only reason that

can be assigned for building a city plant is that a saving;

might be effected. But can this be done ? Has the city

engineer had any new light on this subject ? At the present

prices for labor and material it is admitted by the Milwau-

kee advocates of the project that they cannot put in a plant

that will compete in economy with the existing company's-

service. It has been shown that similar movements else-

where have failed. Chicago should serve as a warning to

all cities ambitious to own and operate their own plants.

It would pay the city of Chicago to shut down the stations-

constructed under City Electrician Barrett's direction^

throw out the entire equipment, and buy its lights from a.

commercial company. By such an arrangement the city-

could have its streets well lighted, something unknowik

under the present inefficient administration. To-day the-

city is paying out considerable money for which it gets ab-

solutely no return. The cily of Milwaukee should take

warning and avoid having a similar weight saddled upon it^

Two conventions of more than ordinary importance were
held last week and the proceedings of both are reportedi

elsewhere in this issue.

The gathering of street railway men at Albany may bs-

considered an electrical convention in every sense, not ODl3r

because the great majority of the companies comprising the

state association operate electric roads, but because the

sessions were given up almost entirely to the consideration

of subjects affecting electric railway interests. It is not

often that such able papers on technical subjects are pre-

sented at meetings of minor associations as those read before

the Albany gathering last week, and it may be said witl'L

truth, too, that there are very few industrial assemblages

where subjects requiring such exact information would be
discussed with so much intelligence and skill as was showi*

in that meeting. This is not at all surprising to those

familiar with the street railway business and the men en-

gaged in it, but the general public has no idea of the mag-
nitude of the.interests involved. It may be said that the

public has an exaggerated notion of enormous profits de-

rived from these properties and a very inadequate idea ot

the investment required and the skill and carefulness de-

manded in the management of these vast interests. In the

address of the president of the New York association some
statistics were presented that show in a measure the im-

portance of the industry represented at the Albany meet-

ing. "We now have in this state about 1,400 miles of

track and an investment of upwards of $200,000,000,'^

is the statement by the president, of the equipment and
valuation of the plants represented by that body. " We
carry every year seven times the population of the entire

United States and over one-third the population of the

entire world—over 500,000,000 of passengers annually

—

while the steam roads carry but 160,000,000. The gross-

receipts of this street railroad traffic are about $25,000,-

000." Very few people realize what this means to the

community.

The other convention alluded to was the meeting of the

Canadian Electrical association at Ottawa. This, too, was
a successful gathering, and the men who participated in the

deliberations of the organization were among the most pro-

gressive citizens of tlie Dominion. They represented every

branch of the industry, and their investigation covered a
wider field of operation, but it was noticeable that among
the topics considered, on account of their commercial im-

portance, special attention was given to a subject that occu-

pied a prominent place in the proceedings at Albany.

Legislators in Canada, as in this country, are prone to-

enacting laws that often greatly retard the developments of
some particular industry without offering any compensation

in the way of advancing the public welfare. Of course all

measures of this kind are supposedly in the interest of the

people, but many of them are prompted by far less worthy-

motives. Thus far the New York association has been
able to guard against the attacks directed against the mem-
bers at Albany, but the Canadian association is still experi-

encing some annoyance from the activity displayed by the

lawmakers of the Dominion^ Only admirable organization.

and constant care can protect the interests involved either

in the Empire state or across the border. It is gratifying;

to note that both organizations realize the gravity of the
situation and are preparing, for- emergencies.
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Municipal Lighting In Milwaukee.
[From the Mih%-aukee correspondent of the Western Eiectkician.^

The municipal lighiiog project for Milwaukee seems to

be dead, and there 15 now little doubt that the Milwaukee

Street Railway company, which owns the Badger illuminat-

ing plant, from which the city has heretofore been supplied,

will again get the contract for lighting the streets of the

city, and the probabilities are that the contract will be

made for a period of 10 years or more. Such an arrange-

ment would be, it is believed, for the best interests of the

city, and of course it would likewise be considered a great

victory for the company as well as a valuable deal for finan-

cial reasons.

Some days ago City Engineer Benzenberg,who has shown

a great deal of interest in the municipal lighting project, an-

nounced that owing to iack of money and time, principally

the former, the city could not build a lighting p'ant for a

period of five years, and that the wisest course for ilie city

to pursue would be to make the best terms possible with the

Milwaukee Street Railway company. Mr. Benzenbergnow

estimates the cost of a municipal lighting plant at $400,-

OX), which takes into consideration the increase in the price

of labor and of machinery and other iron products. Even

if the city had Che money, the city engineer admits, the peo-

ple of the city would not be willing to go back to gas for

the period that would be required to build an electric plant,

and the Milwaukee Street Railway company, which owns

the only public electric lighting plant in the city, had not

made a bid to furnish light to the city for a shorter period

than five years. After making the new contract for light,

the city engineer said, the city could go ahead and make the

plans for a lighting system of its own to be ready by the

time of the expiration of the new contract. The matter, he

said, should not be allowed to lie in abeyance for another

five years, as that could place the city in the same predica-

ment in which it is in this year. Just as fast as pavement

was ordered for a street the Common Council should pass a

resolution for the laying of city lighting mains in that street

before the other work was begun. In this way the city

would have quite a complete conduit system at the end of

five years. Two years before the expiration of the con-

tract, work on the plant itself should be commenced. The

city could build conduits more cheaply than the present

company did, for the reason that the city would know in ad-

vance just where its lines were to be run, whereas the com-

pany has put down a main in one street only to find that an-

other street for which lights were ordered could be most

easily supplied from the first street, [he conduit in which

would thereupon be torn up and new mains of sufficient size

built in their place. The city, moreover, wou'd be able to

get the most improved machinery for its plant, and at lower

prices than the cost of machinery in the Badger plant.

There was quite a lively time when the matter came up

before the Common Council committee on street lights.

The friends of the Milwaukee Street Railway company, see-

ing thsir opp^rtualty, ca n2 fjrward very promptly with a

proposition to award the company a contract for a term of

10 years. On the basis of a five-year contract the com-

pany had bid $109 a year for lamps supplied by a conduit

and $92 a year. for lamps supplied by overhead wires. On
the basis of a lo-year contract the company had bid $105 a

lamp, conduit system, and $87 a lamp, overhead system.

Of course, if the city did not contemplate building a plant

of its own the lo-year contract might be the most advan-

tageous one for it, but under the circumstances the award-

ing of such a contract meant the postponement ol the city

lighting project for 10 years.

A resolution was introduced to award the contract for

10 years, the price to be $105 a lamp for the conduit dis-

trict, within a radius of two miles of the power house of the

Badger company, all lamps on overhead circuits within

such radius, however, to be $87 a lamp, and the price out-

side such radius to be $87 a lamp, whether the lamps were

fed by the conduit system or the overhead system. It

appears that the Badger company, in complying with the

ordinance for the burying of its wires, has left some over-

head wires within the radius prescribed and has laid some

conduits outside of the territory. Alderman Williams,

who is one of the strongest supporters of the Milwaukee

Street Railway company in the Common Council, at once

spoke in favor of the proposition, declaring that the city

had never received such a favorable proposal to furnish

electric lamps. Alderman Muenzberg, on the other hand,

said that he was not in favor of binding the city to such a

long contract at such a high price. If the city were going

to repeal the conduit ordinance and permit overhead light-

ing, why did it not get a bid from Captain Pabst, who has

a large power house on Broadway, witii conduits for his

own buildings in the down-town district, and who could

string wires so as to light the city? Alderman Muenzberg

advocated awaiting the return of Captain Pabst from

Europe. Alderman Ramsey and Alderman Bryden lost no

time in ranging themselves alongside of Alderman Wil-

liams. Alderman Biyden said that he did not see how
electric lights were to be any cheaper for years to come.

"Is labor," he asked, "to be any cheaper, or is there likely

to be any great decline in the price of coal?" Alderman
Williams attacked the municipal lighting project and Alder-

man Muenzberg defended it. Finally Alderman Muenz-
berg offered as a substitute a resolution instructing the

Board of Public Works to advertise for new bids. The
substitute was lost by a vote of five to three. The original

resolution was thereupon adopted.

Two reports were prepared for the Common Council. One
recommended that new bids be called for, some of ttie aliier-

men believing that Captain Pabst, who had just returned

from Europe, might be induced to make a bid for supplying

street lights to the city. The majority report, of course,

recommended the awarding of the contract to the company
for a term of 10 years. Lamps in the district in which un-

derground conduits are maintained are to be paid for at the

rate of $105 a lamp a year. This territory is included

wiihin the boundary which begins on the lake shore at Maple

street, runs west on Maple to Hanover, northwest to the

corner of Sixth avenue and Lapham street, northwesterly

to Fifteenth and National avenues, northerly and north-

westerly to the corner of Sycamore and Twenly-fourth

streets, northerly to Chestnut street, northeasterly to the

corner of Lisbon avenue and Galena, northeasterly to the

corner of Seventeenth street and Fond du Lac avenue, north-

easterly to Fourteenth street and North avenue, northeast-

erly to Third and Clark streets, easterly lo the corner ot

Newhall street and Summit place, and thence east to the

North Point Pumping works. Lamps in this district on

overhead conduits, the majority report provided, should be

paid at the rate of only $87 a year. rtU lamps outside of

this district, whether the underground or overhead system

were used, were to be paid for at the rate of $87 a year.

The report also provided that whenever, at the order of the

Common Council, any of the wires within the district which

are now overhead are laid in conduits, the price of lamps

upon such circuit shall be increased to $105 a year.

The majority of the-committee also recommended that it

be made a condition of the contract that the company obli-

gate itself to sell its arc light system, including the power

house on Commerce street and the site which it occupies, to

the city in case the city should decide that it would operate

its own lighting plant. The price of the plant in such

event, the report provided, should be agreed upon between

the city and the company; and in case of disagreement, it

should be determined by an arbitrator appointed by the

mayor, by another arbitrator appointed by the company

and by still another to bs. chosen by these two. It was pro-

vided in the report that the city should give notice of its in-

tention for the purchase of the plant at least one year be-

fore the expiration of the contract, and the company should

modernize its power plant and reconstruct it to the satisfac-

tion of the city engineer and the board of public works of

the city.

At the last moment the committee decided not to submit

its report to the Common Council at its meeting Monday
afternoon. The cause of the delay was a determination to

hold another meeting of the committee for the purpose of

considering a proposed change in the time for the purchase

of the Badger plant. The new proposition was to enter a

contract for the lighting of the streets for a period of 10

years, at the prices already stated, upon condition that tiie

city be allowed at the end of five years to purchase the plant

in the manner first agreed upon for its purchase at the end

of 10 years, by giving one year's notice. The provision to

be made is that the plant shall be kept up to the highest

standard during the next four years, and that when it is

transferred to the city, if it is transferred, it shall be

equipped with the most improved machinery known at that

time. The company is said to be willing to enter into a

contract upon these conditions. The proposition, it is

quite likely, will receive support that the other proposition

would not have received. Meanwhile, Captain Pabst is con-

sidering the matter ofmaking a bid on the electric lighting.

A day or two after the time fixed by the board of public

works for receivingproposals for electric lights had expired,

the board found in its mail a proposititm from John S.

Gersting of Williamsport, Pa., to furnish arc lights to the

city, his figures being $155 a lamp for one year, $140 a

lamp for two years, $120 a lamp for five years and $105 a

lamp for 10 years. The figures for five years were Sii a

lamp a year higher than the corresponding figures of the

Milwaukee Street Railway company. The proposition was

rather mysterious, to say the least, coming late and not be-

ing made in the regular form. Gersting wrote that if his

proposition were accepted he would forward a certified check

in any amount th.it the board might designate. His offer to

furnish lamps at $155 a year for one year excited consider-

able comment, in view of the fact that he would have to erect

a plant for the special purpose of lighting city streets for

that short period. No attention has been paid to the bid.

Canadian Electrical Association.
Last week was an eventful one for the electrical fraternity

of Ottawa and the Dominion, as the annual meeting of the

Canadian Electrical association was in session in the capital

city. The attendance was large and of a representative

character, and the proceedings were interesting throughout.

On Tuesday morning, September 17th, the business of the

convention was begun by the formal opening, which took

place in the railway committee room of the House of Parlia-

ment, when Mayor Borthwick read his address of welcome.

K. J. Dunstan, local manager of the Bell Telephone com-
pany of Toronto, who is president of the association, re-

plied. He expressed the thanks of the convention to the

mayor and the city of Ottawa generally for their cordial

welcome. He said that if the convention ol the Canadian
Electrical association met in Ottawa in 1915, the then

mayor and the citizens of Ottawa would be able to look

back at the wonderful strides of electricity as a motive power
and as a lighting agent, and would then also be able to look

forward to still greater possibilities for the future, just as

the people are doing to-day.

The visitors were then conducted over the House of Com-
mons and Senate buildings, as well as all their adjuncts

—

the restaurants, the speaker's chambers, the library of

'Canada, as well as other places of interest, Messrs. W.
Y. Soper and C. Berkeley Powell acting as cicerones, as-

sisted by Deputy Sergeant-at-arms Bowie and Hariy
George.

At 2:30 o'clock the first session of the convention was
held in the Board of Trade chambers. There was a very

large attendance of ladies and gentlemen, including mem-
bers of the association and the general public when Presi-

dent Dustan delivered his address. He alluded to the gen-

eral depression in trade and commerce from which the elec-

trical world did not escape, and spoke of electrical railways,

saying that "at the last session of the Ontario Legislature

there were incorporated no less than 12 electrical railway

companies. This fact alone gives a fair indication of the

great activity in that particular branch of applied electric-

ity." Continuing on this subject he said:

One of the most important electric railways opened for
traffic during the past year is that known as the Hamil-
ton, Grimsby & Beamsville railway, running from Hamil-
ton to Grimsby, a distance of about 18 miles. It is not
only the longest road of the kind in Canada, but it is ex-
ceptional on account of the large amount of freight which
it handles.

On' every hand throughout the whole country we now.
find similar electric roads projected or under discussion;
towns and villages are being connected with the result that
this cheap and easy means of local transit, together with
the intercommunication afforded by the telephone, will go
far to break down that isolation which makes farm and
country life so distasteful to the younger memijers of the
community.

Speaking of electric lighting, Mr. Dunstan continued:

The question of municipal control of city lighting was
fought to an issue in- Toronto in a contest remarkable for

warmth and energy. Every effort was made on both sides

to educate the people in the way they should go—to the
polls—the result being that the by-law to provide funds to

erect the civic plant was defeated by a vote of 8 to i.

Last year the Wellsbach burner formed a slight unset-

tling element in the litihling business, there being those
who felt the greater efficiency of this burner would, by
cutting down the cost, injuriously affect electric lighting

interests. Those fears have proved to a very great extent

to be groundless, but we find this year a new disturbing
feature in the form of acetylene gas, but to what extent it

will become a live issue yet remains to be seen.

Whatever the outcome, electric light men mu'^t face the

fact that prices from competition or other causes have a

downward tendency and this tendency must be met with im-
proved methods of production.

A feature of the afternoon meeting was the reading of a

paper by A. A. Dion, entitled "Some Notes on the Con-

consolidation of Two Systems of Electric Supply." The
speaker gave the details of the amalgamation of three elec-

tric light companies, the Ottawa Electric Light company,

the Chaudiere Electric Light cS: Power company and the

Standard Electric company of Ottawa.

The paper read by Charles P. D wight on "The Telegraph

in Canada," proved a most interesting history of that de-

partment in the Dominion, and made a third of the series al-

ready in the possession of the association. After referring

to the organization of several companies Mr. Dwight said

probably the first telegraphic connection enjoyed by Ottawa

was in 1850, when the Montreal iS; By-town Telegraph com-

pany's line was built. Edward McGillivray was president of

this company, which in a few years was purchased by the

Montreal Telegraph company, and this in turn in 1S52 pur-

chased for $11,000 the line between Bafifalo and Quebec

owned by the Grand Trunk Telegraph company.

The report of the committee on legislation contained the

following information:

During the last session of the Ontario Legislature a bill

was introduced, which, if it had become law, would most
assuredly have worked an injustice to many, and would have

been burdensome to all who have invested their capital in

electrical enterprises, by laying a tax as personality upon all
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street equipment of electrical companies. Immediately

upon the introduction of the bill your president called a

meeting of the executive committee, when a circular was

drafted and sent by the secretary to all the electric light com-

panies in Ontario. As a result of this circular we have

reason to believe that a large number of the representatives

who compose the House had information placed before them

in the most effective way that the proposed legislation

would work an injustice, inasmuch as it would enable munc-

ipal councils to make a breach of the understanding on

which nearly all the electric companies of the province were

were organized; that in many cases where the business is

barely self-sustaining, under the present conditions such tax-

ation would prove so burdensome that it would mean the

practical confiscation of the plant; that instead of proving a

benefit to the public the result would be exactly the reverse,

as many companies which are organized not with a view to

profit, but as a public convenience, would be compelled to

suspend, thus not only causing a loss of investment, but de-

priving the country of its advantage. So forcibly were the

conditions presented to the legislators that a large majority

were convinced of the injustice and the bill was withdrawn.

The matter of the municipal assessment in many of its phases

presents a different problem, but in no feature is this more
apparent than in its application to electrical interests. \our
committee would therefore urge not only upon members of

this association, but upon all who are interested in any way
in electrical enterprises, a thorough consideration of the

practical application of this question, and especially to see

that their representatives in the legislature who may be

called upon at any time to legislate on this subject have

some knowledge of the interests involved, so that ihey may
know the effect of ill-considered changes which may possibly

be proposed.

It was decided to hold the next convention in Toronto in

June next. Messrs. Smith, Toronto; McFarlane, Montreal;

and Taylor, Ottawa,*were appointed a committee to strike

the standing committees for the ensuing year. The election

of officers for next year resulted as follows:

President, A. B. Smith, superintendent of G. N. W.
Telegraph com}>any, Toronto; first vice-president, C- Berke-

ley Powell, Ottawa; second vice-president, L.B. Macfarlane,

manager eastern department Bell Telephone company, Mon-

treal; secretary- treasurer, C. H. Mortimer, publisher

Electrical News, Toronto; executive committee: Warren Y.

Soper, Ottawa; George Black, G. N. W. , Hamilton; E.

Carl Breithaup, E. E., Berlin; J. J- Wright, manager To-

ronto Electric Light company; O. Higland, Inland Revenue

department, Ottawa; J. A. Kammerer, general agent Royal

Electric company, Toronto; F. W. Badger, Quebec;

Wickens, Toronto; John Carroll, Montreal, and K. J,

Dunstan, Toronto.

$500,000 Offered for an Indianapolis
Railway Franchise.

The following unusual proposition for a street railway-

franchise has been made to the Board of Public Works of

Indianapolis:

The Indianapolis & Broad Ripple Rapid Transit com-
pany, being anxious to secure a line of its own to some cen-

tral point in the city of Indianapolis, and beheving it to be
for the best interest of the public that such right be granted,

respectfully submit to your honorable board the following

proposition:

1. If the city will grant to the Indianapolis & Broad Rip-

ple Rapid Transit company any practical route from the

northern limits of the city to Washington street on the

same terms as are provided in the franchise known as the

city railway franchise, the Indianapolis & Broad Ripple

Rapid Transit company will accept it and carry the people

to the park of the company at Broad Ripple for the sum of

5 cents.

2. The Indianapolis it Broad Ripple Rapid Transit com-
pany begs to submit to said board a separate proposition on
the subject now under consideration by said board, and as

follows: If the Board of Public Works and the City Coun-
cil will grant to the Indianapolis & Broad Ripple Rapid
Transit company a franchise to all the streets of the city

and the rights heretofore granted to the City Railway com-
pany, to take effect at the time of the year 1901, when the

franchise now held by the Citizens' Street Railway company
expires, the said Broad Ripple Rapid Transit company will

accept such franchise on the same term.^ as were incorpo-

rated in the franchise granted the City Railway company,
and, in addition to the burdens and conditions imposed by
the terms of said franchise to the said City Railway com-
pany, the Indianapolis & Broad Ripple Rapid Transit com-
pany will perform all the agreements provided for in said

franchise to be performed by said company, and will, as soon
as given the full possession of said streets, under said fran-

chise, pay to the city an additional sum of $500,000 in cash.

And on the granting to the Indianapolis & Broad Ripple
Rapid Transit company a franchise to all the streets granted
as above set forth, it will give bond now to the city of In-

dianapolis in any reasonable sum which the board may see

fit to require, guaranteeing that it will carry out the promises
made in the securing of said grant.

A Combination that Failed.

Respecting the announcement from New York that the

Metropolitan Traction company, which operates the cable

and electric surface lines, had decided to adopt an under-

ground system, a Chicago daily paper recalls the fact that

Mr. Yerkes tried the experiment here and abandoned it, and

that underground conduit on Fullerton and Webster
avenues has been filled up and the cars are running there by

an overhead trolley.

Combined Willans Engine and General
Electric Monocyclic Generator for

the Lake Street Company,
Chicago-

.-\n interesting combinaiiion is the Willans engine and

General Electric monocyclic generator here illustrated.

The engine is of the central valve single-acting type of 150

indicated iiorse power capacity, and the generator is a spe-

cial monocyclic machine of 140 kilowatts capacity. The
combination was constructed for the Lake Street Elevated

Railroad company of Chicago. The generator embodies all

the best features of monocyclic practice. The armature

core is built up of insulated laminations, and is provided

with ventilating ducts through which the air may be rap-

idly circulated. The coils are made up separately and each,

in cas2 of accident, can be readily removed from the arma-

ture without disturbing the other coils. The supplementary

coils connected to the power wire are placed in small slots

between those occupied by the main coils. The pole pieces

are built up oflaminations of sheet-iron, and are cast into

Electrical Outlook in England.
I. N. Ford, the recently appointed London correspond-

ent of the -AVic York Tril>ic>tc:,\i2iS been comparing elec-

trical development in the United States and Great Britain

with the following result:

In both electric lighting and railways England is a long
way behind America. When the British association met
in Montreal i" years ago Mr. Preece, the distin-

guished electrician, expressed surprise that so few ad-

daptations of electric light ing had been made in American
cities. During the long interval progress in electrical science

has been very rapid in the United States and much slower
in Great Britian. Outside London electric lighting is mainly
confined to central circuits in large cities and has been in-

troduced on a small scale. Cities which own and operate
their gas plants have been reluctant to avail themselves of
electrical supplies. Birmingham, while it has municipalized
gas, has strangely armed an electrical company with light-

ing privileges for 30 years—a radical departure from Mr.
Chamberlain's original policy. Leeds has followed Bir-

mingham and permitted a private company to supply elec-

tric light to consumers in competition with municipal gas.

Manchester, Oldham, Huddersfield, Bradford, Glasgow,
Brighton and other cities have established electric lighting

WILLANS ENGINE AND GENERAL ELECTRIC MONOCYCLIC GENERATOR FOR THE LAKE STREET COMPANY,
CHICAGO.

the frame of the machine. This eliminates eddy currents

in the pole pieces and lowers the magnetic reluctance of

the field circuit. The bearings are self-oiling, self-aligning,

and are designed with ample surface to secure cool running.

Automatic regulation is secured to meet varying conditions

of load by rectifying a portion of tlie main current and pass-

ing it through a supplementary field winding. The gener-

ator is designed to give the best results in general distribu-

tion, and is working without difficulty almost continuously.

Electric Locomotives for Great Altitudes.

For railroading in great altitudes electric locomotives

should have decided advantages over steam locomotives. A
thorough test is to be made if che following press dispatch

from Philadelphia can be relied upon:

A representative from the Baldwin Locomotive Works,
with an expert electrician from the Westinghouse company,
together with Sir Henry Tyler, ex-president of the Grand
Trunk railway, will start for Peru, where, it is said, a test

of the feasibility of the electric locomotive is to be made
upon a railroad 15,000 feet above the sea level. Sir Henry
Tyler has been in this city for several days in conference

with members of the Baldwin firm, and it was decided to

make the experiment. The party will start for South
America from New York.

The Mexican Telephone company of the City of Mexico
has 2,250 subscribers and a gross income of about $9,500
per month.

plants under municipal ownership and management. In
Glasgow and Manchester this policy has been markedly suc-
cessful. In Bradford also it has been a profitable municipal
enterprise, a return of 10 per cent, being made to the town
treasury upon the capital invested after payments have been
provided for the sinking fund.

While English cities have, as a rule, been very cautious
in introducing electric lighting they have been equally de-

liberate in adopting electric transit. The Isle of Man,
which now has in operation electric lines from Douglas
to Laxey and also to the summit of Snaefell, is in this re-

spect in advance of other portions of the United Kingdom.
In Birmingham, Leeds and a few other cities there are elec-

tric railways, and in South Staffordshire there is one which
has been most economically constructed; but the trolley

system has not been introduced on a large scale. Blackpoo
has electric tramways under municipal management, but the
success of the experiment has not yet been fully demon-
strated.

While English cities are behind American towns in the
adoption ot improved methods of electric lighting and tran-

sit, there are some compensations for lack of enterprise.

The charges to consumers for electric light in Bradford,
where a superior system has been introduced by the Town
Council, are very low, and in Manchester and Glasgow the
best methods have finally been employed after an exhaustive
investigation of principles and appliances. Electric transit
when it is provided on an extensive scale may be free from
some of the most objectionable features of the American
system. Unless all signs fail, the municipj|,lization of elec-
tric supplies is the coming policy in England. The town
councils may eventually furnish electric power not only for
lighting but also for the operation of machinery. Not only
the municipalities, but county and district councils as well.
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are moving rapidly in the same direction. Already there is

a veiy strong movement in rural communities for the con-
struction of light or electric railways at the expense of rate-

payers for the benefit of the farming classes, and parlia-

mentary legislation is eagerly awaiced for that purpose.
This is one of the newest developments of state socialism
in conservative En^lsnd.

American Electrical Equipment for
South Afrjca.

Less than two years ago Buluwayo was a thatched town

in South Africa, inhabited by a war-like Zulu tribe under

the savage Lobengula. A few months only has sufficed to

turn the kraal into a busy cily, which has sprung up with

mushroom like rapidity. It has just ordered from tlie Gen-

eral Electric company an electric lighting plant for the Jllu-

minalion of its streets, public buildings and private resi-

dences. This contract was secured in the face of the com-

petition of the most noted manufacturers \a Europe, whose

foothold in South Africa was the surer, because it had been

planted earlier and had been undisputed. The contract

was secured entirely by correspondence and solely on the

merits of its engineering plans and recommendations. The

plant will consist ot two Mcintosh & Seymour engines,

taking steam from Babcock iS: Wilcox boilers. The en-

gines will drive two single phase high periodicity General

Electric alternating dynamos. The lamps will come from

the General Electric company's works, and thus a repre-

sentative American plant will be established on the newest

frontier of the new civilization in South Africa.

Development of Electric Traction.
Addressing the Western Railway club in Chicago on

September lyih, L. B. Stillwell of the Westinghouse com-

pany made these observations on electric traction:

We are, I think, justified in concluding that a broad view

of the situation indicates that electric traciion is destined to

generally supersede all other systems of traction in our

large cities and their suburbs. To what extent electric

traction will, in time, compete with steam in cross-country

ser\ice it is yet too early to say, but if I may be allowed to

express my personal opinion, I should say that where dis-

tances are great and traffic comparatively light, it will be a

long time before steam locomotives are superseded. For

the cities, however, the change cannot well come too soon.

It is true that the best means of transmitting power from the

central station to the moving car has not been conlusively

fixed upon. The overhead trolley, the conduit, and the

systems in which contact points under the moving car are

li
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Buckeye Lamps.
The Buckeye Electric company of Cleveland, O., has just

issued a new and extremely attractive catalogue calling at-

tention to its superior make of incandescent lamps, and
showing new and decorative designs. This little book is

certainly in its conception and in artistic completeness the

most attactive trade catalogue issued in many days. It is

neatly illustrated with original pen and ink sketches, varied

and unique in character, and is a veritable little work of art.

The company in its announcement takes occasion to call

attention to the high position it occupies in the industry in

which it is engaged and the uniform excellency of its

BUCKEYE LAMPS.

products, in which its efforts are constantly in the line of

improvement, and point with satisfaction to the fact that,

through recent large additions to factory facilities, it

now ranks second among the world's manufacturers of in-

candescent lamps. Views of several of the company's lamps

are here presented.

As is well known, this company has a specialty in filament

which is produced in its entirety from its own laboratories,

and is unexcelled in efficiency and life.

The company or any of Its distributing agencies will be

I
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Loop Filament. Standard, Coiled Filament.

BUCKEYE LAMPS.

Special Decorative.

charged as the car passes and discharged when the car has
passed—these, and perhaps others, are to-day in practical
operation, and in no small degree successful, but they have
not been in use for a sufiicient length of time to make it

clear that any one is superior to its competitor—in fact, it

is altogether probable that here, as well as elsewhere, we
shall find that no one system is best for all cases; that va-

rious methods must be employed to meet different conditions.

pleased to mail a copy of this catalogue on application. It

is worthy of a place in every electrical company's collection.

A cross country electric railroad has just been completed
between Carthage and Carterville in Missouri. The dis-

tance is 15 miles. Carthage and Carterville are in the cen-

ter of the rich lead and zinc producing section of Missouri;

and a great deal of mining machinery is scattered along the

line of the road. If the line proves a success, it will be ex-

tended to Kansas City, lo miles farther. 'J.'he projectors

propose to try in a limited way lo furnish power to a mill on
the line, and also to experiment in lighting farnihouses.

The subject of furnishing power to threshing machines will

be considered next year.

Locomotive Engineers IVIust Acquire
Electrical Knowledge.

The Traveling Engineers' association is composed of fore-

men of road engines from the various large railroad con-

cerns. One of the duties of these men is to instruct in the

use and care of locomotives, and on the handling and appli-

cation of brakes and other appliances. At the recent annual

meeting the president said:

There is some discussion ainong the men in the operating

departments of railroads in regard to the use of electricity

as the future motive power, but it does not seem likely that

many regular trains will be run by it during the coming year

except on suburban passenger railways. The success of the

large motor used by the B. & O. for handling heavy trains

through the Baltimore tunnel sliows that these motors can

be made to do the heaviest kind of work, while other tests
have demonstrated the speed of passenger motors. Such
being the state of development, we may find it necessary be-
fore long to begin to acquire a detailed knowledge of the
operating of electric motors.

CORRESPONDENCE.
New York Notes.

New York, September 21.— It is admitted that this

city is far behind other large municipalities in its elec-

trical signal system for police service, but it appears that

the new board is endeavoring to improve the present

facilities. Police Commissioner Andrews, during a recent

visit to Boston, investigated ihe system in use in that

city, and was so much pleased with it that he made ar-

rangements to have a working model tried at the West
Thirtieth street station. The machinery was placed in

position during the week, the local or station house end o
the system in a small room in the station, and a box for out

side tests at the corner of Sixth avenue and Thirty-first

street. A signal box similar to those which, if the system is

adopted, will be placed at every street corner, had been
placed on the wall, 30 feet from the receiving station, and
this was used to show the serviceabiUty of the telephone

part of the system. The iron Ijox, which is two feet long

by I '; feet wide, contains a hook in the center and a tele-

phone. The policeman on post wishing to talk to the ser-

geant at the station opens the door of the box, pulls down
the hook, and the sergeant receiving the station number re-

sponds and uses the telephone. If the policeman wants the

patrol wagon he moves a needle on a dial in the box until it

points to " Wag," and pulls the hook. The call goes both

to the station and the stable in West Thirty-first street.

Two keys unlock the box, but only one will work for the

citizen. These keys will be given to any respectable citi-

zen, and when he requires the services of a policeman he

inserts his key and turns it and the call is registered auto-

matically. His key remains locked in the door until re-

leased by a policeman. Commissioner Andrews said: " I

am well pleased with the system. Other systems will, how-

ever, be tried in other precincts before a decision is made. I

have received applications from several companies who wish

to compete. The Board of Police Commissioners has

asked for $250,000 to equip the department with a proper

system, and I believe that sum will furnish half the police

precincts with the necessary paraphernalia."

The statistics of the police telegraphs of New York
city are interesting. The number of messages sent over the

wires of the Police Department amounts to more than 1,000

a day. Last year the exact number was 378,388. The year

before it was less by only 4,000. This branch of the Police

Department is one ot the oldest of the bureaus, and it has

been much improved during the year through the under-

ground service ot the subways. Of the messages sent last

year 20,580 were calls for ambulances, 10,541 were alarms

of fire, 7,245 were announcements to the Department of

Public Works of obstructions in some precincts. Nearly

5,000 related to accidents on the streets, and nearly 4,000

were notifications of sickness; 4,312 telegraphic messages

sent over the police wires related to the business of the cor-

oner's office, 3,400 to the Society for the Prevention of

Cruelty to Children, and 1,030 to the discovery of property

for which owners were sought. The maintenance of the

police telegi-aph system costs in a year a considerable sum.

The superintendent of telegraphs gets $3,000. His first

assistant gets $2,000, and there are seven operators who
receive $[,500 a year each. The snm of $500,000 was ap--

propriated to the police telegraph system this year, and

$35,000 to the work of placing telegraph and telephone

cables under ground in 1895. These items are exclusive of

cost of materials needed, which foot up $2,800 a year, be-

sides which there are three linemen and one battery man in

charge of the police wires.

In connection with the recent international yachting con-

test the following interesting item will be a relief to those

who have been bored by the "official correspondence." A
Boston correspondent writing September 9th, says: "The
English cable steamer Minia arrived in the harbor this

morning. The Minia was passed at 9 A. M. yesterday about

300 miles east of Boston by the Cunarder Catalonia. The

news of the Catalonia's passing was cabled in to shore from

the Minia. Several years ago the Minia cabled in the pass-

ing of the Pavonia. The Minia was at work splicing the

Duxbury and St. Pierre- Miquelon cable when the Catalonia

passed. The Cunarder went by just too soon to receive

the news of the yacht race. The cable had already been

grappled by the Minia and was only a few fathoms from the

surface. Five minutes later the news of the race was

known on the Minia."

The road of the Suburban Traction company will be sold

at auction at Orange on October 14th, to. satisfy a mortgage

of $1,500,000 held by the American Loan & Trust com-
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pany of Boston, on which bonds were issued. The proceeds

of this sale will be subject to all of Receiver Whittlesey's

certificates and to the underlying mortgage of $60,000 held

by the Orange National Bank. The sale, it is said, will

wipe out the claims of those who were injured in the Eagle

Rock accident of last year.

Interesting experiments on a system of signaling from

ships by- el<"ctric lights have been tried at the Brooklyn

navy yard. The principle of the invention is that of a mon-

ogram, inasmuch as by the use of a frame whose dimen-

sions m^y bs regulated at the will of the shipmaster, every

letter of the alphabet may be produced on a plane by means

of incandescent electric lights, one letter after another. The

frame is divided into 23 sections. On each of these sections

is a row of electric lamps. Each section ol the monogram

is connected on a separate circuit. By a combination of

the various circuits all the letters of the alphabet may be

formed. The conductors are carried in a cable to a machine

resembling a typewriter, which may be located any dis-

tance away from the monogram, so that the operator may

be entirely free from any disturbing influence and may be

fully protected from storm. The keyboard of the signaling

machine is that of a regulation board on the standard type-

writers. Practically the only difference is that each key is

in reality a switch and ihe circuits may be cut in or out. A
working model has been, built and has given some very .satis-

factory results in the Brooklyn navy yard. Some time ago

a committee of naval officers was appointed by Secretary

Herbert and the tests have been watched with a great deal

of curiosity by many persons interested in maritime affairs.

The model in the navy yard is three feet six inches square,

but there is no limit to the dimensions which may be given

to the frame. The size of the letters is, of course in accord-

ance with the extent of the frame. For all practical pur-

poses, however, the navy yard frame is as large as will be

necessary in actual service. It is declared that letters ^/z

feet long may be clearly seen at sea for a distance of lo

miles. The frame now being tested has lights of r6 candle

power. W. F. O.

Buffalo and Niagara Falls.

Buffalo, September 20.—The joint power committee

of the Common Council has discussed the franchise which

will be offered to the Niagara Falls Power company, and

has made amendments to accord with the wishes of the

company and the advice of the advisory committee. There

was not the slightest hitch in the proceedings. The fran-

chise as it now stands is so framed as to meet all the objec-

tions on the part of the Power company, and there is a

feeling of satisfaction in the minds of the committee at hav-

ing at last apparently concluded their labors.

No time was lost in getting to business, and the letter of

Secretary Rankine, of the Power company, refusing to

accept the franchise in its previous form (Western Elec-

trician, September 14th) was taken up and read by sec-

tions. The first section of the letter stated the objections

of the Power company to the second clause of the proposed

franchise. This is the section that required the company

accepting the franchise to provide accommodations on its

poles and in its conduits for two competing companies., as

well as for the city's wires. The company objected to this

as being too much to ask, and signified it willingness to

provide space for one additional company, provided a time

limit within which the second company was to avail itself

of the privilege was fixed, and the second company be re-

quired to pay a proportionate part of the cost of construc-

tion and maintaining the conduits, with interest. The

ad\-isory committee's recommendation in regard to this mat-

ter (Western Electrician, September 21st) was then

read. This was in eftect that the request was a reasonable

one and had belter be granted. A councilman raised the

point that the city should be allowed the free use of so

much of the additional space in the conduits as might be

required for municipal electric light wires and wires for

carrying heat to schuolhouses, etc. Chairman Wilcox of

the advisory committee thought the point well taken, and

it was incorporated in the section by unanimous vote. On

motion of Councilman Hanrahan the section was amended

to read, "one other company," instead of two, and Coun-

cilman Mahar, acting as a substitute for Councilman Ash,

moved that the term of 10 years be fixed as the time within

which any second company must avail itself of the privilege

of using the original conduits, which was also carried.

The amendment requiring the second company to pay a

proportionate part of the cost of the construction and main-

tenance of conduits and pole lines was also adopted, and the

attention of the committee was turned to the second of the

Power company's objections.

Tfiis was the sixth clause of the old franchise, which gave

the Board of Public Works power to order any and all wires

underground at any time. The company wanted a time

limit here, also, within which it might be required to bury

its wires. Councilman Mahar moved that in case of such

changes being ordered, the company should be allowed six

months within which to begin the work, and be required to

finish it within a year. This was carried without comment
and the section adopted as amended.

The third of the Power company's objections was the 5

per cent, tax on the gross receipts from the power sold in

Buffalo. The company did not object to the tax in itself,

but thought it should apply only on the second and suc-

ceeding blocks of 10,000 horse power, or else be remitted

entirely for the first five years. The advisory committee

had reported that both these plans had merit, and there

was some discussion as to which was the better one. Alder-

man Durr thought that if the first 10,000 horse power was

not taxed the company might be content with selling that

amount, as might other competing companies operating

under similar franchLses, in which case the city would get

nothing. Mr, Wilcox thought the point was well taken, as

did Alderman Boecke], and on motion ofCouncilman Klinck

the ninth section of the franchise was amended to read that

no tax was to be imposed on the company's receipts for five

years after it began the actual work of delivering power
to consumers, after which the tax is to be 5 per cent, on the

gross receipts. Section 12, which also relates to the tax,

was amended to correspond with section nine.

The fourth objection of the company was thought to be

the most difticult one to reach an agreement about. Sec-

tion II of the old franchise limited the life of the grant to 25

years. This, the representatives of the company had re-

peatedly informed the committee, was extremely objection-

able, as the company's bonds have yet 36 years to run, and

it was unwilling to accept a grant for any shorter period,

as they claim -it would be impossible to float the bonds in

that case. The advisory committee made two suggestions

in regard to this difliculty: "Either," they said, "the grant

should ba made for 36 years, with the provision for a re-

adjustment of the amount of compensation to the city at a

period midway in the term, or a franchise for iS years, with

the privilege of renewal on the same or more favorable

terms shouldbc granted." Chairman Wilcox supplemented

the report of the advisory committee by an explanation of

his views in the matter. He thought 36 years altogether

too long for a flat agreement to be made. It might be

unjust to both parties. The matter of compensation as

fixed at present was largely a matter of guesswork at best,

and if it were to be made permanent for so long a time

it might prove to be of the greatest injustice either to the

company or the city. He would favor a franchise for 20 years,

with the privilege of two renewals for a similar term each,

and in this way would give the company more than it

asked, while amply guarding all concerned. It would ap-

pear very likely that before the Power company got through

with its financeering it would need a 60-year franchise

in order to float its bonds. Councilman Klinck objected on

general principles to giving the company any more than it

asked for. He thought that a franchise few iS or 20 years

with one privilege of renewal would be sufficient. Alder-

man Durr agreed with him, and there was some little dis-

cussion of the matter, all, however, being practically agreed

that it was necessary to provide in some way for giving the

company as long a grant as it wanted. Councilman Han-

rahan pointed out that it would really not be giving the

company any more to word the grant so that its life should

be 36 years, with a provision for readjustment of its terms

in relation to compensation to the city at the end of iS

years, while it would be much better to the c6mpany as be-

ing almost what it had demanded—a flat franchise for 36

years. He did not see wherein it could make any objec-

tion to such a phraseology, while it would object to an iS

year grant, as it had to one for 25 years. Mr. Wilcox con-

curred m Councilman Hanrahan' s views, and a little ex-

planation sufficed to demonstrate to the other members of

the committee that there was no harm in wording the

franchise in that way. The amendment was unanimously

concurred in.

The company's fifth and last objection was to the phrase-

ology of the fourteenth clause of the grant, which, it claims,

gave the Board of Public Works and Common Council the

right to annul the grant for alleged violation of the terms of

the franchise. The advisory committee had not been able

very clearly to understand the objection as expressed in Mr.

Rankine's letter, but made the suggestion that it could be so

worded as to allow the annulment of the grant only on

proof of willful violation by the company of its franchise.

This would not jeopard the city's interests and would wipe

out the objection as nearly as could be asccrtamed. The

amendment suggested was moved by Councilman Hanrahan

and unanimously adopted, and so ended the latest revision

of the much discussed and frequently revised franchise.

A sigh of relief went up from the members of the com-

mittee when his final objection was met and successfully

vanquished. The balance of the proceedings consisted in

referring the amendments to the corporation counsel to be

added properly to the grant, with instructions to forward a

copy of the amended document to the various interested

parties. The committee then adjourned subject to the call

of the chair.

"I see no reason," said Chairman Ansley Wilcox of the

advisory committee to a reporter after the meeting, "where

there now should be any further delay on the part of the

company accepiing the grant. We have certainly given them

everything they itsked for, while at the same time protecting

the rights of the city. The franchise as it now stands ap-

pears to me to be as nearly perfect as a document of this

kind can well be, with the possible exception of some slight

change in the phraseology, which Mr. Rankine suggested

might be desirable, but will not affect the sense of the grant

at all. I am glad that the committee has come around to

the views of the advisory committee and hope that there will

be no further trouble whatever. I do not think there will

be any." F. C. P.

Washington, D. C.

Washington, September 20.—The Potomac Electric

Light & Power company of Georgetown changed hands last

week, and hereafter the plant will be run by O. T. Crosby,

Charles A. Lieb, and J. H. Miller, who virtually represent

the Georgetown & Tennalleytovim Electric Railway company
The price paid for plant is not known. The new owners have

assumed charge and removed the office of the concern from

1323 Thirty-second street to the power house of the George-

town & Tennalleytown road. The electric light company was

incorporated several years ago by a number of local people,

with the object of supplying the West End with light. The
plant is located at Plimmetts Run on the Virginia side of the

Potomac, opposite chain bridge, a line of wires conveying

the current into Georgetown. The company, at its own
expense, erected 30 arc lights on the canal rgad, extending

from the aqueduct to the chain bridges, and operated the

same free of expense to the District. Some trouble arose

in the company, with the result that the plant was sold at

auction, and bought in at a low figure by a New York firm,

which continued to run it, holding on more to sell it at a

favorable opportunity than for realizing profit. The
outside capitalists were anxious to realize the money they

had advanced to the concern when it was first started. The
old general manager of the company, J. O'Donnell, is not

serving in that capacity under the new management, but has

been succeeded by H. T. Purdy, who at present is superin-

tendent of the Georgetown & Tennalleytown road.

Consul Thomas O'Hara at San Juan del Norte, Nicara-

gua, advises the State Department that the telegraph line

between Acoyapa and Rama has been completed. The con-

sul further states that on the proposed telegraph line from

Rama to Eluefields, the lowest bid is $24,700, Nicaragua cur-

rency, or about $12,700 in United States currency. It may
be possible, he adds, that some of our American construc-

tors might find it to their advantage to correspond with the

government officials at Managua regarding the Rama-Blue-

fields line. In his communication Consul O'Hara states that

at a recent municipal council of Eluefields, Captain John
N. Sewell, late of New Orleans, La., but now a resident of

Bluefields, submitted a proposition to supply the town with

electric light, and that the proposition will probably be ac-

cepted. He suggests that American dealers in supplies

might find it to their advantage to correspond with Captain

•Sewell.

Labor Day was observed in Washington by a parade that

in its general appearance was most creditable to the city.

The electrical workers had a dynamo on wheels, and a

number of them carried small batteries operating electric

bells, which they kept ringing merrily. A fine display

was made by the Progressive Street Railway union. Its

float consisted of a street car mounted on a wagon. It

bore an inscription reading "In Use Thirty Years Ago,"

and another, "Ninth Street Up To Date." John C.

Skillman served as driver for the outfit, and Conductors

A. T. Stewart and Richard Rose were in charge of

the car. On the top of the car was a miniature electric

street railway in active operation, the design of A. T. Stew-

art. The diminutive mascot, "Snowball," was dressed in

the regulation uniform of a street car man. The street car

decorations were furnished by Needfeldt & Johns.

The people of Falls Church, Va., are greatly disturbed

over the announcement that the construction of the proposed

electric railroad to that place has been stopped on account

of the lack of funds. Everything in connection with

securing a right of way had been provided, and the people

living at Falls Church felt satisfied that the project would

be a success, although it is claimed that they have not con-

tributed very liberally to the stock, the amount being

$50,000.

The survey of the entire route of the Washington, Sandy
Spring and Baltimore railroad has been completed, and

the routes of the various divisions of the Baltimore electric

line have been decided upon as follows: From Fredericlr

the road will pass through Limekiln, Buckeyestown, Ur-
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bana, Hyattstown. Damascus, Elchison, I^tinsville, Olney

and Sandy Spring to Ashton, where the Frederick division

will end and the Baliiraore, Washington and Chesapeake

division will begin. The Ballimore division will pass

throagh Highlands, Clarksville, Duughoregan and Colum-

bia to Ellicott City, and there connection will be made
with one or all of the trolley lines in course of construction

between that place and Baltimore. The Washington di-

vision from Ashton will pass through Ednor, Colesville,

White Oaks, Rapley's, McCuUoch, Rockdale, Lenox Park

and Takoma Park, where connection will be made with the

Seventh street trolley line to Florida avenue in this city.

The Chesapeake division will pass through Ednor to Laurel

Junction, and thence through Stabler, Spencerville, Bur-

tonsville and Scotchtown to Laurel, and through Prince

George's county to Upper Marlboro, where connection will

be had with the Washington & Chesapeake Beach rail-

way for Chesapeake Beach, upon the western shore of *:he

bay. When the Washington & Chesapeake Beach road

is completed the beach can be reached from this city in 35
minutes, Baltimore in i '4 hours, and Frederick in about

two hours. James Colegrove of this city is president of

the company and Dr. Frank C. Drane of Baltimore gen-

eral manager. Dr. Drane says that the new road when
completed will for the first time afford to the residents of a

beautiful, thickly settled and fertile agricultural district con-

nection with Baltimore and this city, and will also give them

connection with the Pennsylvania and Baltimore & Ohio

roads at many junctions which could only heretofore be

reached by tedious stage rides. Another feature ot great

value to the company, he says, will be the passenger traffic

which must come because of the rapid suburban develop-

ments. It has been estimated that the road can be built at

a cost not exceeding $25,000 a mile. This estimate includes

the equipment of every kind, also sidings, bridges, stations,

power houses, dams, water works, and hotels and excursion

grounds contemplated by the company. The road between

•Washington and White Oaks and between Frederick and

Buckeyestown will be double tracked, and the remainder

single track with long sidings. Four power houses will be

built along the line. \V.

PERSONAL.
H. T. Richards, who for several years was connected

with the Electrical Revicfiv, has accepted a responsible posi-

tion in the sales department of the Safety & Insulated Wire
company of New York. With the push which Mr. Rich-
ards has always shown, it is reasonable to expect success in

his new business relation.

Frank Judson Pope, son of Ralph W, Pope, has joined
the staff of the New York Evening Sun. The young man
was graduated by Columbia college, class of '95, and he is

well fitted for his position, but it will require his best efforts

to sustain the family reputation.

Thomas G. Grier of the firm of Grier Bros., western
managers for the Bryant Electric company, has been danger-
ously ill with an acute attack of bilious-fever. His recovery
was considered doubtful for some time, but his friends will

be glad to learn that he is now out of danger.

ELECTRIC LIGHTING.,
The Parkersburg, W. Va., Electric Light & Power

company's plant was badly damaged by fire and water re-

cently, and narrowly escaped total destruction, the fire

sweeping away almost the entire block in which the plant is

located. The current was cut off for two days, but the
necessary repairs have now been made.

TRADE NEWS.
The Connecticut Telephone & Electric company of

Meriden, Conn., is perfecting an instrument which is re-

ceiving the approval of many experts who have examined it.

The rEtna Electric company of Hartford, Conn., has re-

cently extended its factory to take in another floor, and it is

now installing the necessary apparatus to increase its pro-

duction of incandescent lamps that it may take care of the

increase in business.

The New England Switch company of Bridgeport, Conn.,
reports having recently received a line of new business

through the West and Central states, which shows an in-

crease over the previous months of this year. It is prepar-

ing to extend its business facilities.

The Hart & Hegeman Manufacturing company of Hart-
ford, Conn., is working its factory to its full capacity, and
if orders increase it will be obliged to add materially to the

present manufacturing facilities. The trade in the West is

showing an unusual increase during the last month.

The Perkins Electric Switch Manufacturing company of

Hartford, Conn. , has issued a circular descriptive of the arc

lamps of Waterhouse, Gamble & Co., which it is exploit-

ing. These lamps have been improved in many details

since they'were first introduced, and to-day their makers
claim for them superiority in efficiency, economy and dura-

bility.

The revised catalogue and price hst of J. E. Lonergan &
Co. , brass founders and finishers and manufacturers of patent
sight-feed oilers and lubricators, pop safety, water relief and
snifter valves, single-bell chime whistles, steam traps and
other safety steam appliances, of No. 211 Race street,

Philadelphia, illustrates the results of a long practical
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mechanical experience. The firm claims that in design,
material and workmanship its goods are examples of abso-
lute excellence.

The Electric Appliance company, Chicago, is ready with
a very complete catalogue of the Upton arc lamp, showing
a large line of plain and fancy lamps for regular series arc,
direct current constant potential, and alternating constant
potential circuits. The company claims to have what has
long been looked for in the alternating arc lamp line, and
that is a noiseless lamp.

The board of appeals of the United States Patent Office
has just reversed the decision of the primary examiner and
has granted the right to protection upon what is appropri-
ately and conveniently termed ^'Flexible Mica" for insula-
tion, recently introduced by the Mica Insulator company of
213 Water street, New York city. Edward P. Thompson,
of New York appeared for appellant.

The Perkins Electric Switch company of Hartford,
Conn., is at present rushed with orders for its various
products. General Manager J. J. Gates reports that indi-

cations point to the largest trade the company has ever had
in its business, and it is endeavoring to accumulate a stock
from which it can fill orders promptly. A number of
novelties are being perfected which will be offered to the
trade later on.

Treasurer C. E. Newton of the Jewell Belting company
of Hartford, Conn., has been having some practical tests

made with the new Jewell pulley cement. He claims that
after the most severe trials upon dynamo pulleys and in
other cases where high speed is maintained it has given satis-

faction; and the Jewell Belting company believes it has now
got something which they can offer to the electrical trade

with a guarantee of its efficiency. The company is sending
sample packages of this cement to firms who desire to give
it a trial.

The Pumpelly-Sorley Storage Battery company of Chi-
cago has closed the following contracts duringthe last week:
240 200 ampere hour cells to the St. Joseph & Benton Har-
bor Electric Railway Light -S: Power company of St. Joseph,
Mich., to be used as an auxiliary in conjunction with the
railway plant, this being the first installation of storage
batteries for electric railway purpose in the United States;

56 150 ampere hour cells to the Hotel Ashland, Chicago,
to operate an electric elevator from 7 a. m. until 4 p. i\i.,

the cells to be charged from 4 p. :>r. to midnight by a
rotary transformer from an alternating central station.

Secretary A. D. Newton of the Eddy Electric Manu-
facturing company of Windsor, Conn., informed a repre-

sentative of the Western Electrician that contracts had
recently been given for a large amount of new machinery
necessitated by the rapid increase in the business during the

last two months. Several departments of the factory have
been working over time in order to keep up with orders for

future delivery. This concern has always kept the high
standard of its apparatus well known before the electrical

trade, and during the depression of business it was favored
with an unusual amount of good trade which is now show-
ing its natural increase.

The Metropolitan Electric company, Chicago, was de-

layed in delivering its catalogue as promised, on the first ot

the month, on account of additional matter that has come
up, which will increase the book to 700 pages. The Met-
ropolitan incandescent lamp, handled exclusively by the

Metropolitan Electric company ot Chicago, has not been
on the market two years, but it has an excellent reputation
for long life and brilliant illumination at an economical cost.

P. & B. tape, which is acknowledged by street railway com-
panies as a standard article, is handled by the Metropolitan
Electric company, which is the general western agent for

the P. & B. tape, compound and varnish.

There could be no better indication of the return of good
business prospects than the report from General Sales Agent
R. E. Corey ot New York that he is at present at work upon
the second edition of his catalogue showing the various
styles of alternating and direct current Bergmann arc lamps,
the previous edition having become exhausted during the

last few weeks. This catalogue will be ready for delivery

soon. H. H. Hajrison, who is connected with Mr. Corey,
has recently returned from a trip through the South and re-

ports a number of good orders and a large number of con-
tracts for future delivery. There is no concern better know^n
in the electrical trade, and as the short winter days are com-
ing on, it will without doubt furnish its share of the neces-

sary arc lamps.

The Electric Storage Battery company has closed a con-
tract for a storage battery of chloride accumulators to be
installed as an auxiliary to the electric lighting plant in the

summer home of W. Luttgen, Linden, New Jersey; for a

battery installation for the residence of John J. Dewey,
Quecho, Vermont, and also a battery to be operated in con-

nection with isolated lighting plant of Lewis Jones, Over-
brook, Pennsylvania. It may be mentioned, too, that about
a year ago the Stock Quotation Telegraph company of New
\'ork installed at 16 Broad street a battery of 100 chloride

accumulators for use in operating its tickers. The im-

proved service, the increased economy and the element of

safety in always having a reserve supply of current, has led

the company to install in its Baltimore office a battery plant

of 120 chloride accumulators, which will be used to operate

the tickers in that city.

BUSINESS.
Huebel & Manger, Brooklyn, N. Y., report their trade

from the West to be rapidly increasing. W. W._ McChes-
ney, Jr., their western salesman, has started on his fall trip

to help keep up the good work.

The Walker Manufacturing company, through Kohler
Brothers of Chicago, has sold to the St. Louis & Meramec
River Railway company two 300 kilowatt generators, ro

double car equipments of 50 horse power each and 10 double

car equipments of 30 horse power each.

iS9

H. W. Sumner, manufacturer of gas and gasoline engines
at Covmgton, Ky., has issued a dainty Httle booklet show-
mg the "Advantages of Gas and Gasoline Engines." A
very clear and simple explanation of the operation of the
gas engine is given. The advantages of the Sumner en<Tine
are claimed to be in the electrical igniter, the gasoline^de-
vice, the governor, and the apparatus for easy starting.

The Mason Electric Equipment company, selling agent
for the Fiberite company, manufacturer of the Medbery
overhead material, is in receipt of a letter from the man-
ager of one of the largest systems in this country, which
reads as follows: "I cannot say too strongly that in my
opinion, based upon the using of verv large quantities of
Medbery material, anyone who wants to put up a first-class
line, and to be free from trouble with it afterward, would
make a mistake if they used any other goods but yours, and
you are at liberty to refer to us anyone who wishes to know
more about your goods."

Eugene Munsell & Co. of New York believe in keeping
themselves prominently before the trade. They have sent
out a number of samples of stamped, solid sheet mica secr-
flients with the request that the recipients hang them uS,
and when they want anything in that line to send to Mun-
sell & Co. Concerning electrical mica the firm says: "The
demand for electrical mica has increased so rapidly that we
have been compelled to enlarge our facilities. This we have
done by adding a space of 2,600 square feet and putting in
three new presses in addition to what we already had. This
puts us in a position to fill all orders promptly for stamped,
solid sheet mica segments, in both India and amber quali-
ties.

"

The Cutter Electrical & Manufacturing company of
Philadelphia has issued a pamphlet on "Automatic Mag-
netic Circuit Breakers," in which it describes the Harring-
ton magnetic circuit breaker, designed on original hues and
involving special features peculiar to this device. The
statement is made that in all attempts in the direction of
the protection of electric circuits, failure has always been
due to the arcing at the switch, ultimately causing its

breakdown. This magnetic circuit breaker is so con-
structed, it is claimed, that the arcing is transferred away
from the circuit breaker to a favorably located fuse or shunt
block which contains a light copper fuse in shunt to the
main break of the circuit breaker. The fuse is consider-
ably less in fusing capacity than the minimum current ad-
justment of the circuit breaker, advantage being taken of
the very quality which condemns the use of fuses as a
means of protection.

The Triumph Electric company of Cincinnati announces
a largely increasing business during the last year. The
company has recently placed four new multipolar gener-
ators in Chicago, and is at present installing two 65 kilo-
watt directly connected machines in one of the largest shoe
manufactories in Cincinnati. The demand for this class of
apparatus has been exceptionally heavy. Its multipolar
elevator motor with new automatic controller has received
immediate approval in the elevator business. The At-
lanta exposition company has 12 machines of different
sizes in use in the machinery department, besides an at-
tractive exhibit in the electricity building, where E. F.
Seixas takes care of the company's friends and acquaint-
ances, and cheerfully explains the many advantages of the
Triumph generators and motors to all who give him the
least encouragement. The company is much pleased to be
able to say that already the results of Mr. Seixas' work in
connection with this exhibit are apparent in increased bu=;i-

ness from that section.

_
Manager J. M. Plill of the Chicago office of the Colum-

bia Incandescent Lamp Company of St. Louis was inter-
viewed last week by a representaiive of the Western
Electrician on the prospects for fall business in the incan-
descent lamp market. Mr. Plill spoke most encouragingly
of the steady business increase which had been, and was
still being, experienced by his company. He said: "A year
ago the lowest priced incandescent lamp was the one that
'went,* but now purchasers have awakened to the value of
a good lamp. Such points as maintenance of candle power,
efficiency and unitormity, which a year or so ago were only
appreciated by the electrical engineer, are now thoroughly
understood by the laymen purchasing agents, and as a con-
sequence one can now get a fair price for a good lamp."
As one of the most convincing illustrations of this encour-
aging fact Mr. Hill stated that the business of the Columbia
<• 'n>]->any's Chicago office for the first 20 days in September,
V;3. showed an increase of over 1,000 per cent, over that
fur ihe same time in September, '94. Mr. Hill has un-
doubtedly done most excellent work for his company, and
he is looked upon as one of the most energetic lamp sales-

men operating from Chicago. Mr. Hill deems that the
secret of his success lies in the fact that his company has
maintained the price of 20 cents for barrel lots and over,
and now that purchasers have learned the value of a good
lamp the Columbia company has not the slightest diffi-

culty in making large sales at its very fair price.

The announcement that arrangements have been made
with the Lake Shore & Michigan Southern railway for spe-
cial cars and accommodations to the Montreal convention
will interest street railway and electrical men in general.
If a sufficient number of reservations be received the Lake
Shore train will be run as a special exclusively for the
delegates of the street railway convention. Under any cir-

cumstances, however, special cars will be kept for the street

railway people. It is expected that almost all the western
and central delegates will go by the Lake Shore, and those
desiring to join the Lake Shore party, should write C.
K. Wilbur, " W. P. A., Lake Shore Depot building,

Chicago. The Lake Shore has made arrangements to

have a special passenger agent accompany the train all

the way to look after the delegates and their ladies.

The train will be made up at Chicago, passing through
Toledo, Cleveland, Ashtabula, Erie, Dunkirk, Buffalo,

Rochester and Syracuse. At Utica the train turns

north for a daylight ride through the Adirondack
mountains and will run into Montreal at about 2:30
P. M. the following day. It is entirely unnecessary to dwell
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upon tiie advantages of going via the Lake Shore, as the

daylight ride through the Adirondack mountains in itself

would be sufftcient to pay one to make the [rip to J\ton-

Lreal even though there were no convention to be held at

that point. It is not necessary to enlarge, either, up^n

the superb accommodations which the Lake Shore will

place at the disposal of the party in the way of elegant

dining cars, reading room, buffet, etc. As the conven-

tion has been set to opan a day earlier than usual, com-

mencing Tuesday morning, October isth, it will be neces-

sary to leave Chicago, Sunday mornmg at 10:30 o'clock

arriving at Toledo at 4:45 r. m., Cleveland 7:35, Ashtabula

8:54. Erie 9:54, Dunkirk io:oi; Buffalo i2:ro, Rochester 3

A. M. and Syracuse 5 a. m. Cars will run through to

Montreal without change. Delegates desiring to leave on

any other dates should take either the 3 p. m. train or the

limited 5:301'- M-i arriving at Montreal at 10:15 ^^'^^ '^ol-

lowing evening. The special rate for the round trip is $24
on the certificate plan, and the sleeper $5 each way. It

should be noted, too, that special cars will also be reserved

for gentlemen accompanied by ladies.

The monocyclic system developed by the General Elec-

tric company is about to be used in Salt Lake City, the dis-

tribution being made on the three-wire secondary method
from large transformers. Most of the lighting will be con-
fined to a space covering about six blocks, and as the blocks
in Salt Lake City are Soo feet S([uare, the territory covered
is somewhat large. A branch line will run Irom one corner
of the district for about a mile along the best residential

street, while another line will run out from another corner

of the district for about 1,500 feet to the county and city

building. These lines will be gradually extended over other

parts of the residential district as soon as the demand tor

such an extension arrives. The station will be located on
\h.e railroad track 3,000 feet from the nearest side of the

rectangular district of six blocks and 4 Soo feet from the

farthest side. The generating pUnt will consist of two 150
kilowatt 2,000 volt monocyclic alternators, belted directly

to two Buckeye engines. As the large blocks are more or

les5 open, the center space being occupied by stores, barns,

etc., room is thus afforded for the pole lines for the second-

ary wires around the inside of the block. From these serv-

ice wires will be run into the rear of the buildings. The
plans contemplate the installation of two three-wire trans-

formers to each block, one on each side of this interior

court and the three-wire secondaries running around the

court will be directly supplied from these transformers. As
the number of lights in the block is increased the trans-

former efjuipment will be expanded. For lighting the resi-

dential districts from the branch lines the usual course of

using small transformers will be followed, bunching them as

far as possible. Motors are to be connected at once as re-

quired, the balance wire bein^ introduced only for motor
work. The monocyclic system was selected chiefly on ac-

count of the facilities it offers for the economical operation
of motors, and the fact that it allows of a practical solution

of the day load difficulty. The General Electric company
has just secured a contract from the Carnegie Steel com-
pany for a 150 kilowatt monocyclic generator and the

necessary station equipments. At the "Edgar-Thompson
steel works, owned by the Carnegie Steel company, where
tliis equipment will be placed, two-phase apparatus has
been heretofore used. The contract was secured on the
merits of the monocyclic system for combined light and
motor distribution with the greatest simplicity and highest
efficiency.

ILLeSTRATED ELEGTRIGAL PATENT REG0RD.
Issued Scf'tcimber /j, 18

546,30s. System for Controlling Railway Trains. Adolph

L. De Leeuw, Springfield, O. Application filed Janu-

ary 25, 1S94.

\ series of stations are arranged at intervals in the railway

track, each station consisting essentially of a moving part,

and an intermittently moving mechanism for alternately lock-

ing and unlocking the moving part, an electric contracting de-

vice connected to the moving part, and electrically operative

meihanism for moving the locking device, and an electrical

connection in multiple arc from each of the contacting devices

to the electrically operated mechanism of two or more stations

arranged in opposite sides thereof.

546,324. Dynamo Telegraphy. Albert S. Harris, Minne-
apoli5, Minn. Application filed February 13, 1895.

The cut shows an arrangement iocluding a transmitting in-

strument embodying iwri sets of contact points each set being
independeniiy controlled by a lever two sources of current of

like potential but of opposite polarity connected to one set of
contacts, and two other sources of current of different potential

and opposite polarity connected to th^ second set of contacts.

546,348. Electrolytic Apparatus. William A. Rosenbaum,
iVIontclair, N. J. Application filed December 20,

1S94.

In apparatus for ihe electrolytic production of hydrates of
alkaline metals a lank or cell is provided with a compartment
containing a layer of mercury which is adapted lo receive a
charge or deposit of the alkaline metal, an electrolyte in the
compartment capable of o.\idizing the alkaline metal and dis-

solving the o.xide so produced, and an anode and cathode im-
mersed in the electrolyte and separate and distinct from the
mercury.

546,353. Electrolytic Apparatus. Alf Sinding-Larsen,
Chr'sliania, Norway. Application filed July 9, 1S94.

An electrolytic apparatus, comprising a decomposing cell, a
suitable anode therein a solution eel!, a passage leading from
one cell into the other, a mercury cathode adapted lo form a
seal for the passage, and a revoluble cylindrical amalgam
coated conveyer within the solution cell, adapted to take up the
elcctrolytically formed amalgam and convey the same from the
decomposing cell into the solution cell without breaking the

546)357- Telephone. Ira D. Smith, Pittsbun
plication filed May 3, 1S95.

,
Pa. Ap-

In a telephone, a spring controlled-carrying bar for the re-
ceiver is pivotally supported between its outer and inner ends:
there are also a toothed disk in mesh with a pinion on the shaft of
the generator armature, and a pitman attached to the inner end
of the carrying bar and to the toothed disk

.

546,383-
Pa.

Insulator. Gottleib Gerstenlauer, Wdliamsport,
Application filed March 27, 1895.

An insulator for electric wires is described, comprising a body
of non-conducting material, a perforation for the reception of
the line wire, and an open slot communicating with the perfora-
tion, in combination with a grooved and capering pin or cylin-
drical plug^ adapted lo enter the perforation and to receive and
bind the wire in fixed relation to the insulator.

546.388. Electric Arc Lamp. Samuel P. Parmly, Chi-
cago, III. Application filed October 26, 189 1.

Two electrodes constituting the opposite terminals of the
lamp, each consisting of two or more pencils in electrical con-
nection along longitudinal edges, and feeding mechanism
therefor.

546.389. Underground Conduit for Electric Railways.
Herluf A. F. Petersen, Milwaukee, Wis. Application
filed March 19, 1S94.

This invention comprises a plurality of conversing under-
ground conduits for electric conductors, and suitable means for
establishing continuous communication between a desired pair
of the ends of the converging conduits, suitable means for
closing the ends of the conduits which are not in communica-
tion, and suitable tubular connections communicating with the

conduits at both sides of the junction thereof, and arranged to

permit an air circulation past the junction from one conduit to

another.

Karl A. Lantau and
111. Application filed

546,403. Arc Lamp Mechanism.
Carl J. Anderson, Chicago,
February 28, 1S95.

Claim I follows: The combination with the block of insulat-

ing material secured to the frame of the lamp, of the plate
mounted up n the front of said block, the end of said plate
serving as one terminal of the cut-out, the plate mounted upon
the rear of said block and provided with a horizontal extension
bent plate, mounted by one end upon the end of extension
and resting by its free end in conta.t with the end of plate to
constitute the second terminal of the cut-out, and the armature
mounted upon the under side of plate and insulated therefrom.

546,407. Trolley Wire Bracket. Leroy S Pfouls, Canton,
O. Application filed October 20, 1894.

_
The cut shows an arched arm, having springs attached to the

side portions, and the inner ends connected to a trolley wire
clamp.

546,417. Thermo-electric Generator. Harry E. Cox,
Hartford, Conn. Application filed October 4, 1894.

The surface to be heated iscomprised within and forms a part
of an insulated fluid circuit or conduit: means to heat the fluid

in the conduit, and a propeller in the conduit for circulating the
fluid therein are provided.

546,442. Electric Motor. Frank H. Williams, Greene,
N. Y. Application filed March 11, 1S95.

There is in combination with the motor magnets and the
armature a circuit-breaker, consisting of an inferior supplemen-
tary magnet, having its helix connected with the core and with
the motor magnets, and an electric contact-finger carried to and
from the core of the supplementary magnet by the aforesaid
armature, as set forth.

546,471. Conductor for Terminals of Electric Circuits.

Jules E. Neher, Pittsburg, Pa. Application filed July
30, 1894-

In a connector for the terminals of an electric circuit a yield-
ing, resilient, insulating support is employed for one of the ter-

minals, and an unyielding, insulating support for the opposing
terminal, and means for clamping the parts together.

546.475. Fuse Block. Henry N. Potter, Allegheny, Pa.
Application 5led October 17, 1894.

This devire comprises a fuse, an adjacent heat-eenerating
conductor electrically connected in series therewith, inter-

posed non-r.onducting material and an insulating shell or casing,

546.476. Electric Converter. Charles F. Scott, Pitts-

burg, Pa. Application filed January I2-, 1895.

A secondary' coil presenting a plurality of conducting paths
leading to single-work circuit, and having considerable breadth
in a single plane, as nearly as possible parallel to the leakage
lines of the converter, is described.

546,483. Electro-depositing Apparatus. Henry L. Bridg-
man, Blue Island, 111. Application filed December 22,
1S94.

An anode device for electro-depositing apparatus is des'ribed,
comprising a basket formed with end-plates supporting pockets
in vertical series for holding the anode material, in combination
with a stirring implement extending through the vertical series
of pockets.

NO. 546,407.

546,494. Insulating Railroad Joints for Electrical Signals.

Thomas O'Brien, Jr., Philadelphia, Pa. Application

filed July 18, 1S95.

A wooden stringer on which the insulated ends of rails are
supported, longitudinally extending wooden blocks beside the
rails, and metallic chairs secured lo the blocks and separated
from each other, the bases of the chairs being also separated
and adapted to be spiked to wooden ties.

546j534. Electric Arc Lamp. Daniel Higham, Boston,
Mass. Application filed June 4, 1S95.

A suitable feeding mechanism is employed with a carbon rod
and clutch, in combination with a spring or elastic stop for the
clutch acting lo lock the clutch with the rod and to oppose the
magnetic action of the series windings of the lamp when the arc
is being struck, but free from action upon the clutch and oppo-
sition to the series windings when the lamp is normally work-

546,546. Electric Railway. Harry M. Montgomery, New
York, N. Y. Application filed June 14, 1S92.

In an electrical railway there is the combination with a contin-
uous supply conduijtor, of a sectional working conductor, and
an intermediate auxiliary conductor formed of a continuous
series of similar magnetic parts interlinked and in electrical
contact with each other for connecting the supply conductor
with the sections of the working conductor.

546,553. Electric Calculator. William C. Porter, Arling-
ton, Minn. Application filed December i, 1894.

The first claim follows: In an electric calculator, the combi-
nation of a series of dials, each representing a different de-
nomination and having numbers upon their faces corresponding
to the places in each denomination, electro-magnets lor each
dial provided with armature, each adapted by the action of the
magnet to move an arm with a pawl thereon, ratchet wheels
adapted to be engaged by such pawls, and thereby rotated to
the light or left together with its connected dial, each time an
electric current passes through the magnet: means to swing the
arms and pawls back when the electric current is broken, studs
projecting from the opposite faces of the ratchet wheels, a po^

NO. 546,534-

carried by each of said arms, and adapted to swing therewith,
said studs being so disposed aod said post so adapted as to

come in contact wiih one of said studs only when a number is

to be added to or taken from the next higher denomination;
means lor connecting said studs with one pole of an electric
battery, and means for connecting said posts with the other pole
of the battery in such manner thm when a post and stud are in
contact with each other an electric circuit is closed through the
corresponding magnet of the next higher order, and other
means for making and breaking an electric cu-rent through the
respective magnets of each denomination.

546,560. Electric Locomotive. Sidney H. Short, Cleve-
land, O. Application filed April 23, 1S94.

An electric motor is journaled on the driving axle, gearing
connecting the armature shaft and axle, a cross-bar is yield-
ingly mounted on the track frame, and there is a laterally
swinging link for connecting one side of the motor casing and
the cross-bar,

546,579- Insulated Electric Conductor. Franz Clouth,
Cologne, Germany. Application filed June 26, 1S95.

The arrangement comprises an electrical conducting wire or
conductor, a covering layer of caoutchouc surrounding the
conductor or wire, and a layer of guttapercha surrounding and
inclosing the caoutchouc.

546,582. Electrical Piano. George H. Davis, New York,
N. Y. Application filed June 17, 1895.

Means are provided for elerirically operating the keys, a
rotary note-sheet holder hinged at one end to the piano is
adapted to be swung down out of position, and catches secured
to the piano and adapted to support the sheet holder are in
operative position.

546,585. Insulator.

Syracuse, N. Y.
William Dibb and Albert Vicken
Application filed March 12, 1S95.

An insulator is provided with a cavity In its upper end;
there are similar opposite slots in the wall thereof to receive the
line wire, and a plug to kink the wire.

546,613. Electric Fusible Cut-out. Duane N. Gleason,
Brooklyn, N. Y. Application filed July 19, 1S92.

In an electric cut-out there is the combination with an insul-
ating base, having an opening through it of U-shaped contact
pieces forming two arms, connecting screws on one side of tlie
base, and connecting nuts on the opposite side for attaching
the line conductor and fusible conductor respectively, the fusi-
ble conductor extending through and across the opening,

546,625. Electric Arc Lamp. Henry A. Seymour, Wash-
ington, D. C. Application filed July 20, 1S95.

There are an arc-inclosing globe and a cover seated directly
upon the upper and open end of the globe, and adapted to move
laterally in any direction, the cover being provided with an
opening in which the feeding carbon snugly fits, and through
which it feeds.
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Combined Motor and Baggage Car for
Suburban Roads.

Experience gained during the last season has demon-

strated the fact that upon suburban roads a combined mo-

tor and baggage or freight car can be employed with ad-

vantage. Several of these cars have been in use lor two

or three months upon several roads extending from large

metropolitan centers into surrounding towns partaking of the

character of summer resorts. One of these cars, which may

be considered typical of the idea, is herewith illustrated.

are watertight and fireproof. The drawbar pull of the two-

motor motor cars is 4,000 pounds, that of the lour-motor

motor cars S,000 pounds, the motors being 100 horse power

each, or 200 pounds horizontal drawbar pull through a 33-

inch wheel.

The current is brought from the trolley wires by means

of a trolley provided with a wheel having an extra deep

channel, to the motors through a series parallel controller

which, in this case, is set up on the right-hand side of

the platform. The controller should be somewhat larger

car on the roof is a chime whistle operated by compressed

air. The cars are lighted by six incandescent lamps. Each
motorcar has a small pilot or cow-catcher placed beneath

each platform.

During the last summer on the Nantasket branch where

these cars were used it was decided that the trains were to

be run as accommodation or express, the express trains con-

sisting of a baggage-motor car with open trailers, the ac-

commodation facilities being furnished by single open motor

cars. The traction weight of the baggage cars is increased

It is a closed motor car, substantially constructed, 42 feet

long over all and when fully equipped weighs 30 tons. In

appearance it resembles an ordinary baggage car for steam

road service, and with the exception of the little space

at either end occupied by the motorman in charge, the

entire car can be utilized for carrying freight or baggage.

The officers of the New York, New Haven & Hartford road,

upon whose lines extensive experiments with these cars

were made last summer, report very favorably upon the

idea and other railroads are now preparing to follow this

example in similar work. Of those used last summer two

had two motors on one truck, while two others had four

motors, two on each truck. The motors used are especially

designed for heavy work. They are similar to those in use

on the Metropolitan elevated rail y- in Chicago. They

COMBINED MOTOR AND BAGG.^GE CAR FOR SUBURBAN ROADS.

than the ordinary device for street railway service. It em-

braces the magnetic blowout principle, and the resistances

are suspended beneath the car. Two controllers are em-

ployed on each car. Immediately to the left of the con-

troller is the air-brake handle . The compressed air for the

brake and whistle is furnished by an oscillating cylinder air

compressor operated by an electric motor, which is con-

trolled by a special automatic rheostat which regulates the

action of the motor in accordance with the pressure in the

tanks. A magnetic cutout is also provided for the air com-

pressor motor. The air pump is set just within the door.

Behind the motorman and just under the hood is the car

cutout, which in this case is an automatic circuit breaker.

Two 15-inch gongs are furnished to each car and are

rung by the foot, and on one side near the center of the

by the baggage they carry. The trains run with the baggage

car at the head, and at Pemberton station the motor car

uncouples, switches and runs back to the head of the train,

the motorman changing platforms the same as in the case

of the Chicago Metropolitan L road terminals.

The success which has accompanied these experiments

and the improvements suggested by the tests have opened up

many possibilities to steam road managers as well as street

railway men. Experience has already shown how the elec-

tric roads can cut into the short distance travel of the steam

railways, and it is not difficult to believe that they may make

considerable inroads into the short-distance freight traffic.

Of course the vast bulk of railway freight traffic could not

be affected by this short-haul competition, but still the pos-

sibilities are of interest to contracting agents and managers.
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Other applications miglU be suggested, too, which will

eventually take advantage of the experience now being

gained. The Pennsylvania House of Representatives has

by vote of 121 to iS passed a bill, which it is believed will

find much favor, giving street railways the right to carry

freight, and an extensive parcel delivery business is expected

to be built up by the lines in Philadelphia and elsewhere.

The Lehigh Valley road is credited with the intention to

equip all of its smaller branches as trolley roads, to carry

both freight and passengers. The supervisors of Vermillion

county, Illinois, recently pranted the free use of the public

highways for a period ol 20 years to a company to build an

electric freight and passenger road from Danville north for

30 miles parallel to the Chicago l^ Eastern Illinois railway,

upon condition that the maximum passenger rate should be

lYz cents per mile. A company is being organized to build

an electric line 45 miles long from Port Huron, Mich., to

be laid with heavy T-rails and to be equipped with standard

passenger cars, seated hke steam railway coaches, and with

standard type freight cars. The difference in cost in the

construction of electric roads and steam roads is enough to

warrant the statement that the new service can be provided

at much lower expense than was possible in the old steam

practice.

Electrical Energy in the Henrion Works
at Nancy, France.

This installation comprises one horizontal condensing

engine of 150 horse power, having a speed of 75 revolutions

per minute, driving a dynamo of 105 kilowatts capacity at

1 10 volts, running at 380 revolutions. The two regulators,

engine and dynamo are so combined that the voltage re-

mains constant through abrupt changes between 100 watts

and 120 kilowatts. From the dynamo room the mains lead

which furnish the shops and distribute the electrical energy.

These, aside from the lighting circuits, which comprise both

arc and incandescent systems, furnish a variety of machines,

as for instance, a centrifugal pump, actuated by a 15 ampere

motor. This pump takes the condensing water, cools it

and returns it for use over and over again; and in the same

room motors from 71.5 to 24.2 kilowatts for testing dyna-

mos are found. There is also a motor of 60 kilowatts for

running various machinery, and one of 6.6 kilowatts actu-

ating a band saw, while sundry others move circular saws,

band saws, and ventilators of various dimensions. There

are also electrical furnaces for heatmg iron plates, soldering

irons, and stoves for heating purposes, not to mention elec-

tric clocks.

It is not necessary to enumerate all the electrical appliances

in use, of which but a small number have been mentioned.

But what is deemed particularly interesting, according to La
A^aiiire^ is the huge electric crane represented in the cut,

having a capacity of six tons. This is found in the machine

shop, and has a horizontal travel of So meters. It has an

arm offive meters radius, which moves on a horizontal circle,

so that its extreme sweep is 10 meters. Two motors con-

ELECTRICAL ENERGY IN THE ItENRION "WORKS AT NANCY,
FRANCE.—GENERAL VIEW OF THE ELECTRIC CRANE.

trol respectively the lifting and transmission movements.

The motor seen back of the center column has a mean
power of two kilowatts, turns at a rate of 600 revolutions, and

moves two intermediate gears not shown in the illustration.

The last wheel of the combination actuates a toothed wheel

mounted on a horizontal arm extending the length of the

crane. This arm carries two endless screws, which move
either forward or backward at a rate of 80 revolutions per

minute, and two guides are seen along which the crane

moves. The electrical energy is brought to the machine by

bare wires on insulators, and the contracts are sliding ones.

A second motor raises and lowers the hook tackle,

has a power of 3.3 kilowatts, and acts directly upon
gears and an endless screw upon a drum-wheel. The
speed of the arm carrying the weight is gradu-

ated by a rheostat and a reversing switch. The lifting

motor is regulated by a special rheostat on the column. The

motor, when the weight is to be let down, acts as a genera-

tor when too much speed is attained, and thus becomes a

break to check the descent. With no load, at iio volts,

the traveling motor absorbs at starting 20 amperes, and a

mean of 10 amperes for a carrying speed of 17 meters

per minute. Under similar conditions, the hfting motor

consumes 12 amperes in starting and afterward uses 3.5

amperes- The chain decends at the rate of 2. 16 meters per

minute. With a load of2,i90 kilogrammes the mean in-

tensity absorbed by the carrying motor is 10 amperes if the

arm is in the -same plane as the body of the crane, and iS

amperes if the arm is perpendicular to the body of the crane.

With the same load the lifting motor consumes 27 amperes

and moves the chain with a speed of r.6 meters per minute.

From the Coal Pile to the Meter.'

Bv James Milne.

We see so many curves these days showing the high effi-

ciency of this and the very high efficiency of that, and so on,

that we are apt to think there is little room for improve-
ment. My intention is therefore to trace from the coal pile

to the meter on the consumer's premises, and endeavor to

show by means of diagrams, calculated from different

sources, the condition of affairs in light and power plants

and to see if there is not something that could be improved
on.

Fig. I illustrates at a glance the following: First, the

amount of coal required to keep up the pressure at the

boilers without delivering any to the main steam pipe. It

will be seen that for 16 hours about 40 pounds arj con-
sumed and for eight hours it takes 100 pounds per hour;
second, the amount of coal required to keep the pressure
up when steam is turned on the main pipe, which is equal
to 210 pounds hourly; third, the amount of coal required

to keep the steam pressure up for running the average fric-

tion load in summer. In this load I have included the

power required to run the generators and charge the fields,

but not supplying any current to the external circuit. Be-
ginning at [I P. M. we find the average friction load takes

310 pounds per hour up to 8:15 a. m., after that it rises to

420 pounds and continues at this until noon. It then de-

creases until 12:30, and again rises, and at 1:15 it is 420
pounds, and remains at this until 11 p. m. Fourth, the
amount of coal used for the average friction loac in the

winter time. It will be observed that for the same load

there is a slight increase in the coal consumption owing to

increased radiation, condensation, etc.

We are now ready to supply current to the external cir-

cuit, and Fig. 2 illustrates the power as indicated at the
engine for 24 hours' run, summer and winter. The full red
line shows the one horsepower at the engine in the summer,
the dotted red line the one horse power in the winter, and
the full and dotted green lines the one horse power avail-

able at the service or when the wires enter the consumer's
premises. You will observe as the horse power incredses

the distance between the red and green lines also increases.

This is accounted for by the decrease in the efficiency of
the external circuit and also the increase of the friction

load, and you will readily understand that when the load is

at its lowest the distance between these lines will be a
minimum, and the only time they would coincide would be
when the plant is shutdown. The peak in the winter time is

always an interesting figure to those in the business and no
doubt deserves a word or two, for it is generally about
this time that a few words are said in the power house, but
whether they be good or bad I will leave that for your-
selves to conjecture. I thought of plotting this peak 50
per cent, higher, but the data I have was not very reliable,

so I concluded it was better to leave off at the point where
it might be misleading. According to our diagram it is

plotted for 1,200 horse power at the engines, and we find

by looking at the green line 700 horse power are being reg-

istered at the meters, which means by deducting the correct
amount for friction, losses in generators, etc , we find a

loss of 25 per cent, in the line, or in other words we get at

this time an efficiency of 75 per cent, between switchboard
and meters. It may seem to you, or some of you, at least,

that this is an enormous loss and steps should be taken to

reduce it. When everything is taken into account, I think
we will find it cheaper to put up with this loss than try to
overcome it. It (the loss) is only for, say, 60 days a year,
etc., for one hour per day, making a total of 60 hours per
annum. Now, if copper were put in to reduce it we know
that interest, depreciation, etc., runs on continually, and
would in some cases more than offset the amount spent for

the extra coal consumed during this loss. It would be an
easy matter to calculate the amount spent on coal to make
up this loss and see how much copper it would be equiva-
lent to, even taking the whole amount as interest on the

investment,

On Fig. I we showed the coal consumption per hour nec-
essary to keep up the steam pressure to run the engines and
generate current up to the switchboard. We now come to

F'S- 3' which shows the amount consumed when running
as indicated on Fig 2. The part in section shows the in-

crease for the winter load, and in this we have again an
interesting diagram which, when calculated out, shows very
clearly the effects of forcing boilers. By comparing the
run made between 10 a. m. and 12 noon, and that made
between 5 and 6 p. M. in the winter time, we find there

is an increase of 75 per cent, in the amount of coal burned
per horse power per hour, which certainly shows that forc-

ing boilers is far from being economical. Fig. 4 shows the
amount of coal consumed per square foot of grate surface.

Beginning at 11 p. m. we have 22 pounds. This continues
up to 7 a. m., when a change over' is made which reduces
the amount to nine pounds for a short time. It then grad-

ually increases until 10 a. m., when we get a fraction over

17 pounds. At 12 noon it diminishes to 15, and we again
find at 3 P. M. it is the same as from 10 to 12, viz., 17

I. Read before the Canadian Electrical association, Ottawa, Ont.,
September 17, 1895,

pounds. From 3 to 5 it averages 16 pounds, and at 6 it

has reached nine pounds. From 7 to 9 it increases from
nine to 15 pounds, and continues at 15 pounds for ij4
hours. The part in sections, as in the other diagrams,
shows the difference between the summer and winter loads.

The two peaks show the amount burned per foot of grate

surface on two different sets of boilers. On one it will be
seen that 43 pounds per foot are consumed and 32 pounds
on the other, and to my mind shows that they are going for

all they are worth.
In calculating the amount of coal consumed per foot of

heating surface I find at the most economical load .322
pound is burned, and the most uneconomical load, be-

tween 5 and 6 p. m. in the winter, it is as high as 9 pounds
per square foot. Let us now see what economy we are
getting from the boilers.

Summer: Total water evaporated for 24 hours = 201,600
pounds.

201,600
=8.07 pounds water evaporated from temperature

25,000
of feed or 210, which is equivalent to S.32 pounds from and
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FROM THE COAL PILE TO THE METER.

at 212- per pound coal. Allowing 10 per cent, ash, which
is not excessive and compares favorably with the average ot

the data I have received from different plants, we get 8.97
from temperatue of feed, or 9.24 pounds from and at 212°

per pound combustible.

Winter: Total water evaporated ver 24 hours -- 276,343
pounds

276,343
, — y_^ pounds from temperature of feed or 200"^,

36,000
which is equivalent to 7.9 from and at 212°, and allowing
the same percentage of ash we get S.34 pounds from 200°
and 8. 78 pounds from and at 212'-^ per pound combustible.

In the summer time, we have stated, that an evaporation
of S.32 pounds per pound of coal is obtained, and taking
the coal at 12,875 ^- T- U.,we get a theoretical evapora-
tion of 13.32 pounds water per pound of coal from and at
212*^. This agrees fairly well with any of the tables giving
the thermal units of heat of the grade of coal burned.

Theoreticai evaporation = 13.32 pounds; actual evapora-
tion r= S.32. Efficiency therefore is = 62.47 P^r cent., or
say 62.50.

We are all more or less acquainted with the first law in

thermodynamics, which may be stated thus: Heat and
mechanical energy are mutually convertible, a unit of heat
corresponding to a certain fixed amount of work called the
mechanical equivalent of heat. We can calculate the me-
chanical equivalent of the coal pile thus:

12,875 X 772 X 25,000
' — = 5229 hoise power.

24 X 60 X 3'30o

.-. 5229 X -6247 = 3262.5 horse power available at the

stop valves of the boilers, which, if all were utilized, would
give us 3. 1 horse power per pound of coal per hour, or a
little over .31 pound coal per horse power per hour, a re-

sult which, with the greatest refinement in engineering, has
not yet been attained in practice, and I think I am safe in
saying, never will.

We will now calculate the efficiency of the steam:
Average steam pressure, 125 pounds absolute.
Average exhaust pressure, 20 pounds "

Water per horse power per hour, 2S pounds.
Temperature of feed, 210° Fah. (Summer.)
Temperature of water before entering heater, 40°.

125 pounds abs. = 1187 units. Feed water raised from
40° to 210'^ = 170'-^ by heater.

.'. 11S7 — 170 = 1017 thermal units of heat expected per
pound of steam.

1017 X 28
Thermal units per i li. p. per minute = = 474,

42.75 60
.•- = .og or 9 per cent, efficiency.

474
Taking the temperature of the feed at 210 and that of

the steam at 344°, w.e get

344 — 210— = .16S, or an efficiency of 16.8 per cent.

S05
if same were a perfect engine working between the limits of
the temperature 344'=' and 210°. Therefore the relative
efficiency between the perfect engine and the above is

.09
= 53 percent.

.16S
By the above reasoning we get an efficiency of 9 per cent.

of the total power available at stop valves of boilers;

3266.5 X .09 =293.98 h. p.
our actual h. p. is 230 or 78.23 per cent, of 293.98

.. .9 X -7S23 = .070407, or a fraction over 7 per cent.
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represents the efficiency of engine to boiler, and calculating

10 coal pile, we get an efficiency of .625 X .09 X-7S23 =
.625 X .070407 =.044. or a net efficiency of 4.4 per cent.

We also find from actual resiilts that a mechanical effi-

ciency of 82. 3 per cent, is obtained from the engines; that is

to say, i'. takes 17.7 percent, to overcome friction and run

generators op to speed.

Therefore the power available for running the generators

is

230 X .823 — 189.29 h. p.

Efficiency of generators not less than 92 per cent.

.. 1S9.29 X .92 = 174- 14 h. p. available for sending out

to the line, and from boiler to swftchboard we have

.09 X .7S23X.S23X.92= .o533

174.14
or briefly, — -0533, or s'- per cent, efficiency,

3266
and going back to coal pile we get .0533X. 1247=.0333 or

3>3 per cent, efficiency.

We have got one more item to take into consideration to

complete our calculations, and that is the efficiency of the

WESTERN ELECTRICIAN.

to 26 inches is readily obtained, in fact, guavanteed by the
builders.
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FROM THE COAL PILE TO THE METER.

external circuit, which is in the summer time 85 per cent.

Therefore the total horse power available at the meter on
the premises of the consumer is I74.I4X-S5== 147 horse
power fully, or more accurately 3266X.09X-7823X-823X
.92X.85 =148 horse power.

The net efficiency from boiler to meter is

14S
—— =.0453 or 4.53 per cent.

3266
and from coal pile to meter we get .0453X.6247=.02S3 or

2.83 per cent.

From the above we get the following results;

Power for running generators loo
Power available at switchboard 92
Power available at meter 78.20

Efficiency of the electrical apparatus, including outside
circuits 78 I per cent.

Engine
, loo

Available for generating current 83.3
Available at switchboard 75-72
Available at meter 64. 35

The commercial efficiency from engine to meter is 64.35
per,cent.

Boiler equivalent 100
Indicated horse power ai engines 7.04
Available for generating current 5.79
Available for switchboard 5.33
Available at meters 4. 53

The efficiency therefore from the boilers to the meter
is 4.53 per cent.

Coal pile equivalent loo
Available at stop valves of boiler 62.47
Indicated horse power at engine 4.4
Available for generating current 3.62
Available at switchboard 3.33
Available at meter 2. 83

The above extended results appl]', as has already been
stated, to the summer load, but as the results from the
winter load are practically the same, I need not take up
your time going over them.

We see, therefore, that the electrical end shows up ex-

ceedingly well. For every 100 horse power at the engine,

82.3 are utilized for generating current, and 75.77 of these
are sent out to the line, which, although it could be im-
proved on, leaves very little to be gained by any new inven-

tion or alteration that may hereafter be made.
Regarding the steam end, there can be no doubt that con-

siderable attention has been paid to it, and it is still receiv-

ing more. Yet it does not alter the fact that it is here
where we get the worst showing. When some of the

great scientists arrive at the method of abstracting elec-

tricity direct from the coal pit or even the boiler without
the intervention of the steam engine, better results may be
obtained.

I see in some of the engineering papers that evaporation
condensers are coming into use and are being applied to

plants that have heretofore been running non-condensing.
This is a step in the right direction, and as no more water
is used than that required for steam purposes, parties at

present having to pay for their water might find this a pro-
fitable investment, inasmuch as a vacuum of from 22 inches

Fires of Electrical Origin.'

By William H. Merrill, Jr.

During the last two years the electrical inspectors of the
United Slates have co-operated in compiling accounts of the
circumstances leading up to all electrical fires and burnouts
which have come under their observation. These accounts
have been condensed and issued in the form of quarterly re-

ports so that all of the inspectors could receive the benefit

of knowing what causes were producing electrical fires out-
side of their own territories. We have thus far on record
accounts of nearly 1,000 such electrical fires. These do not,

of course, represent the total electrical fire waste, because
there are only about 40 electrical inspection departments
in the country, and because so many fires destroy all evi-

dences of their origin. Incomplete as they are ihey never-

theless have the advantage of being wholly accurate, and of

covering portions of the country having different climatic

conditions and where somewhat different practices are pre-

valent in the manner of installing electrical systems. The
aim in obtaining these accounts has been to secure an ap-
proximate comparison of the fires due to different electrical

causes and not to receive accurate accounts of losses. The
detailed accounts given of fires in which no loss resulted

have proven of greater instructive interest than the ones in

which losses were paid, because the exact cause and con-

ditions could be more accurately determined. Fires result-

ing in large losses generally destroy evidences of the cause

and but few large fires are included in the reports. Thus,
for the first year during which the reports were collected

the total loss reported amounted to only $1,415,610.25.
This, of course, gives no idea of the annual electrical fire

waste and can only serve as a known fraction upon which
to base an- estimate of the total.

It is not, however, to the loss account but rather to the

exact and specific causes of these fires that inquiry should

be made, for it is there that the remedy can be found.

A comparison of causes among 815 electrical fires pub-
lished in the first eight reports shows thai: 1 13, or over one-

seventh of these losses, were caused by the crossing of
telephone, telegraph and similar wires with trolley or elec-

tric light wires. Heavy current flows established by such
accidents through telephones, telegraph instruments and
switchboards always result in damage to these devices, and
oftentimes in their destruction, and the communication of

fire from them to surrounding combustible material. The
total loss due to these 113 fires was $324,957.50, which is

a pretty large sum to charge to accidents which must be con-

sidered preventable. Assuming, then, that a large per-

centage of electrical fires are caused in this manner, let us

look for the remedy.
Removing conducting wires from exposure to the ele-

ments is the only absolutely certain way of overcoming all

of the danger threatened by aerial wires, as it is the only

cure which strikes at the root of the evil. By this means
the chances of contact between wires of different systems is

reduced to a minimum, and the hazard from lightning en-

tirely eliminated. The cry, "bury the wires," has been suc-

cessfully raised in many of the larger cities of the country,

and laws and ordinances have been enacted requiring elec-
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FROM THE COAL PILE TO THE METER.

trie conductors of all or of certain classes to be placed un-
derground.

It would seem that the experiences of the larger cities in

this matter would serve as useful examples to the smaller

ones where electric equipments are growing at all extensive.

Almost without exception the movement to place wires

underground has come alter the pules and roof structures of

a city have grown to such numbers as to mar the appear-

ance of the streets. Then after a great amount of money
has been spent in overhead construction the electric com-
panies have been called upon to tear it all down and go to

the additional expense of installing underground work. It

will be seen that the entire original outlay c^uld have been
saved by using underground systems of distribution origi-

nally. The way in which history is repeating itself in differ-

ent parts of the country in this matter ought to serve as a

useful lesson to all managers of electrical enterprises

163

whose business depends upon aerial wires, and the manner
in which losses from this cause are accumulating ought to
serve as a sufficient reason for every under^vriter to miss no
opportunity to oppose outside overhead electrical construc-
tion work, or to call attention to the advantages to be
gained from a fire, life or esthetic standpoint by running
electric wires underground. No great technical knowledge
is needed to enable one to advance convincing arguments
on the disadvantage of aerial i-vires, and it will often be
found that comparatively little influence is necessary to
start such a movement along the road to success. Many
of the cities of the West offer fruitful fields for work of this

kind, and a little of the time of every field-man could be
profitably spent in agitating the subject when opportunities
present themselves. In country districts, where the cost of
underground electrical construction would be proh bitive,

care can be exercised in providing guard wires and in in-

stalling protective devices where wires enter buildings, but
these are, perhaps, matters to be treated by the electrical

companies and the district inspector rather .than the field-

man.
It is unfortunate that trolley companies have installed

their roads in so many places without any regard to the

V ^y ^r

L - V

^

\

',,
^-T-- CHAET'M'^

.

°
'

:T tuVC ' ^tn ^ .

i^ 5--^^-^3 i'\\
I 2Z ^^ ^^ -i-i:
'..vZ % -, 3S
SY 4W :.
.1 ~ -I

\
' ^ '

^ E, V- rj. « J. .r. =. r-' - - . :^ w- -^ .^ -^ .. ^^JjJ
".

. ^^ .?!

K' *^ '
>

I. Read before the Fire Underv
est, Chicago, September 25, 1895,

Titers Association of the North-

FROM THE COAL PILE TO THE METER.

telephone or telegraph wires running above them, and that

telephone companies have been so backward in designing
and installing efficient devices to place in their circuits for

the protection of their instruments. Like in a great many
other admirable artd perhaps necessary things, the item of
expense has held back improvements of this kind, though
the outlook for obtaining respect for other people's rights

in this particular from ihese corporations becomes more
hopeful as accidents to life and losses by fire, due to this

negligence on their part, become more numerous andappar-
ent. Such occurrences as those referred to in the following
reports, for instance, tend occasionally to direct attention

to the subject:

Fire No. 712: Cross between telephone and trolley wire.

Pole on the trolley car raised the trolley wire so that it

came in contact with a telephone cable stretched above it.

Forty-two of the 75 telephones connected to the exchange
were burned out and the switchboard ruined.

Fire No. 479: "We had a severe storm here on the 26th
which played havoc with overhead wires on the streets. A
large number of the telephone company's new distributing

poles, 90 feet in height and iS inches in diameter, were
broken and fell, letting down wires in all directions. To-
gether with this, nearly all overhead wires were disabled

and crossed with electric light and trolley wires. The trol-

ley railways were interrupted for several hours; ten horses
were killed on the streets;, hundreds of telephone, telegraph,

and fire-alarm signal boxes were burned out. Singular to

say, only two fire losses were reported. The origin of one
of the fires was plain to be observed, and is suggestive. A
high tension current was conducted over a burglar alarm
wire into a building, and at the point where the wire
was grounded on the gas pipe the current pierced a hole in

the pipe and ignited the escaping gas, which set fire to the
surrounding woodwork. Damage about $50."
Next in importance to aerial wires comes wooden base

devices, that is, electrical switches, cutouts, and uninsulated

current carrying strips, bars and connections of all kinds

which are mounted directly on woodwork instead of on por-

celain, slate, marble, or some such non-combustible ma-
terial.

Wood used for bases for such devices is responsible for

07, or one-twelfth of the S15, fires given in the first eight re-

ports, and for a total loss of $116,027. Under this heading
is not included wooden cleats or similar supports which
come in contact with the insulated covering of a wire. By
wooden base devices are meant only such as have bare cur-

rent carrying parts mounted directly on wookwork.
Burnouts from this cause are very numerous and I know

the reports show but a very small fraction of the total

troubles from this cause, as hundreds of them result without

loss. Exactly why it was ever supposed wood was a proper
material for mounting electrical contact devices on I cannot

explain. Fortunately to-day the manufactures have nearly

all learned a lesson, but unfortunately for the insurance in-

terests they sold a great amount of material before finding

it out, and they didn't give a 10 year guarantee with any
of it,

Onaccount of this mistake of the electrical manufacturer

the insurance field-man must remember that where risks

are equipped with wooden base cutouts, switches, hanger

boards for arc lamps, rosettes and similar appliances, that

a fire will result just as soon as a loose connection is estab-

lished to generate heat enough to ignite the wood. And so

the record runs through specific causes such as sparks from

arc lamps, heating effects of incandescent lamps, and over-

heating of wooden encased resistance devices, and through
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general causes due to defective systems such as the opera-

tion of lamps and motors, by current supplied from trolley

wires and the many troubles which lead up to break-downs

in transformers and result in conveying pressures of 1,000

volts onto interior wiring systems designed lor 50 or 100

volts. The total cost of these happenings to the msurance

companies maybe $3,000,000, or may be $5,060,000 an-

nually. We have proved that it is over $1,500,000, and we

know that whatever the total may be it is altogether too

large, and that greater effort should be made to prevent it

bylhe electrical manufacturers, the lighting companies, ar-

chitects, municipal authorities, the public generally and the

insurance companies.

We have recently lound an easy and effectual way 01 en-

forcing complaints against the manufacturer by the forma-
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tos, and I am certain that if they all would attempt it a

great amount of benefit must ensue.

FIG. I. NOVELTIES IN ARC LAMPS.—BARDON LAMP; CON-
STANT INTKNSIIY. '

tion of the Electrical Burenu of the National Board, under
whose direction defect-s discovered in any electrical device

are portra\ed in pictures and words and the reports dis-

tributed to the various insurance associations and companies
of the country, and other people interested. This always
leads to improvement in the manufactured article. The
lighting companies always will be troublesome, because
there are so many of them so widely distributed, because
they all wish to sell current, and becau^^e th>y find it easier

to obtain cusromers if the cost of insia laiion is cheap.

There are a few exceptions to this rule among companies
supplying current who do not do construcritm work, but
many of them, like the majority of the electrical contractors

of the country, do not consider good practices or ihe safe-

guards necessary to prevent fire other than as decided hin-

drances to what they are pleased to consider their legiti-

mate business.

The architects from necessity are becoming more or

less informed on electrical matters and some of them have
the gi 'od sense to employ specialists in this field. Slowly but
suiely municipal and state authorities are seeing the neces-

sity of exercising supervision over electrical installations and
the .

number of municipal electrical departments increases

every year. The people generally, or such of them as se-

cure a common education, \vill eventually, of course, take
this mattt-r into their own hands and of their own knowl-
edge prevent the frauds perpetrated by electrical contractors

and the installation of a good deal of unsafe wiring.

Electricity is becoming so common to our everyday life

that the schools must teach its laws, and therein lies the true

solution of the problem. I am afraid there will never be
much to hope for from people like our friend whose ex-

perience is recounted in the report on fire No. 701. Upon
retiring to his room in a hotel he attempted, through lack of

familiarity with the apparatus, to blow out an incandescent,

electric light. Failing in this he wrapped a towel around'
the lamp and went to bed. Some time in the night the heat

from the lamp ignited the towel and the gentleman was
taken from the room by the firemen in an unconscious con-
dition, having been partially suffocated by the smoke.
To ihose who live in cities, however, electricity is becom-

ing daily more common and two or three generations hence
we may hope to see the occupants of some of our mercantile

buildings intelligently doing their own wiring.

The insurance companies have done a great deal toward
informing the public on electrical matters, and it is certain

that ihey can economically do more with beneficial results.

A little knowledge is not always a dangerous thing, and
each one of you could perhaps pick up something in this

line which it would be well to tell your neighbor, especially

if he is insured in your company and is using electricity.

If everyone could only know and appreciate the facts that

wires ought to be underground, that wooden base electrical

devices are poor things to have around the house, that arc

lamps give off sparks, that incande-^cent lamps get hot,

that wires should be kept free from grounded pipes, and
the other useful Utile lessons that these electrical fires teach
us, how much better your loss accounts would appear.

The insurance men throughout the great Northwest are

certainly competent to learn and repeat some of these mot-

Novelties in Arc Lamps.
There are seasons when there is a tide of invention which

everywhere seems to set in a given direction. Whether it

is in the wind or the temperature, the barometer or the

hygrometer, we know not; we only see the results. The

incandescent lamp was in the ascendant not long since, and

from everywhere, Europe included, there came a glow lamp,

in each case better, always longer lived, most surely—every-

thing considered— cheaper. Some one bethought him that

a reducer on an incandescent lamp would be a good thing,

and almost instantly the electrical papers were so full of

them that one could almost feel their weight in the unopened

wrapper.

The constant potential arc lamp fad was an epidemic, and,

though somewhat discouraged in many cases, it is still a

Tim Corbett, dancing about the ring. Among the latest of

these which have a certain amount of originality are those

of L. Bardon, a sample of which is showm in Fig. i.

The inventor calls this a special constant intensity type.

It consists of a solenoid 5 placed in the axis of the lamp,

which comprises the spool proper, two cylindrical cores and

the winding. The spool is farmed of a copper tube, at the

two extremities of which are two cheek pieces of iron, united

by iron armatures which serve the purpose of closing the

magnetic field.

The two cores .^Vand N' in the interior of the bobbin are

differently attached. The upper one, /V, is fixed solidly,

while .A''' is movable and has a prolongation extending up-

ward through -A^.

The core N' has its lower extremity terminated by a

square portion which slides in a socket, the latter pierced by

10 holes around its periphery, the use of which will be seen

by andby. The upper portion has a prolongation running

upward through the fixed core iV, and, taking hold of the

lever, which in its ascent acts as a break to check the move-

ment of the wheel V by pressing against it. This prolonga-

tion has a thread on its upper extremity.

The winding of the spool, as shown, is differential, the

two wires, coarse and fine, being wound reversed to each

FIG. 2. NOVELTIES IN ARC LAMPS.—BARDON LAMP; COM-
PLETE CONSTANT INTENSITY.

Other, the fine wire being connected in derivation. A cord

of silk passes over three pulleys, connected with the wheel,

or rather over two and under one, this last being fixed on

the shaft of the wheel. This cord also passes under two

other pulleys—not fixed—in different directions, and termi-

nates at the extremes of the lever mn^ the fulcrum of which

is at 0. The attachment of the core N' is at the center of

this lever, and, of course, as it rises or falls motion will be

communicated to the cord, permitting ot the rising or drop-

ping of the carbons, or, in other words, the regulation of the

feed. Fig- 2 shows the lamp entire.

Mr. Bardon is possessed of a spirit of unrest, and it is

October 5, 1895

impossible, apparently, for him to do something once for all

in the best possible manner. Fig. 3 shows a second com-

bination of pulley and axle movement for accomplishing the

same regulation, and Fig. 4 shows this lamp stripped of its

case.

The action of these regulators when lamps are hung

singly is simple in the extreme. The weight of the upper

carbon bears it down and closes the arc gap. Current be-

ing turned on, the lower core is suddenly drawn upward, the

lever strikes the wheel and temporarily holds it. The* car-

bons are separated, the arc is formed. Gradual burning

away of the carbons increases the resistance by widening

the gap, the intensity of the current decreases, There is

FIG. 3. NOVELTIES IN AKC LAMPS.—BARDON LAMP;-
SECOND TYPE CONSTANT INTENSITY.

consequei tly le-s magnetic pull on the core N' , there is

less and less pressu-e on the brake until the weight of the

upper carbon closes the gap and restores the equilibrium.

When two lamps are mounted in series the most sensitive

lamp regulates first. During this time the arc of the sec-

ond lamp will tend to grow larger and larger, and but for

the counter action of the small wire of the solenoid would

possibly become excessive.

The adjustment of the lamp is accomp'ished by means of

a thread nn the rod from JV'. This permits of lengthening

or shortening the core, by turning the latter, and when the

adjustment is complete a pin is thrust through one of the

10 holes previously mentioned, in the periphery of the socket.

Mr. Bardon's inventions are versatile. They are as ap-

plicable to the constant potential as to the constant current

model.

Figs. 5 and 6 illustrate one ot the former, which shows

but trifling changes from the lamp just described. The
winding is different, being of fine wire in derivation around

the lamp, and the action of the brake upon V, in this

case is constant. A compensation spring, R^ is placed be-

tween the two levers A K Cand O F G, which only acts at

the moment of lighting to separate the carbons. In repose,

the lever O F G holds V by its own gravity at F. On the

other hand, the lever mn^ to the extremities of which the

carbon holders are attached, has its equilibrium destroyed

by the weight of the lower carbon, which tends to descend

when the upper carbon rises, which, of course, tends to

form the arc gap, tlie wheel being held fast.

Now, current being turned on it passes through the sole-

noid. The movable core A'"', aided in its first action by the

spring R, oscillates the lever mn, of which the extremity «

soon reaches the stop G and raises the brake lever F G.

The brake having relieved the wheel, the carbons come in

contact, the arc is formed, the current passing the gap in

accordance with Ohm's law. The resistance of the coil

being such that only a minimum current flows through it

releases the core A"', which descends, carrying the lever ?nn

with it. The brake lever F G holds the wheel in place,

and the extremity ^i of the lever mn does the adjusting of

the arc by descending.

The carbons burn apart, the arc resistance increases, and

the voltage in the shunt rises, creating an increasing mag-

netic pull on the core N' , and gradually the« end of the

lever mn rises until it reaches the stop G, This action and

counteraction is said to be so gradual as to bring the feed

movement quite near perfection. The illustrations are from

V Electricien.
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Are we Laying too Many Miles of Track
to Reach a Few People^ ?

By \V. W. Cole.

It is an established fact that as the mountain would not
go to Mohammed, he had to go to the mountain. The
fact is just as self-evident in the location of track, that if

yon stop one block from where the dividing line comes,
between the settled district ajid the open field, the people
will walk that one bl-ck to the c-ar>; and [he maintenance
and operation of 1,500 feet of track for one year on a 15
minute headway, at 9 cenis pc-r car mile, means ihe'interest

at T per cent, on $26,864 or $3-6S per day. It can be
readilv seen that with many lines extended ]a-^t beyond the

line of population, the road has exiendrd just beyond
the line of d vidend. It is conceded by all that, when a

new line is constructed, we have to educate the people to

ride, as they have become accustomed to depend on the

horse or bicycle, or to walk. Now, if we extend our lines

beyond the population, we immt-diaiely become a professor

of education, as we must not only educate the existing pop-
ulation to ride, but must educate the people 10 build on the

open territory and educate people to move into the houses
bailt. If we keep within the lines of exi-ting population,

we have the advantage of a general located on an emi-
nence—we can wait and see which way the population army
moves, and then we make no mistake in our extension.

In other words, the railroad is practically the army sutler,

and there is uo instance where the sutler led the armv.
There is no denying that a railroad extended into open

territory will increase the value of real estate, and eventu-

ally build it up; but, in the meantime, we are wearing out

rolling stock and track for the owners of real estate, and
should receive a bonus sufficient to carry the road until the

open territory is sufficiently populated to support a road.

It is the general experience that by the time the fields be-

come populated, the rolling stock must be replaced, and
the track repaired, or we practically build a new road to

suit the new condition, and outside of the benefit to the

real estate owners, we only get our returns when the new
road is built for the actual needs of the existing population.

A road built in an unpopulated district has to contend

with more dust and mud upon its rails, which means wear

and tear, and without sewers there are bound to be places

in the track where it will be covered with water, which is

deleterious to motors, track and car bodies.

We will cite as an illustration a ciiy of 40,000 inhabit-

ants, which has 20 miles of track; five of the city lines

extend 2,112 feet beyond the settled territory, or two miles

of track, with but little traffic. Taking an average of 10

cities of 40,000 population, the riding per capita is 46 times

per year. This would give in gross receipts $92,000; oper-

ating expenses 70 per cent, of gross receipts, or $64,000,

and $27,600 net receipts. The average road is bonded at

FIG. 4. NOVELTIES IN AKC LAMPS.— PARDON LAMP;
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the rate of $30,000 per mile, or $600,000 for 20 miles

of track. The interest at 5 per cent, would be $30,000.

This would show a deficit of $2,400 on interest.

Now, in this city of 40,000 inhabitants, we have two
miles of track operated and bonded that for the present we
get no returns from, as it was built to promote the building

of the city at different points, and like the man who has

lived a good life on earth, we are looking forward to a

future reward; but the man is invariably dead when he re-

ceives it, and the results in street railroading show ihat

they are waiting for the sound of the horn in the hands of

the receiver.

In this city of 40,000, if but iS miles had been built and

I, Read before the Street Railway association of New York
State, Albany, September 17, IC95.

WESTERN ELECTRICIAN.

bonded for $540,000, with an annual interest of $27,000,
wec'uld have shown at lea-t $600 surplus, and with the
modem methods of increasing trafhc, this surplus could un-
doubtedly be increased to pay the stockholders a fair rate of
interest if iS miles were built in>tead of the 20.

If for obvious reasons it becomes necessary to extend the
track beyond the populated limiis, care should be taken to
focus the promoting energy upon one line, and to extend
no nther Unes u-itil the one so extended has been so popu-
lated that that line shall be seif-huppiirting, as with i he ex-
tension of several lines in different parts of the ci-y. the
various interests become separated and each line so extended
only receives a very widely scittered population, that
must take years to promoie mro a paying terriiorv.

Precaution must be obser-ved in running out suburban

FIG. 5. NOVELTIES IN ARC LAMPS.—BARDON
CONSTANT POTENTIAL.

lines for park and pleasure resorts, as we can only count on
three months of pleasure travel, and a line built for pleasure

travel only is apt to prove a problem with an unknown
quantity. On the other hand, all parks and pleasure resorts

introduced along existing lines, even though built at a con-

siderable expense, if properly managed, will prove a booster

to the net receipts of the lines favored.

In locating pleasure resorts, if possible, they should be
placed on lines connecting two towns, as then you promote
traffic in both directions, and are not to a large extent pay-
ing for an empty mileage in one direction; and you are
also promoting traffic to the thinly populated section of your
road. To cimch my argument, I will quote from an edi-

torial in the Street Railway Journal: "The total street

railway mileage of the United Slates is approximately 6
per cent, of the steam railroad mileage. About 6 per

cent, only of this mileage is at present in the hands of re-

ceivers, as against about 25 per cent, of the steam railroad

mileage. The gross earnings of all American street rail-

way properties are probably slightly less than 15 per cent,

of the combined freight and passenger earnings, but are

nearly 50 per cent, of the passenger earnings alone of the

steam railroad properties, while the net income applicable

to dividends on capital stock is hardly less than 35 per

cent, of the steam railway income. These results are sur-

prising indeed. That 14,000 miles of street railway track

should be able to earn half as much gross on passenger

traffic, and one-third as much net (for dividends) on com-
bined passenger and freight traffic, as is earned on 234,000
miles of steam railroad track; this is certainty a remarkable

showing, and one which points to a very reasonable cause

for a capitalization per mile of track larger for the street

railway than for the steam railway properties."

When we have carefully considered the subject of this

paper, " Are We Laying Too Many Miles of Track to

Reach a Few People?" the results of a comparison between

the steam and street railroad? are not so surprising, as there

is no doubt if the cities could all be moved within a few
miles of one another along the lines of the steam railroads,

tliat their passenger receipts would show an immense in-

crease and a corresponding decrease in operating expense.

Even though the steam road charges 3 cents a mile, and

the street railway often gets less than l cent a mile, we find

that the receivers' hands and pockets are being filled by the

steam roads, because even at 3 cents per mile enough pas-

sengers must be carried to support a lengthy mileage

through the unpopulated country.

American Street Railway Association.

The usual preliminaries have been arranged for the four-

teenth meeting of the American Street Railway association,

which will be held at the W ndsor hotel, Montreal, Ont.,

on October 15th. According to the circular sent out there

will be considerable variety in the proceedings, and those

who desire to discuss practical questions and examine the

latest devices or the most improved machineiy can have

their wants satisfied as well as those who will make a sort

of holiday of the occasion. Papers and discussions on the
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following-named topics are announced in the preliminary

programme:

Transfers.
Municipal ordinances.
Labor question. Wages paid to employes.
Exp-rience of roads in furnishing free music and other

entertainmenis to the public.

Physical operation of roads.

The executive committee has secured Victoria rink for

the exhibition of sup tlies of every nature used in the street

railway basiness. The building has been engaged for two
entire weeks, beginning October 9th and ending October
22d, thereby giving ample time f )r the setting up and re-

moval of the largest exhibirs. The hill f)r the meeting is

adjacent to theexhibition building, and delegates will there-

fore be enabled toexamime the exhibits to the be>t advant-

age and with the least possible loss of time. The expjsi-

tion will b:: in charge of Stonewall Jackson, 27 St. Sacrament
street, Montreal.

The committee having charge of the arrangements for

the tran-^jiortation announces that a special train will leave

the Grand Central Station, Forty-second street, New York,
Monday, October 14th, at 6 P. m., arriving in Montreal
Tuesday morning, October I5ifa, in time for breakfat. A
dining car will be attached to the train leaving New York.
Passengers from all points West can connect with the

special at Utica, Monday night.

The traffic associations have authorized the sale of tickets

at reduced rates, namely, a fare and one-third for the round
trip. This concession applies to all attending the meeting,

delegates, supply dealers and accompanying friends. The
traffic associations that have extended this courtesy are the

Trunk Line association, the Canadian Pacific company, the

Central Traffic association and the Boston Passenger asso-

ciation.

Those desiring to take advantage of the reduction in rail-

road fare should examine the conditions imposed, as a strict

compliance will be required. The secretary will, of course,

furnish information on this subject to any person desiring

to attend, whether a member of the association or merely

an interested visitor.

The banquet of the association will be held on Thurs-

day evening, October 17th, when the serious business of

the convention shall have been concluded, and everybody
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will be ready to join the festivities. These annual ban-

quets have grown to be very enjoyable affairs, and this year,

it is promised, it will be made the social feature of the meet-

ing. The officers of the organizition are anxious to extend

the influence of the association, and they are exening every

effort to secure the attendance of men not yet admitted who

are desirous of learning more about the aims and ii fluence

of the socieiy. The meeting is considered an assured suc-

An eastern companv is endeavoring to secure a franchise

tn construct an electric railu ay line in Parkersburg,

W. Va.
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be obliged to adopt electricity for suburban service at least,

in order to compete with the rapidly extending trolley lines.

lie generally and the electrical fraternity and insurance com •

panies particularly would be greatly benefited.
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There is nothing particularly novel in Dr. Emery's paper

on the "Cost of Steam Power." He treats the subject in

a thoroughly practical manner and considers it as a purely

mathematical problem. Those who have a fondness for

figures will find this article to their liking. Moreover, the

data presented will prove valuable to all engaged in enter-

prises requiring large consumption of steam power. It

would be well, too, for those who lend a willing ear to every

claim that is made for cheap water power to give this article

serious attention. It is worthy of their consideration.

When steam railway men lake the trouble to decry trol-

ley roads it is safe to assume that the latter are making in-

roads into the earnings of the former. For this reason too

much weight should not be given to the clamorous opposi-

tion which many big railroad companies have started during

the last year. It would be much more sensible for these

corporations to take advantage of the innovation and wher-

ever possible utilize electricity upon their lines. This could

be done in many places where there is heavy suburban traf-

fic, and there is no doubt that unless the steam roads do

something of this kind they will find that their suburban

traffic will pass from their control. There is no doubt that

they could with their present track equipment in many
places give far superior service by a(10ptmg an electric sys-

tem than could a newly formed company without experience

and without a plant. In the case of ihe Nantasket road

referred to in another place this week, the steam railroad

company has found that the electric road is well adapted to

suburban service and it has accordingly worked out a com-

prehensive plan for the equipment of several lines. Other

companies are engaged in similar work. In Chicago the

matter has been under consideration for two years and there

is po doubt but that the big steam railroad companies will

Just now street railway matters are occup)'ing more at-

tention than any other department of electrical activity.

This is the season when the principal state association

meetings are held, and the event of the year, the convention

of American Street Railway association, is now at hand.

The preliminary arrangements have been completed and

the programme gives promise of an interesting meeting.

The policy of the organization in going to Canada this year

is commended by all who are desirous of extending the ap-

plication of the electric motor to Canadian street railways.

In the report of the proceedings of the Canadian Electrical

association, published in last week's issue of ihe Western'

Electrician, attention was directed to the activity already

displayed in this field and the necessity of safeguarding the

interests of legitimate projectors and investors in these en-

terprises. The Montreal meeting will consider the subject

of "jSIunicipal Ordinances," and under this head, no doubt,

members may express their views on this subject. Ey [he

way, what do the members of the association think of the

Toronto street railway, the terms of the ordinance which

the city fathers passed when the company's old franchise ex-

pired, and the statements freely and frequently made in this

country that similar conditions should be imposed here?

Underwriters are devoting more and more attention to

the subject of electrical fire risks, and it is encouraging to

notice that they are giving more intelligent consideration

each year to this examination. Under the guidance of the

experts representing the several sections of the country, the

National Board of Fire Underwriters has taken up the sub-

ject on a thoroughly systematic plan, and has thus far

conducted the work in a scientific manner. It is a matter

of especial interest that the returns have all been tabulated,

and that a complete record of the fires known to have been

caused by electricity has been made, together with the

amount of damage done and the conditions attending each

fire. With such a record at hand construction companies

can profit by this experience, and all wlio are interested can

learn the defects in apparatus or methods of construction

and operation that should be guarded against. In Mr.

Merrill's paper, printed in another column, the statement

is made that "a comparison of causes among S15 electrical

fires published in the first eight reports shows that 113, or

over one-seventh of these losses, were caused by the cross-

ing of telephone, telegraph and similar wires with trolley or

electric light wires. Heavy current flows, established by

such accidents, through telephones, telegraph instruments,

and switchboards always result in damage to these devices,

and oftentimes in their destruction, and the communication

of fire from them to surrounding combustible material."

The writer advocates removing conducting wires from ex-

posure to the elements as the only absolutely certain way of

overcoming all of the danger threatened by aerial wires, as

it is the only cure which strikes at the root of the evil. By
this means the chance of contact between wires of different

systems is reduced to a minimum, and the hazard from

lightning is entirely eliminated. Attention is called to the

fact that the cry "bury the wires" has been successfuly

raised in many of the larger cities of the country, and laws

and ordinances have been enacted requiring electric conduc-

tors of all or of certain classes to be placed underground.

The fault is not entirely with any particular class of con-

struction, for, as Mr. Merrill points out, it is unfortunate

that trolley companies have installed their roads in so many

places without any regard to the telephone or telegraph

wires running above them, and that telephone companies

have been so backward in designing and installing efficient

devices to place in their circuits for the protection of their in-

struments. The returns already referred to show that next in

importance to aerial wires come wooden base devices, that

is, electrical switches, cutouts, and uninsulated current car-

rying strips, bars and coimections of all kinds which are

mounted directly on woodwork instead of on porcelain,

slate, marble, or some such non-combustible material.

Furthermore it is well known that many burnouts from this

cause are never reported. The most practical and effective

means yet discovered for securing immediate attention and

correction where faults in apparatus and construction are

found is to have these defects portrayed in pictures and

words and the reports distributed to the various insurance

associations and companies of the country, and other people

interested. This always leads to improvement in the manu-

factured article. If everyone cou'd only know and appre-

ciate the facts that wires ought to be underground, that

wooden base electrical devices are poor things to have

around the house, that arc lamps give off sparks, that in-

candescent lamps get hot, that wires should be kept free

from grounded pipes, and the other useful little lessons that

these electrical fires teach us, Mr. Merrill think?, the pub-

What Mr. Cole says in his paper on the practice of

going after street rail^vay patronage wUl interest street

railway managers, but it will not be in accordance with, the

experience of many of the most successful projectors of

street railway enterprises. There is no doubt that the

ideal method is that described by Mr. Cole, but it is equally

true that one would have to wait a long time before findmg

the conditions existing. People, nowadays, do not build

up towns, extend the residential portions and then invite

the street railway company to place tracks and operate cars

in such a district. The first question that is asked by a

person seeking a home in a new quarter of a large town is:

"What transportation facilities are offered ?" A perusal

of the real estate columns of any daily newspaper will con-

vince the reader that this is a most important consideration.

The larger the city the more noticeable will this feature be.

But, in a city of 40,000 inhabitants, such as that cited by

Mr. Cole as an illustration, it may be contended that these

demands will not be as pressing as in large cities. That is

very true, as is also the statement that if there were no

street cars at all we would all be able to exist very nicely.

There is no reason why street railway men should not create

a demand for improved street railway facilities and educate

the people to ride frequently, even though they only desire

to go a short distance. Others stimulate trade, and mer-

chants are constantly devising means of securing new
patrons and keeping their old customers satisfied. Then
why should not the street railway company extend its lines

and thereby its field of operation, always, of course, within

reasonable limits? We are told that the average town of

40,000 inhabitants can support a certain equipment. This

is very misleading and it is a very poor rule to follow. The
conditions are not the same in all towns of40,00c inhabitant?,

nor do two towns of practically the same size although in one

state always transact business by the same methods or live on

the same general scale. Some towns of 40,000 inhabitants

support better street railway systems than others of 50,000

or 60,000. Local coLditions and aspirations have much to

do with it. Then, too, changes are being constantly made
in the people themselves, and in their methods of living,

their requirements and their willingness to support enter-

prises of this character. For instance, there is a city in

New York, represented in the convention at which Mr.

Cole read his paper, which illustrates what has been said

here. Although the oily comprised a wealthy, energetic

and public spirited community, and was in point of popula-

tion one of the leading cities of the state, it had a wretched

street railway service furnished by one company which em-

ployed bob-tail cars without conductors, dragged along at

a snail's pace, one horse to a car. The driver made change

when required and each passenger placed his nickel in a box

at the front of the car or "passed it up.'-' The company
figured that this arrangement saved paying conductors and

it had persuaded the people of the city that it could not

afford to run cars as often if conductors were insisted upon

So the people continued to tread on each others' toes in get-

ting up to the front of a crowded car in search of "change,"

and there was much grumbling, but they consoled them-

selves by reflecting that they were * contributing to the

general welfare by dispensing with conductors. How-
ever, a day came when a new company was formed to

compete with the old corporation, but which eventually

superseded it. Then the people realized for the first

time how great had been their mistake. Instead of old-

fashioned, one-horse, conductorless "bob- tails," they

were given large, well finished cars propelled rapidly by

electric motors and in charge of conductors. And, to the

surprise of all, the change proved to be a profitable one,

for the people rode more and more every day and they

became accustomed to relying upon the street cars. Now,
the company has an expensive equipment, is employing

more men than formerly and is making far more money
than the old concern. But the projectors of the new
company did not rest content with estabhshed conditions.

They went after new business and they contributed their

share to the development of the town. They built new
lines and extended old ones. They reached out for

summer traffic and encouraged the establishment of new
resorts. In a word, they disregarded the letter and spirit

of the policy followed by the old corporation, which was

in fact in line with that outlined by Mr. Cole, and the

success that attended their efforts proves the wisdom of

their course. This does not prove that Mr. Cole is

necessarily wrong, but it does mean that in some cases it

would be folly to adhere strictly to the line he advocates.

It all goes to show, too, that the street railway business

cannot be governed by any law of "averages;" rather

would it appear that each particular case should be con-

sidered entirely upon its own merits.
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Cost of Steam Power.— II.'

By Ch.\s. E. E>fERV, Ph. D.

Section i. Previous anides of the writer on this sub-

ject dealt with the problem as it practically presented itself

at the several times. The first article in 1SS3- referred par-

ticularly to results which had been obtained in a number of

typical cotton mills by the use of the ordinary condensing
engines in vogue at the time. A more recent article in 1893^
discussed the question of the cost of steam power in 500
horse power units or multiples of the same developed in

different kinds of engines, including the more modem triple

compound engines. The first paper was based on actual

conditions, the second on assumed conditions, the best ex-

perimental results being considered, but afterward modified

by judgment so as to give a final result which would approx-
imate the conditions of ordinary average working. In a

later and more general article published in 1895^ the method
employed to increase experimental results to an approxi-

mately practical basis was outlined, but otherwise the in-

quiry was extended little or no further than before.

^ 2. In connection with the proposed supply of power
in large units from Niagara Falls and other undertakings of

a similar character, the question naturally arises: What
would be the cost of steam power if also supplied in large

units and generated with modem machinery of the most
approved type? The question would be a simple one if it

involved only the amount of coal consumed at a definite

price, and the labor required to handle the coal and attend
to the machinery. It is very common to compare the value

of two engines simply by the relative amount of coal con-

sumed, assuming that other costs incident to the develop-

ment of the same power will be the same in all cases. Even
if the assumption be substantially correct it has a more im-

portant bearing on the result than appears at first sight.

The cost of cofd is, for ordinary engines of moderate size,

only about one-third of the total cost of steam power, so,

if the other costs remain nearly constant, moderate savings

in the cost of coal will not proportionally decrease the

cost of the power.
. "S 3. In large plants operated nearly at full capacity, the

best types of steam machinery can be profitably employed,
the cost of superintendence will be reduced and the cost of

labor required for operation materially decreased. The de-

crease in labor depends largely on the size of steam unit it

is found practicable to employ. Triple compound engines

of 10,000 to 15,000 horse power each are used quite suc-

cessfully in our large ocean steamers, but it is considered

that these units are altogether too large for the problem we
are considering.

^ 4. Any iiupply of power must be adapted to the na-

ture of the demand, which for most industrial operations is

variable, and it is desirable to make the steam units of such
size that one or more of the same can be grouped together

to carry the load at any time without either overloading or
greatly underloading cither of such units. In a large plant,

upon which presumably many different manufactories de-

pend for power, there should be a spare unit which can be
used in case of accident and ordinarily employed in regular
turn so that all the machinery can be kept in repair.

$ 5. It will thus be seen that the size of the units is

limited by the conditions stated. If 20,000 horse power as

a maximum were to be delivered, two units of 10,000 horse
power each would do the work, but evidently the spare en-

gine would require also to be 10,000 horse power, and this

would involve too large an amount of capital in spare

machinery. At Niagara Falls four connected turbines and
dynamos of 5,000 horse power each are being erected in a

preliminary plant so that only 15,000 horse power maximum
can be delivered if the principles above outlined are strictly

carried out, though evidently contracts can be drawn to

provide that the power may be stopped in case of accident,

the same as in a private establishment, and thereby all the
wheels and engines put in service at the same time, but it

is probable that one unit will be practically kept in reserve

and more units added as the demand warrants. With steam
power there would be some advantages for a 20,000 horse
power plant in adopting a unit of 2,500 horse power, on
which basis with one spare unit o^ this size there would be
nine such units in all. There is an advantage in having all

the engines alike, as the parts required for repairs are then

duplicates of each other, the units can be more suitably ar-

ranged in the building and the labor better distributed.

When it could be done without too much detail, it would
be desirable to couple together several engines of 2,500
horse power each, so that ihey would be capable also of
independent operation. Another method would be to dis-

regard absolute uniformity when so much power is to

be delivered and have several duplicates of two different

units, say one of 2,500 horse power and another of 5,000
horse power, which would either require the size of the

spare engine to be increased, or that the other engines be
slightly overworked in case of accident. For simplicity,

however, all the costs will be assumed alike with either ar-

rangement.

$ 6. The average cost per horse power when the load is

variable is considerably greater than if the power be fur-

nished continuously. Coal is wasted in building up the fires

and in caring for them when not required; all supplies are

increased from the necessity of starting new after every stop-

page, and there is an important loss due to the interruption

of the regular hours of labor. A sufficient force must be
kept on hand at all times to provide for any demand and the

watches of the men arranged in some practical way so as to

proportion the labor to the work to be done as nearly as

possible.

$ 7. It is desirable at the outset, however, to ascertain

what steam power \vill cost under the most advantageous

conditions as to demand, and we therefore submit a prelim-

inary estimate based on the assumption that 20,000 horse

1. Read at the twelfth general meeting of the American Institute

of Eleitrical Engineers, Niagara Falls, N Y., Juneafi, I'gs.

2. Transactions American Society Civil Engineers, vol. xii , p.

425, November, 1883.

3. Transactions American Institute Electrical Engineers, vol. x,

p. iig, March, iSg^.

4. Engineering Magazine, vol. viii., p. 796, February, 1895,
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power can be sold for every hour in the year. The details
of the estimate are discussed afterward.

% S. TABLE I.

SHOWING COST OK STE.\M POWER OX BASIS OF GENER-
ATING 20,000 HORSE POWER CONTINUOUSLY

EVERY DAY IN THE YEAR.
Yearly cost of coal for 20,000 net horse power

operated continuously every honrin the year,
based on a consumption of 1.25 pounds of
coal per indicated horse power per hour, Percent
^ 10. Cost of coal assumed atone mill per oflotal
pound, or $2 24 per ton^ Cost.

1. § 12. £ngine efficiency assumed at 92.3 per
^t^?"^' §" ;./•. $237,250 43-4

2. E-stimatcd cost of labor, § 13 6o>444 11 i

3. Estimated cost of supplies and regular re-
pairs, § 14 _. 105,120 19.2

4. Estimated interest, insurance, taxes and cost
of renewals, § 15-16 144.000 26.3

5.
_
Total ......

_. $546,814 100.0
Which divided by 20,000 gives the followmg;

6. Cost of steam power per horse power per year,
on basis of 20,000 horsepower delivered every
hour in the year $27 34

7. Cost of steam power per horsepower per year
on above basis, if 5 per cent, of the original
cost of plant, § 16, be charged for dividends,
and $1 per horse power added for general
business expenses, § 18 27.34-1-3 6o-|-i.oo= 31-94

8. (. ost of steam power per horse power per year
on above basis, if 10 per cent, of the original
cose of plants, § 16, be charged for dividends,
and $1 per horse power added for general
business expenses, § 19. .. .27.34 -1-7.20 -[- 1.00= 35-54

9. This cost i=, for reasons which will be discussed

later, lower than it is probable any plant can be operated
under commercial conditions. This price is somewhat
higher than those given in the papers previously mentioned,
simply because operation is supposed to be continued every
hour in the year.

>& 10. The co.'=t of coal above outlined Is derived as fol-

lows; The best triple compound engines have developed a

horse power for a little less than 1 2 pounds of water per horse
power per hour, and boilers have been constructed which
at actual pressure from actual temperature offered evap-

orated 10 pounds of water per pound of first quality coal.

Both these results are under experimental conditions, but
we must assume that in a large plant like this all details will

be so well attended to that fair experimental results may
be obtained all the time. We, therefore, assume that the

power will be produced regularly for 1% pounds of coal

per indicated horse power per hour which would be obtained
with engines requiring 12^' pounds of feed water per horse
power, if the boilers evaporated lO pounds of water per

pound of coal, or if the boilers evaporated 9.6 pounds of

water per pound of coal and the engines only required 12

pounds of water per horsepower per hour.

^ II. For permanent workof the kind assumed, engines

of comparatively slow speed should be selected and, although
some of the work might be directly connected, part of it at

least would necessarily be operated by some method of trans-

mission. The frictional losses of the engines and the more
important features of transmission to the work done have
been assumed at 7.69 per cent., so that the amount of coal

per indicated horse power above assumed must be increased

by one-twelfth to give the coal pernet horse power.

§ 12. The cost of coal per ton varies greatly m different

parts of the country. The actual cost of mining bitumi-

nous coal is as low as 25 cents per ton in some locations

and the coal can be delivered on the cars at a good profit at

50 cents per ton. At deep mines the cost of mining is

greater, but in all cases the principal cost of coal is the

transportation, which has been reduced from time to time

by increasing the size of the coal cars and the weight of the

tram and by reducing the grade in the direction of traffic,

until it is credibly stated that coal can be hauled on the main
trunk lines at a profit for one-half cent per ton per mile,

thus adding only 50 cents per ton for each loo miles of haul.

The lateral roads-with undulating grades cannot haul coal

at as low a rate as this. There is, moreover, to be added
the general selling expenses, so it has been assumed that

along the lakes, although comparatively near coal mines,

the best quahty of coal will cost but little over $2 per ton if

purchased in large quantities, though this price must be in-

creased on the seaboard fully 75 cents, and for ordinary con-

sumers, of course, much more. The price upon which com-
parison has been made is i mill per pound or $2.24 per

ton, to include the cost of delivery directly in front of the

boilers. The cost in line i of the table, § S, is derived

simply by multiplying the net power, 20,000, by \%, the

coal per indicated horse power, adding 1-12 to allow for

friction, and multiplying the result by 8,760, the number
of hoursin the year, and $0,001, the price per pound. The
next item, that of labor, is made up as follows:

§ 13. Without- attempting'to arrange watches, it is as-

sumed that on the average there would be required in such

a station at all times:

One attendant for each 2,500 horse power engine, or eight men
in all, at 25 cents per hour $2 00

Fourteen firemen and three additional men at the same pay to

care for pumps, etc., and to keep the premises clean;

total, 17 men at 20 cents per hour 3 4°

Total cost of labor per hour $ 5 4°

There would also be required a chief engmeer, three as-

sistant engineers and some clerical help, which, under the

head of superintendence, would cost, say, $13,140 per year,

or $1.50 per hour, making a total of $6.90 per hour. The
total cost for labor and superintendence for one year of 365
days, or 8,760 hours, at $6.90, is $60,444, ^s given in line 2

of §8.
§ 14. The cost of supplies and repairs in connection

with the boilers and large condensing engines in the cotton

mills ol Fall River proved, upon investigation several years

ago, to be approximately 8'io of a mill per horse power
per hour. With the hope that this cost can be reduced in

an immense plant of this kind the quantity in line 3 has

been extended on the basis that the cost will be only 0.6

mill.

20,000 horse power x 8,760 hours X $o.ooo6=$io5,i2o,

as written in line 3 of § 8.
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§ 15. The above estimates only provide for regular re-
pairs. Independent of this a certain percentage of the first
cost should be put at interest every year to provide for re-
newals of the machinery, and provision made also for pay-
ing taxes and insurance. Calling these three 5 per cent of
the cost, and considering that a;.company which can build
so large a plant can possibly borrow money at"? per cent
10 per cent, of the total cost will be required ,for these sev-
eral items.

§ 16. The total cost of such a plant cannot be deter-
mined accurately in advance. The present prices for steam
machinery are very low, and it might be possible to buy en-
gines of the best type with necessary boilers, ready for erec
tion for $30 per horse power. To this price, however,
must be added the cost of the land upon which the plant is
to be erected the cost of foundations, of erectionT of the
buildings, of the chimney, the pipe connections, the general
means of transmission, and the multitude of minor details
required for fitting up such a place ready for use. The
probable cost has been fixed at $64 per horse power, and
as at least one-eighth surplus power will be put in the station,
there mil be required a steam plant of 22,500 horse power,
which at $64 will cost complete $1,440,000, 10 per cent, of
which, as required above, is written in line 4 « 8

% 17. Referring to line 6, ? 8, we find that' the "Cost of
steam power per horse power per year on the basis of zo,-
000 horse power delivered every hour in the year" is $27 ^4The price at which this power can be sold to consumers will
depend upon the way the company furnishing the power is
organized. The m lerest on the cost is already provided form line 4 so the net cost given, viz., $27.34, would be that
chargeable to power if the same company that built the
1° ij^u^^j^^^ P?'"""' °^ " "" association of individuals
should build the plant and simply charge themselves with
Its cost. I

•} l!v %'^?*^Y"'^P"™'e company with ample means
should build the plant on a cash basis and wish to sell power
and realize a return of 5 percent, on first cost independent
of interest on the money invested, the modified cost would

J'J-l'^ ,Pil" 5 P" «nt. of $72 (^ 16), viz., $3.60. to
which should be added, say, $1 per horse power for general
business expenses, making the total charge $31.94 shown in
line 7, 6 8, the same method being used in reference to sim-
ilar lines in tables II. and III.

5 19. If, however, the promoters desired 10 per cent
profit on original cost or a proportionally less percent-
age on stocks and bonds issued in excess of first cost, the
modified cost per horse power per year would be $27 34
plus 10 per cent, of $72 (§ j6), viz., $7.20, to which add-
ing $1 per horse power as before for general expenses, gives
as the total charge under these conditions $35.54, shown in
line 8, » 8, the method applying to tables II. and III. as above
explained.

« 20. We are now prepared to ascertain the variations
in result which would be produced if the power were con-
sidered variable. For this purpose let us assume there will
be sold

:

Daily h. p. hours.
I. 20,000 horse power 10 hours per day 200000
a. 12 000 horse power 10 hours per day

\ 120000
3. 5,000 horse power 4 hours per day '.'...!!.!!.. 1! 20*000

4. Total daily horse power hours ^40 000
which would probably be required on, say, 309 working
days in the year.

5. Total horse power hours, 30J days 105060000
Then, if 5.000 horse power were required for the re- ' '

maining 56 holidays in the year:
6.T otal horsepower hours, 56 days of 2| hours, 5 000

horsepower 6,720,000

7. Total horse power hours per year 111,780000
Average horse power per hour during the year:

'

8. Previous result 4-8760= 12,760 h.p
The average horse power is therefore 63. So per cent, of

the maximum.

This percentage is frequently termed the "power lactor,"
and is rather higher than has been found in practical cases
heretofore. An estimate of the cost on this basis will be
given in advance as before and explained afterward.

^ 21. TABLE II.

SHOWING THE COST OF STE.i.M POWERO.N BASIS OF GENER-
ATING 20,000 HORSE PO\\'ER MAXIMUM AND AN

AVERAGE OF 12,760 HORSE POWER FOR
EVERY DAY IN THE^YEAR.

Per cent,
of total

I Yearly cost of coal, § 22 *i57,644 " w 5
a. Estimated cost of labor, g 21 47,652 ti^
3. Estimated cost of supplies and regular

repairs §23 ,3,53^
4, Estimated interest, insurance, taxes and cost

of renewals, § 26 144,000 34.0

5- ...Total $4i2,R8o 1000
Which divided by 12,760, the average horse
power, § 20 gives the following

:

6. 1. ost of steam power per horse power per year
on basis of delivering 20,000 horse power maxi-
mum and an average of 12,760 horse power for
every day in the year "$3'.I4

7. Cost of steam power per horse power per year
on above basis iff per cent, of the original cost
of plant be charged for dividends and $r per
horse power addtd for general expemes, § 18,

31.14-1-360-1-1.00= 37.74
S Cost of steam power per horse power per year

on above basis if 10 per cent, of the original

cost of plant be charged for dividends and $1
per horse power added lor general e-vpenses,

S >9. 33 i4-|-7-=o-l-i-o»= $41-34

§ 22. The cost of coal is made up as follows: By refer-

ence to § 20 it will be seen that 15,000 horse power of
boilers out of 20,000 must be shut down daily for periods
varying with the demand, and it is considered that it will

require an amount of coal equal at least to the average con-
sumption for one hour during regular operation, to main-
tain banked fires, overcome radiation, and bring the fires to

average working condition when they are again put in oper-

ation. The total daily horse power hours in line 4, $ 20, is

therefore increased 15.000 and multiplied by 309J the horse

power hours for the 56 holidays, line 6, are then added to the
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same; the sum multiplied by 1.25 pounds of coal per horse

power and by i mill per pound and one-twelfth added to the

whole for friction, which gives the result written in line 1,

^ 21.

^ 23. The labor cannot be distributed accurately until the

variations of loading are developed practically. On any

definite basis, such as is assumed in $ 20, the watches could

be arranged so tha there would be little loss of time, but in

practice thtre would be a variation of load at the same hour

on different days. For instance, with the electric lighting

part of ihe load, the demand would vary with the weather;

with the cable or electric railroad portion of the load the de-

mand would be greater on particular days and seasons, aTid

vary also somewhat with ihe weather, so to be provided for

unexpected demands there must be a surplus of labor. Such
surplus will he as-umed at 20 per cent, for the 14 hours of

reduced power per working day, shown in ^ 20, lines 2 and
3;- equivalent to labor for 28,000 horse power hours per day,

or S. 652,000 horse power hours for 309 days. Adding only

IG per cent, for 56 holidays gives 6,720,ocx>X l.i =7,392,000
horse power hours. Adding both to the total horse power
hours, ^ 20, viz , 111,780,000, gives a total for the year of

127,824,000 horse power hours, which at $0.00027 per horse

power easily derived from § 13 gives:

Cost of labor oer year $31i5i2
Cost of superinteadence per year, from § 13 13.140

Total for labor aod superintendence per year as writt n
in line 2, Table 11., § 21 $47,652

,§ 24. The cost of labor and superintendence above is

iooX?47. 652-^60, 444 "7^-83 pei' cent, of that required for

full operation throughout the year shown in ^ 8, although

the average power developed is only 63. So per cent., ^ 20.

^ 25. The cost of supplies and regular repairs, line 3,

will be somewhat greater proportionally than for continu-

ous operation, and is estimated to be 70 per cent, of the

similar costs given in ^ 8, $105, 120X0. 7o = $73, 584, which
is written in line 3, §21.

§ 26. Evidently the interest, insurance and taxes given
in line 4, ^ S, are not modified, and the percentage al-

lowed for renewals isso small as not to materially affect

the result, so the amount given in line 4, § 8, is repeated in

sarhe line of Table II.

§ 27. The presentation in Table II. will give a fair idea

of the prices it would be necessary to secure on installing a
large steam plant to furnish power in various quantities to

consumers on the premises, or to apparatus for transmitting
power to the same, the costs of which transmission are not
included. The costs at which the power can be sold under
certain specified conditions, as stated in lines 7 and S, ^ 21,

are the only features that directly interest consumers of
power.

$ 28. A large proportion of the power in manufacturing
establishments is used only 10 hours per day, so this inves-

tigation would not be complete if it did not include the
presentation of the cost of steam power generated with large

units for 10 hours per day. Such an estimate is made in

Table III., the explanation of the items being given after-

ward as heretofore.

'5 29.

TABLE III.

SHOWING THE COST OF STE.A.M POWER 0\ THE BASIS OF
GENERATING 2O,0OO HORSE POWER CONTIN-

UOUSLY FOR 10 HOURS PER DAY FOR
309 DAYS IN THE YEAR.

Per cent,

of total

cost.
1.. Yearly cost of coal. § 30 $()2,o56 30.6
2. EstimateJ cost of labor. § 14 27,198 9.1

3. Estimated cost of supplies and regular repairs,

_§32---;., ., 37.080 12.3

, Estimated interest, insurance, taxes, and cost

of renewal, §3j 144,000 48.0

5. Total -$300,334 loo.o
which divided by 20,000 gives the following :

6. Cost of steam power per horse power per year
-

' on the basis of dclivc-ing ?o,ooo horse power
continuously for lo hours per day for 309 days
in the year 1517

7. Cost of steam power per horse power per year
on above basis if q per cent, of the original

cost of plant be charged for dividends and
$0. 75 per horse power added for general busi-

ness expenses, § i8 15.17-1-3.60=

$18. 7; 1877+075= 19 52
8. Cost of steam power per horse power per

year on above basis if 10 per cent, of the origi-

nal cost of plant be charged for dividends,
and ?a.75 per horse power added for ueneral
business expenses, § 19. .15.17-1-7.20=22.37;

22.37f.75=r 23 12

^ 30. The yearly cost of coal, line i , above, is obtained

by computing the coal for 11 hours per day, for reasons ex-

plained in § 22 and making the calculations explained in the

latter part of ?» 12 for 3904-11=3,399 hours in the year.

$ 31. The labor would be occupied 309 working days,

and, say, one-half the holidays, tjt 20. The cost of labor for

337 days, 10 hours, or 3,370 hours, at $5.40 per hour, iS 13,

=$18,198. Two assistant engineers could be dispensed

with, compared with ^ 13, thus reducing the cost of super-

intendence to, say, $9,000 per year. The second of these

two quantities is written in line 2 of Table III-

'^ 32. The cost of supplies and repairs is estimated at the

rate of 06 mil! per horse power hour as per ft 14, 20,000 X
3,090X$o.ooo6= $3S,oSo, as wruten in line 3, Table III.

^ 33. The amount written in line 4, Table IIL, is the

same as for the two other cases. The cost of renewals

should apparently be reduced as the machinery operates less

hours, but tlie percentage allowed for renewals is very small

and should be increa<;ed for the other cases rather than re-

duced for this. Moreover renewals are made more frequently

on account of new discoveries or changes in business ihan

from the actual wearing out of the apparatus.

^ 34. The prices given in the lines 6, 7 and S of Table
III.-, ^ 29, will best compare with those carried familiarly

in the mind. The minimum cost derivable from the paper
in Transactions \or 1S93. above referred to, is for coal at

$2.24 per ton and lohours per day, $22.31 per horse power
per- year. This .should be compared with $18.77 in

fine 7 of Table III., as the previous calculations

provided for lo per cent, interest and dividends, as is pro-
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vided in lines 4 and 7 jointly in Table III., but not for gen-
eral business expenses. The difference is $3.54 per horse
power, corresponding to a saving of 15. 87 per cent, by gen-
erating the power on the larger scale.

§ 33. The quantities in the paper above mentioned were
augmented here and there so as by judgment to try and ap.
proximate the various losses incident to average practice,
though insufficiently to show the results of such practice in

some locations. The prices herein given are as low as it

would be safe to exoecc with very careful management of a
very large plant. The comparatively small difference in re-

sult is due to the influence of the constant cost shown in line

4 of the several tables. It forms 26.4 per cent, of tlie total
cost for 20,000 horse power every hour in the year. Table I.,

§ S; 34 per cent, for variab'e power, 20,000 horse power
maximum, 12,760 horse power average day and nighr, and
rises to 48 per cent, for 20,000 horse p )wer during 10 hours
of the ordinary working days in a year. The cost of ccal
is respectively 43.4 per cent., 37.3 per cent, and 30.6 per
cent, of the total cost for the same three conditions. The
fixed charges also increase greatly the cost of water power,
as the writer has had occasion to call to the attention of par-
ties en aged in these large hydraulic enterprises.

6 36. It should be borne in mind that if water power or
power derived from water be sold on a 24 hour basis, but can
only be utilized during lohours per day, the cost of the water
power direct or derived should be compared, not with the
cost of steam power on a 24 hour basis in Tables I. or IL,
but with that of steam power on a 10 hour basis in Table
III.

§ 37. It should also be borne in mind that all these esti-

mates provide for fixed expenses, such as interest, insurance,
taxes and cost of renewal, and that in comparing the prices
above given with the cost of water power, similar fixed ex-
penses should be added to the price of such power, based on
the cost to consumer of installing the water power or the
mechanism through which the power is derived. For in

stance manufacturers located on the canals of large water
power companies necessarily build their own head and tail

races and wheel-pits and install the gates, screens, turbines
and means of transmission for utilizing the power. This
when well done in many locations costs as much as to install

a steam plant, so the fixed annual charges for this item alone

r-s*
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would be $5 to $7 per horse power, which together with
cost of labor and supplies, must be added to the cost to be
paid for the water power in order to compare with the cost
of steam power as presented in the tables of the writer.

§ 38. When power is electrically transmitted, the con-
sumer is generally required to pay for the electric motor,
the general means of transmission therefrom, and some inci-

dentals. The cost of this work, together with the portion
of the building and even of the real estate occupied should
be considered in the same way as has been done above, and
at least 10 per cent, of such cost, together with actual costs
of labor and supplies, added to the tendered price of net
power delivered, in order to compare the cost of power ob-
tained in this way with the cost of steam power shown in

the various papers of the writer, which are written on the
basis that a manufacturer should receive a profit on the
money expended in plant as well as that expended in his

business. If interest is left out in one case it should be in

the other and it is already included in the tables.

§ 39. The last column of the sev( ral tables furnishes a
ready means of eliminating either of the items of cost de-

sired. For instance, in Table III., which is on a 10 hour
basis, we find in line 4 that the "estimated interest, taxes and
cost of renewal" is 48 per cent, of the total cost, which cost

to the parties using the power is in such table $15.17 per
year, line 6. The cost of steam power per horse power per
year from large units for 10 hours per day, without consid-

ering the above items, is therefore only o 52X$I5. I7^$7.S9,
which is the cost to be compared with the price of power
from an external source when the items above referred to are
excluded in each case, as they are in the popular discussion
of the subjects The similar cost from the estimate in the
Trausaciions ofAviencan Institute of ILIccirical Engineers,
above referred to, is $22.31, § 35, less (3.314 7.17) =22.31
— 10.48 = $11.83.

New Insulator.

The device illustrated and described herewith is a new
form of insulator, for which a patent has been granted to

Albert Vickers and William Dibb of Syracuse, N. Y. The
insulator is designed to do away with tie-wires, and con-

sists of a body of the present form, screwing to the pin with

a top provided with a cavity shaped as shown in Figs, i

and 2, and having two opposite recessed slots. The wire
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is laid in these grooves, and a plug of the same material as

the insulator, shaped as shown in Fig. 3, is pushed into the
cavity. This plug holds the wire against one wall of cavity,

bending it very slightly, as shown in Fig. 4. It will be seen
that the roller action of the plug prevents the wire from
moving laterally; that the lugs keep it from flying up, and
that it is therefore securely fastened. The plug cannot come
out, for the pressure of the wire against the slight groove in

it holds it to its place securely enough, as there is no strain

on it tending to force it out. The advantage of this form
of insulator is that the wire rests on nothing but smooth
surfaces of gla^s or porcelain, so all chance of abrasion or

mechanical injury is prevented. It is held to the insulator

more securely than even a tie can hold it, and all the corro-
sion scratching due to tie-wires is entirely done away
with. Ii is evident, therefore, that broken wires and crossed
lines will be reduced to a minimum on lines where this in-

sulator is used, to say nothmg of the very much less time
required to construct a line with them, and the securing of
a perfectly uniform fastening at every insulator, and one
which can be readily inspected from the ground. This in-

sulator is being put on the market by the Noti Insulator
company of Syracuse, N. Y., and is made for any size wire.

Gordon Primary Battery.
It has been nearly three years since the Gordon battery

was first known to the electrical trade, and desiring that the
most careful tests and practical usages should be made of
this battery, samples were placed in the hands of experts,
that their efficiency and commercial worth might be known.
The results having proven satisfactory, recently a com-
pany was formed, known as the Gordon-Burnham Battery
company, with factory and office at 82 West Broadway,
New York. The company claims that this batfery will
operate at a discharge rate of eight or 10 one-hundredths
of an ampere six months without any attention whatever,
which makes it especially adapted for railway signal, fire

alarm and telephone service; and that, on account of its

peculiar construction, it can perform many kinds of work
not to be obtained from the gravity battery; also at a much
less cost of maintenance.

One claim is that this battery has worked on the surface
of the ground without interruption when the mercury has
registered four degrees below zero without freezing or show-
ing any effect of the atmosphere at that low temperature.
In regard to local action it may be said that it is a non-self-
consumer, the elements remaining intact until required to
produce power, being free from noxious fumes and gases, and
from creeping salts. It can be used in many places where
other batteries would be objectionable.

In a descriptive circular issued by the Gordon-Burnham
Battery company a detailed report of unusual interest is
given from the New York Central & Hudson River Rail-
road company after a five months' trial of this battery on
railway signal work, wherein statements are made which
would indicate that this battery was accomplishing all the
claims made for it, and would recommend itself to those

GORDON PRIMARY BATTERY.

concerns using batteries. The cuts show the general con-
struction of this battery cell.

Keily-Meagher.
It is with pleasure and satisfaction that the announcement

is made that another member of the staff of the Western
Electrician has taken to himself a partner for life. W.
E. Keily and Miss Catharine Meagher were married on
September 26th at the home of the bride, 6631 Drexel
avenue, Chicago. The ceremony was private, only the

families of the contracting parties being present, but there

were many messages of good will from friends who had
learned of the arrangement. The bride is an estimable

lady of this city and the groom needs no introduction to the
electrical fraternity, among whom his ability is recognized

and his friendship highly prized. An expression of the
hearty good will of Mr. Kelly's associates on the Western
Electrician is scarcely necessary, yet they cannot refrain

at this lime from giving assurance of their interest and their

hope that the young couple may live long and prosper.
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Ventilated Dynamo Brush.

One of the most recent and marked improvements is the

Cherry-Younglove ventilated dynamo brush, manufactured

by Vonnglove & Gere of Syracuse. This brush has been

manufactured since 1892, and it is now used in every part

of the United States, as well as in foreign countries. Its

special advantages arise from its superior construction on

ventilating principles, preventing it becoming gummed or

clogged. It adds to the durability and usefulness of electric

commutators, saving many times its cost thereby. It is

pronounced the best of all dynamo brushes by leading ex-

perts. It is perfectly flexible, there being no cutting of the

commutator, no harsh noise, no sparking or fusing at the

point of contact. The brush is suitable for all incandescent

and plating dynamos, alternating generators and exciters,

electric railway generators and stationary motors. Trial

COMMUNICATION. CORRESPONDENCE.
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samples are forwarded to reliable companies at any point.

Estimates and price lists are also furnished on application,

or by mail, by the home office, Syracuse, N. Y.

American Institute of Electrical Engi-
neers.

At the monthly meeting of the council of the American

Institute of Electrical Engineers, September 25th, the fol-

lowing associate members were elected:

Sydney B. Au.'Jtin, Sidney, N. Y.; George H. Blaxter,

Pittsburg, Pa.; Elmer E. Boyer, Lynn, Mass.; Byron T.

Burt, Charleston, S. C; Henry S. Carhart, Ann Arbor,

Mich.; John B. Cornell, Hamilton, O.; Maurice Coster,

Chicago, 111.; David Francis Crawford, Fort Wayne, Ind.;

Philip Dawson, London, Eng. ; Lewis Degen, Rio de Ja-

neiro, Brazil; Will KnoxDuulap, Pittf^burg, Pa.; Thomas
C. Frenyear, Gloversville, N. Y.; Carl Harold Hakonson,

Schenectady, N. Y. ; Russell B. Harrison, Terre Haute,

Ind.; Robert R. Harvey, Wilkesbarre, Pa.; Charies E.

Hewitt, Hanover, N. H.; Charles R. Huntley, Buffalo,

N. Y.; D. W. Irvine, Chambersburg, Pa.; W. Wallace

Ker, Jersey City, N. J.; Paul M. Lincoln, Niagara Falls,

N. Y.; Robert Bruce Mann, Milwaukee. Wis.; Jo-iah L.

Merrill, Scheneciadv, N. Y.; ChasUs H. Meiz, Newca-tle-

on-Tyne, England; James Mitchell, Rio He Janeiro, Bra-

zil; Edgar L. Morley, New York, N. Y.; Evan Parry,

London, S. E., Eng.; Andrew Pinkerton, Apollo, Pa.;

Percy Howard Powell, Hempstead, N. Y. ; Dwigln Parker

R.ibinson, Boston, Mass.; David B. Rushm^re, Ptamfield,

N. J.; JohnF. Skirrow, Brooklyn, N. Y.; Henry G. Stntt,

Buffalo, N. Y.; Gustav Adolph Wiese, Alameda, Cal.;

Chester P. Wilson, Philadelphia, Pa.

Prof. F. A. C. Perrine of Stanford University,Palo Alto,

was appointed local secretary for San Francisco and vicin-

ity. In order to provide a more central location for ihe

meetings of western members at Chicago, the report of the

AUTOMATIC ELECTRIC TIME SWITCH.

committee appointed at the Niagara Falls meeting to con-

sider this question was taken up, and the use of the rooms of

the Western Society of Engineers in the Monadnock build-

ing was authorized for the present season, as recommended

by the committee. Through the courtesy of the Armour

Institute, meetings requiring the use of apparatus will be

held there as heretofore. The meeting of the institute in

the evening was held at the Hoffman House, at which a

paper by C. S. Bradley on "Phasing Transformers" was

read by the author, and the working of the described appa-

ratus shown. Eighty members were present.

The Telephone Agreement.
To the Editor of the Western Electrician;
Referring to an accusation through a Boston paper to the

effect that the movement to present the illegal combination
between the Bell company and the Western Union, Western
Electric, American Telephone & Telegraph company and the
licensees of the Bell company has for its effect the disturb-

ance of the stock of the Bell company, the writer desires to

say that this is an absolute falsehood, without any possible

basis. The writer does not care what the price of Bell

tock is.

The Bell company and ihe parties to this most mon-
strous compact have through specific arrangement in writ-

ing agreed to invoke the laws and flaunted its patent pa-

pers in nearly every court in the land to sustain a mo-
nopoly.

The writer's motive was inspired principally by a beliel

that this contract in writing specifically

violated not only the Federal laws but
the statutes of nearly every state; that

in conformity with this contract, in spirit

and will, a monopoly was being main-
tained unlawfully; that this unlawful
monopoly was oppressive in more than
one way to the writer and those with
whom he had interests; that the rate cut-

ting in vogue where competition was
started was in pursuance of clause 5, taken
together with clause 2 of article 2 of the

agreement, to stifle competition, and his position in the
telephone business required his individual action.

Data is being prepared to properly present in the form
of a petition; and as the Bell company seems to love law
so well, possibly it may have misinterpreted its meaning as

affecting it. Very truly. J. E. Keelvn.

John L. Martin Arrested.

John L. Martin was arrested in New York on September

24th while endeavoring to secure a number of blank checks

which he had ordered printed under the name of J. B.

Moore. He had represented himself as "cashier of the

Merchants' and Manufacturers' Bank of Chicago," the dis-

patches say, and when it was learned that no such concern

was known to the bankers of this city he was suspected of

being a sharper. When arrested, Martin admitted that he

had been practicing fraud upon his old friends, substantiat-

ing in every particular the statement published in the West-
ern Electrician warning the electrical fraternity against

him. The arrest created a sensation in this city among the

bankers as well as the electrical men.

The commissioners of Noble county, Ind., have granted

a franchise to capitalists to construct an electric road which

will connect the towns of Columbia City, Cherubusco,

Avilla, Heda, Syracuse, Cromwell, Albion, Wilmont and

Swan,

Automatic Electric Time Switch.

This instrument is designed for use in places where it is

desired to automatically light and extinguish incandescent

lamps at certain specified times. It is adapted for use m
stores to light up the lamps in show-wmdows on Sunday

evenings and holidays; in apartment houses, to light the

lamps in the halls on the approach of darkness and extin-

guish them at the proper time in the evening, and in all other

places where it is desired to light or extinguish lamps, or

turn on or turn off at more or less frequent intervals, or

turn on or turn off the current for any purpose.

The instrument is provided with an accurate eight-

day clock movement and time dial to show the exact

time of day and to operate the switch. The switch

IS double-poled, very powerful in action, and will

control any number of lights or quantity of current

desired. In the cut the time dial is shown on the

left. In front of the dial are two brass wheels,

or cams, with a single projecting tooth on each,

which control the action of the switch; one cam turns

the current on and the other turns it off. The cams

can be turned aruund on the dial so as to set the

teeth opposite any hour desired, and when so set

and secured by means of a set nut, they will turn

with the dial and at the designated- time press on the

two levers, also shown in the engraving. When the

first tooth is brought around and pressed against

the lever opposite to it and that lever is depressed

it releases the cylinder of the switch, allowing it to

make one-quarter of a revolution and closing the

circuit. The switch then remains stationary until the

second tooth is carried around and presses against the

other lever. That lever is then depressed and allows the

cylinder to turn another quarter of a revolution, thus turn-

ino off the current. The circuit then remains open until

the first tooth is brought around again, when the operation

is repeated. The switch can be made to operate at more

frequent intervals by placing additional teeth on the cams.

The instrument was originally designed for a special use,

but its utility and value for many purposes were immediately

recognized, and there is undoubtedly an extensive field of

usefulness awaiting it. It is manufactured by Jerome Red-

ding & Co., 48 Hanover street, Boston, Mass,

The village of Blue Earth City, Minn,, is considering the

issuing ,of |l,ooo bonds to purchase the electric light plant-

New York Notes.

New York, September 2S.—More interest is manifested"

by street railway men of this part of the country in the

Montreal convention than is generally shown in these meet-

ings. This is due to the fact that New Yorkers are be-

ginning to realize that they are behind the times, and that in

order to look alive they will have to learn what other cities

are doing in the way of improved surface transportation. We
hear every day of the privileges our neighbors are enjoying

and we are beginning to wonder why we cannot have trolley

cars instead of slow-going horse cars and why we cannot

enjoy trolley parties like the city across the bridge. In

Brooklyn the trolley parties have already attained the popu-

larity which this form of entertainment enjoys in Philadel-

phia, Paterson. N. J., and other towns in which it has been

introduced. The cost is $20 for each car, and the company

furnishes ice cream tickets. The cars are larger than the

ordinary type, decorated with flags and streamers, and

gorgeously lighted with red, white and blue electric lamps

clustered at the ends and sides. The $20 entitles the party

to the use of the car for six hours, and, as it will hold fifty

or sixty passengers, the expense per head is not greater than

the cost of riding for the same length of time over different

trolley lines, paying separate fares on each of 5 cents. Parties

have the privilege of going at their sweet will wherever

trolley lines lead, eating the ice cream as you whiz along, or

they may stop at some suburban resort or road house to eat

it while the trolley car waits outside. In Philadelphia, where

trolley parties have reached a high stage of development,

they have dining cars to attach to the trolley party cars, so

that a more substantial supper than ice cream may be served.

This 'winter they are going to have trolley theater parties

in Brooklyn, To say nothing of the fun of the straw-ride

order, trolley parties have proved a fine way of cooling off

on the recent hot nights. Some parties take a band of

music along with them, but the practice at present is looked

upon as a trifle dubious. In a few cases a compromise has

been made by substituting an Italian organ grinder for the

German band.

Several weeks ago the Southern boulevard branch of the

Union Railroad company was put in operation, and the

company met with unexpected opposition from the New
Haven Railroad company, which refused to allow the

trolley cars to cross its tracks at the junction near One

Hundred and Forty-third street, and blocked the way with

an engine and an old passenger car. The fight began with

the question as to which company should erect guard gates

at the crossing. Back of this simple question is the greater

one that the company erecting the gates will have to assume

the greater part of the responsibility for any accidents which

may happen at the junction. The fight is still on, and the

locomotive and car and men to man the engine are still on

duty, although it costs the New Haven company $50 a day

to keep them there, and the sum total of expense has already

reached the comfortable sum of $1,700.

There was trouble last week when, through a hitch with

the Long Island Railroad compa,ny, the opening of the
'

Sheepshead Bay branch of the Nassau electric railroad had

to be deferred a Httle longer. The Nassau company's new

trolley line runs from Broadway to Marcy avenue, to Ful-

ton street, to Nostrand avenue, to Bergen street, to Rogers

avenue, to Church avenue, and thence through Ocean ave-

nue to Sheepshead Bay. The trolley line crosses the Man-

hattan Beach railroad tracks in 0..ean avenue about three

miles from the bay, and it is over this crossing that the

trouble has occurred. A force of 40 men had started to lay

a copper electric cable under the tracks, when a switchman

in a nearby tower informed the general office of the Long

Island railroad. In a few minutes a locomotive attached to

a wrecking train came bowling down the track, and there

after ran back and forth across Ocean avenue, where the

Nassau road's employes were trying to work. After the

intention of the steam road's officials became manifest the

electric road's force withdrew. President Flynn, when

asked about the muddle, said :

We have an agieement vrith the Long Island Railroad

company, signed by Mr. Corbin, giving us the right to cross

his tracks. The terms of the agreement provide that we
shall erect a watch tower for a switchman at the crossings,

,

put in "derailing" switches, and, in fact, take every po.=-sible

precaution against accident. Heretofore, where we have

crossed the track of the Long Island railroad, we have had

the track ready to be operated over a few days or perhaps

two weeks before we have had our switches or towerhouse

ready. Mr. Corbin has made no objection to our crossing

and placing two or three flagmen to guard against acci-

dent. As 1 understand it, that is the cause of our being

stopped. He intends to make the Nassau company Hve up

to the letter of its agreement, because this line to Manhat-

tan Beach comes more directly in competition with the

Long Island railroad than any others that we have opened.

We have always permitted the Long Island Railroad com-

pany to put in the crossing, and intended to do so this time.

We were not trying to lay the track, but merely the heavy



170 WESTERN ELECTRICIAN. October :;, i?

copper cable which it is necessary to have at a railroad

crossing, so as to prevent the leaking of the current into the

tracks of the other railroad. I think as soon as we can get

at Mr. Corbin that the whole matter will be straightened

out.

The United States & Hayti Cable company has chartered

the cable steamer Mackay-Bennett for the purpose of lay-

ing the first section of a submarine cable to connect New-

York direct with llayti, West Indies. On September 23d

the Mackay Bennett submerged the heavy shore end cable,

about 10 knots long. The cable terminates near the land-

ing place of the Commercial company's cables at Coney

Island.

Much interest is manifested here in the announcement

that ground was broken at 1:35 o'clock this afternoon on

the bank of the Erie canal in Tonawanda for the erection

of a trolley line to test the feasibility of the application of

electriciiy to canalboai towing. The accounts of the pro-

ceedings say that Frank W. Hawley, vice-president of the

Cataract General Electric company, turned the first sod.

The test is likely to be made Saturday, October 12th. Ifthe

motor to be used demonstrates merit and inspires confidence

it will be adopted for generel use on the canals and the line

extended through the state, a fact which may be a material

factor in solving electrical transmission for long distances.

Deputy Superintendent of Public Works Lay represented

the state to-day and was delighted at the bright prospects

of success. W. Caryl Ely prophesied it would divert an

enormous business into canal channels and that all cities

and towns along the canal would be benefited. The boat-

men present look forward to the test with great eagerness.

William F. Carleton of the firm of Carleton & Kissam,

Boston and New York, died last week at the Hot Springs

Hotel, Yellow Stone Park. Mr. Carleton" was the pioneer

in the street car advertising business, which he had carried

on for 20 years. At the time he started in the advertising

field he was in the employ of the Second Avenue Railway

company of this city. He built up an immense business,

gradually obtaining control of the advertising in all the

large street car lines in the country. His list embraced

the systems of New York, Chicago, Cincinnati, Kansas

City and San Francisco, with that of the West End in Bos-

ton, and smaller lines in suburban towns. He was born in

Lynn, Mass., in 1847- '^^- ^- *^-

Milwaukee, Wis.

Milwaukee, September 28.—The fight that has

resulted from the effort of ex-Congressman Tawrence Mc-

Gann and his associates to get a franchise for a street rail-

way in opposition to the monopoly of the Milwaukee Street

Railway company, is s'ill in progress. The Common Coun-

cil committee on railroads, before which the matter is

pending at present, held another meeting last week without

arriving at any conclusion in regard to the matter. The

session was mostly devoted to hearing the arguments of the

Milwaukee Street Railway company's representatives anc"

the representatives of other interests opposed to thegianting

of the franchise. Senator William H. Austin, who has

been fighting the Milwaukee Street Railway company for

several years, created considerable surprise by appearing in

opposition to the McGann company. He represented Fifth

street properly interests, he said, and his clients would be

materially iniured by the granting of a franchise to build

street car tracks along that thoroughfare. He was not

opposed to competition, he saiJ, but he insisted that if

a franchise were granted to another company the measure

should contain safeguards in the interest of the people.

He declared that to him the McGann ordinance seemed

to be full of holes, and that if the company passed it they

would be inflicting upon the city a worse evil than the

one that now exists. The ordinance, he said, did not insure

the operation of a street railway by the new company, but

simply authorized the construction of the road. Even the

indemnity bond, which is intended to hold the city harmless,

is so worded as to hold ths company for damages for acci-

dents occurring during the construction of the road, not for

anything that may o:;cur in its operation. Mr. Austin

called attention to the fact that the ordinance provides

for a franchise from the extreme southern to the extreme

northern boundary of the city and that few down-town

lines are provided for. It would have to depend upon

through traffic to support it, and through traffic never

made a street railway pay. The roads that carry many
short-haul passengers are the ones that pay. Mr. Austin

declared that the promoters of the McGann deal could

have only one of two objects in view. They either want

the franchise in the hope (hat they will be able to sell out

to the &Iilwaukee Street Railway company, or else they

were being used as a cloak by the Wisconsin Central Rail-

road company to get an entrance into the city. That
company has long desired an entrance into the city, and at

one time proposed to build a tunnel through part of the

East side. What could be more probable, the speaker

asked, than that the railroad company has finally adopted

this means of effecting its purpose? The route selected by

the McGann company—north and south—is just the kind of

route that the Wisconsin Central Railroad company would

be likely to select. In the East trains are being run by elec-

tricity, and it might be the idea of the Wisconsin Central to

run electric trains in Milwaukee if the city would not allow

it to use steam. Senator James C. Officer, who also ap-

peared in opposition to the ordinance, said that it would be

a mistake to grant a franchise upon the terms provided for

in the measure under consideration. Attorney V. W. Seely

said that all the ordinance did in regard to motive power

was to authorize the use of electricity. Horse power or ox

power could be legally used, he asserted, under the provi-

sions of the ordinance. He stated that the provision of the

ordinance prohibiting the sale of the proposed road was void

because there was a state law which expressly provides for

the sale of street railways. Attorney W. A. Walker in-

formed the committee that the Milwaukee Street Railway

company officers would like to be heard regarding the pro-

visionfor the use of its tracks. The committee adjourned

without action.

The members of the various ward committees appointed

to work up public sentiment in favor of the McGann fran-

chise held a meeting at Milwaukee garden last Wednesday

evening. Speeches were made by several gentlemen who

have been active in the movement and resolutions urging

the Common Council to grant the franchise were adopted.

The preambles of the resolutions recite the facts that the

new company proposes to guarantee to sell six tickets for

25 cents, binds itself not to pool its issues with any other

company, and binds itself to give its patrons the benefit of a

complete transfer system, and go on to say that the sale of

six tickets for 25 cents would be a saving of $1,000,000 a

year to the passengers, most of whom are laboring people.

The resolutions urge the railroad committee of the Common
Council to report favorably upon the ordinance, and with-

out delay, so that work may be commenced upon the con-

struction of the road, and the people relieved of the burden

imposed by the other company. The resolutions declare it

the sense of the meeting that ifthe franchise to the McGann
company were to expire at the same time that the other com-

pany's franchise were to expire, the new company should

not be burdened with any conditions that would make com-

petition unequal. Were the old company to be granted

franchises along the streets that the McGann company pro-

poses to build tracks upon, the resolutions declare, no bur-

densome conditions would be imposed upon it, and the res-

olutions call upon the council to grant a franchise contain-

ing favorable terms or not to grant a franchise at all.

The McGann people claim that a majority of the railroad

committee favor their application and that a careful canvass

of the council shows that at least 23 of the 36 aldermen will

vote for it. However, to a man up a tree it looks as though

the McGann people had a stormy course to sail.

The question of the assessment of the Edison and Badger

electric light plants and franchises will be heard shortly by

the Circuit Court. The citv attorney has completed the re-

turn to the writ of certiorari obtained by the Milwaukee

Street Railway company, and the matter is now ready for

argument. It is claimed that there is no authority for the

taxing of the two plants and the franchises, as they form

part of the property of the Milwaukee Street Railway com-

pany and should be taxed by means of the tax upon the gross

receipts of that company.

The city attorney has rendered an opinion in which he

holds that the Milwaukee Street Railway company cannot

be required to pave between its tracks, ior the reason that no

provision was made for such a proceeding in the ordinances

granting franchises to the company. The franchise is a con-

tract between the company receiving it and the people, rep-

resented by the Common Council, the city attorney holds,

and it cannot be changed except by consent of both parties.

To require the company to pave between its tracks would

work a violation of the terms of the franchise. The pro-

vision should have been inserted in the original ordinances.

While the city attorney holds that the present ordinances

cannot be amended in this respect, he expresses the opinion

that the Common Council can see to it that all ordinances

to be granted in the future are so worded as to require that

the company pave between its tracks, and an attempt to

carry out this suggestion will undoubtedly be made. Alderman

Theuring says that he intends to make it his business to see

that this is done, and even Alderman Kuth, the chairman

of the council committee on railroads, who is supposed to

be very friendly to the Milwaukee Street Railway company,

says that the company ought to pave between its tracks.

The new Clybourn street line of the Milwaukee Street

Railway company has been opened. The line runs from the

lake shore along Wisconsin street and Grand avenue to Sixth

street, thence to Clybourn street and thence to the city

limits at Thirty-fifth street. Between Twenty-first and

Twenty-fifth streets the company had to fill a ravine some

100 feet wide at the top and 30 feet wide at the bottom.

Next spring the new line will be extended to the Soldiers

Home, a distance of about a mile, the line running down
the Menomonee valley directly west for half a mile, thence

running three blocks south, crossing the tracks of the St.

Paul railroad company and the river by means of a high

viaduct to be erected this winter, and thence running directly

into the Soldiers' Home grounds. The line wdl be of great

benefit to the people working at the West Milwaukee shops

and will also aflford easy access to Calvary cemetery.

The Common Council has awarded to the Johnson Electric

Service company the contract to furnish an electric clock for

the new city bell tower and the price is $ i ,900.

The survey for the La Crosse and Merrillan electric line

has been completed and further developments are awaiteji

with interest. A considerable part of the right of way has

been secured. The line is to pass the Black River Falls

and the entire distance is 55 miles.

The Filer & Stowell company of this city is building one

of the largest electric power house engines ever manu-

factured. It is to be used on the Chicago North Side Elec-

tric Railway system, owned by the Yerkes syndicate, and

is to drive a directly connected Siemens & Halske generator.

The flywheel of the engine will weigh 100,000 pounds. The
engine will be of the cross-compound type, with cylinders

24 and 4S inches in diameter, 48 inch stroke. The crank

shaft will be 24 inches in diameter and will be made of hol-

low fluid-compressed steel.

A few days ago Julius M. Jensen, a conductor on a Rus-

sell avenue street car, proved himself a hero. His car,

through no fault of his own or of his motorman, crashed

into a wagon in which there was a woman who was driving

and whose horse had become uneasy and had backed in

front of the car. The woman was thrown out backward

and she fell within two or three feet of the front of the car

and almost under the wheels. Jensen, however, had

stepped upon the footboard, and when the car struck he

jumped forward and caught the woman. He is. a small

man, and the weight of the woman, who was large, threw

him agamst the car, but he escaped death and saved the

woman besides. Neither was badly hurt. A momentlater

the conductor was getting the names of the woman and two
or three passengers for the purpose of showing that the

accident occurred through no fault of his. He did not

seem to think he had done anything out of the ordinary.

C.

Northwestern Notations.
Minneapolis, September 28.—It is reported that a

wealthy New York man has been found who is willing to

brave Mr. Lowry's displeasure and antagonism and build

the much longed-for street car line from St. Anthony Park

to Minneapolis. The fight for a franchise will be a royal

battle, for Mr. Lowry will hardly sit quietly by and see a

competitor enter the field which is now his alone. He will

be aided by the St. Paul council, which will have to grant

the franchise to the newcomer, as St. Anthony Park is

within the limits of St. Paul; hence the outlook for the pro-

posed line is still far from rosy.

Thos. Wallace, Jr., wants $5,900 from the Carpenter

Eleclric company in St. Paul, for merchandise delivered the

defendant by the Ansonia Electric company of Chicago.

The village of Biwabik, Minn., recently appointed a com-

mittee to confer with the Biwabik Bessemer company to

find out what that company would furnish the village with

electric lights for. The committee reported that the com-

pany would furnish lights for $30 per month per light. As
Virginia, Minn., secured lights for $12.50 per light per

month the Biwabik people think the local company ought

not to be charged more than that, and they are thinking of

putting in a plant of their own.

The \-illage of Sleepy Eye, Minn., has just bought two

35 light dynamos and a complete plant to replace the plant

which was ruined by fire last May.

Worthington, Minn., is taking bids for an electric light

plant.

La Porte City, la., has voted $25,000 bonds to put in an

electric light and waterworks plant.

Margaret E. and Robert E. Bader have sued the Min-

neapolis Street Railway company for $10,000 and $5,313.60

damages respectively, from the result of a runaway caused

by the horse becoming frightened by the sudden opening

of the safety gates with which the company has equipped all

its cars. It is claimed that the company violates the ordi-

nance in occupying more of the street than the ordinance

grants, and the plaintiffs also claim the gates to be a dan-

gerous appliance.

The Western Electric company of Chicago secured the

contarct to put in an electric light plant for Windom, Minn.

There is a prospect for trouble in Moorhead, Minn.,

when the local electric plant starts up. The Fargo Electric-

Light company, which has supplied light to consumers in
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Moorhead, has notified them that when they cease to take

light the company will remove all globes, fixtures, etc.

Inasmuch as the company charges consumers for these, it is

difficult to see where the claim comes in. One man was

charged $4.50 each for two three light reflectors, and was

charged for the lime taken to put them up.

J. G. Stevens, who owns the Stevens Point, Wis., water-

works bonds, is n^otiating to secure the Clark water power

and consolidate the electric light system with the water-

works.

F. McCorraack of Duluth has applied for an electric light

franchise at Two Harbors, Minn.

A new electric light company has begun operations at

McGregor, la,

C. W. McElyea secured a franchise to build a street

railway from the business section to the Normal school in

Cedar Falls, la., and will have it in operation by Novem-
ber 1st.

Electric lights will probably be put in at Winthrop, Minn.

,

this fall.

M. E. Daneher will make an estimate of the cost of an

electric light plant for Fergus Falls, Minn.

Electric lights and waterworks will probably be voted on

soon at Le Sueur, Minn.

The Albert Lea Electric company of Albert Lea, Minn.

,

secured the contract to furnish 26 arc lights at $7 per month

per light for five years.

An electric light plant is being built at Hamburg, Iowa.

The City Council of Dubuque, Iowa, reiused to grant an

extensionof 99years on the franchise of the Dubuque Street

Railway company, owing to the pressure of public opinion.

The present charter runs for 20 jears yet, so the matter is

scarcely urgent.

Receiver E. E. Clark of the St. Cloud Street Railway

company of St. Cloud, Minn., has filed his bond and will

now make a demand for possession of the property. Those

in possession claim it under sheriffs sale for personal prop-

ert)' taxes and refuse to give it up.

The Consumers' Electric company has incorporated in

Seattle, Wash., and will take all the business of the Third

Street & Suburban company, except the street car prop-

erty. This will remove an obstacle toward consolidating all

street car lines in the city into one company.

There is considerable of a tangle at Bismarck, N. D.,

over a lighting contract. The council originally passed an

ordinance granting Edmund A. Hughes a contract for elec-

tric lighting. The contract was not signed by Mayor Les-

lie, and at a subsequent meeting the council repealed the

ordinance and expunged from the record that part relating to

the franchise proceedings. Hughes then tried to secure a

writ of mandamus to compel the mayor to sign the con-

tract, but the judge refused to grant the order. New pro-

ceedings were immediately begun before the United States

Court at Fargo, ordering the mayor to show cause on Octo-

ber 7th why Hughes should not have the contract. In

the meantime poles had been distributed along the streets

and arrangements made to string wires and have the plant

in operation to furnish private customers with light by

September 20th. The day following the distribution the

council met in special .session and passed a resolution or-

dering Hughes to remove the poles from the streets, for-

bidding the placing of the poles or stringing electric light

wires, and ordering the chief of police to remove the poles

in case Hughes did not do so within 24 hours.

The Electric Light company of Grand Rapids, Minn.,

will soon build another building and add new boilers.

The Western Union Telegraph company is rebuilding its

line between St. Cloud, Minn., and Minneapolis.

The American Signal & Power company of Minneapolis

has been incorporated with $ioo,coo capital stock to manu-

facture electrical appliances and special patents which it

controls.

The People's Power company of Moline, 111., will build

a new power house and put in 10 new water wheels. This

company furnishes all the arc lights in Moline, Rock Island

and part of Davenport.

The Davenport Sc Rock Island Street Railway company

will soon be reorganized.

The Minneapolis Street Railway company is testing

fenders on some of its cars. They consist of an iron

frame with a network of rope inside, and project from

the front platform. They hang about six inches above the

track and look capable of giving a basis for a damage suit

against the company should one have the misfortune to get

under them instead of on top.

Electric light bonds for $70,000 were voted at Esca-

naba, Mich.

The Crookston Water Works, Power & Light company

of Crookston, Minn., is changing from the Thomson-

Houston to the Edison system. New machinery will be

added.

Bonds were voted at Windom, Minn., for electric lights

and water works recently, but injunction proceedings were

begun which prevented work. The injunction has been
turned down in the courts now, and that enterprising village

will secure it<; light.

St. Paul has contracted with the Gas Light company to

change the gaslights in the business part of the city and
place 2,000 candle power electric lights instead.

Conkey Bros, of Preston, Minn., contemplate using

their water power for electric light purposes. There is also

considerable sentiment in favor of patting in a municipa

plant, and it is probable that between the two Preston will

have light soon.

Dr. A. J. Stowe, W. Wadlow and C. F. Jackson were

granted a 30-year electric light franchise at Rush City,

Minn.

Westminster Presbyterian church, Minneapolis, was

burned recently, and in his report Fire Marshal C. O.

Pierce attributed it to '*a burn-out in the electric light

transformer caused by lightning discharge, which threw the

primary current on the secondary circuit. The primary

current on secondary circuit jumped to the gas pipe of

the center chandelier, thence through defective insulating

joint to the ground, setting fire to liberated gas at joint."

This report is understood to have been indorsed by City

Electrician Pillsbury. Later, however, Mr. Pillsbury tested

the transformer and it stood a test of 1,000 volts, and he

declares.it was impossible for the fire to have caught from

electric wires.

Manager Gill of the^ Montevideo Roller Mill of Monte-

video, Minn., offers to put in electric power and furnish

the city with electric lights.

The troubles of J. K. Tillotson of the Central Wisconsin

Inter-urban Electric company at Oshkosh, Wis., do not

seem to be over. The Paul Perrin/.o, Jr., Cedar Tie &
Lumber company of Marinette has sued Tillotson and the

company, garnisheeiog the Commercial Bank, city treasurer

and others and attaching the track laid and the franchise

from the city to recover a claim of $1,613 alleged to be due

for ties. Tillotson's friends claim it is persecution.

There is considerable sentiment at Mas-jn City, Iowa, in

favor of the city owning the electric light plant.

A heavy hailstorm at Eiu Claire, Wis,, damaged the street

railway company's power house over $800, breaking

every glass in the skylights. Of course the hailstones were

big as hen's eggs.

Ironton, a suburb of Duluth, is after street car service,

and the Duluth council is considering a resolution looking

toward ordering the street railway company to furnish it.

The city of Escanaba, Mich., has purchased the local

electric light plant for $70,000.

Citizens of Howard Lake, Minn., are in favor of voting

on electric light bonds.

The McGregor Electric Light & Power company has been

incorporated at McGregor, la., with $10,000 capital stock.

The Minneapolis city council has given the electric com-

panies another extension of 30 days to get the wires under-

ground, making in all six years of extension since the ordi-

nance was first passed.

An electric line is proposed between Tipton and Wil-

ton, la.

There is considerable sentiment in Radcliffe, la., for elec-

tric lights.

The capacity of the electric Hght plant at Marquette,

Mich., is to be tripled by building a new dam and putting

in additional water wheels at a cost of $10,000.

The cost of electric lights at Rhinelander, Wis., is con-

sidered too high by several of the business houses there, who

have ordered out the lights and returned to kerosene lamps.

J. C. Seelye of Bcainerd, Minn., has a scheme to build a

single rail electric line across Crane Lake portage, near the

Rainy Lake gold fields, of about 27 miles in length. He
thinks it could be built for $50,000, and there would be

mo -ley m it, owing to the great travel to the gold fields.

W. D. Craig, G. W. Motley and N. Blian will generate

electricity at Franklin, S. D., using power from an ariesian

well.

About $500 damage was done the electric Hght station at

Aberdeen, S. D., by fire.

It is understood that contracts for constructing the La

Crosse, Black River Falls and Neillsville electric line will

be let about October ist.

City Electrician Goldschmidt of Davenport, la,, is push-

ing a new ordinance which provides for official inspection of

electric wiring, something which has longbeen needed there.

M.

St. Louis. He reports business prospects for his territory
as excellent.

R. Leo Van der Naillen has been obliged to resign his
position as the western manager of the Boudreaux Dv-
namo Brush company and return to CaUfornia, owing to
the poor health of his wife. All who had occasion to meet
him during his stay in Chicago will certainly regret his de-
parture.

ELECTRIC RAILWAYS.
C. E. Loss has secured the franchise for an electric road

in Waukegan, III. He has given a $5,000 bond to have a
line running south from the business center to the Washburn
& Moen works by January 1st. Five years is allowed in
which to build lines running north and west. The down-
town track will be put in at once, along with the brick pav-
ing.

Allen J. Beaumont, soecial master in chancery named by
Judge Hallett of the United States Circuit Court in the de-
cree of foreclosure in the suit of the State Trust company
against the Pueblo, Col., City Railway company and the
International Trust company, sold the real and personal
property of the Pueblo City Railway company at auction
recently. The only bid made was $400,000, and it was
sold for that amount. A new company has been formed to
run the line, and it at once took charge.

The Richmond, Ind., street rail vvay plant, which has been
in the hands of a receiver for the past eight months, was
sold on September 14th by the sheriff of Wayne county.
The line was bonded by J. C. Shaffer, its former owner,
for $200,000, and these bonds weri held by S. A. Fordyce,
B. F. Hobart and Colonel Kerens, all capitalists of St.

Louis, and by the Union Trust company of St. Louis,
There was an indebtedness on the line of nearly $150,-
000. In the Wayne Circuit Court Judge John D.
Miller of Greensburg decided that the claim of the bond-
holders was the prior one. Mr. Fordyce, on behalf of the
bondholders, made the highest bid, $50,000. It is expected
that the bondholders will sell their purchase within a short
period for not less than $125,000.

TRADE NEWS.

PERSONAL,
Herbert A. Wagner, of the Wagner Electric Manufactur-

ing company and J. H. Rhotehamel, president of the Co-
lumbia Incandescent Lamp company, St. Louis, were in

Chicago this week.

George D. Rosenthal, St. Louis agent of the General
Electric company, made a flying trip to Chicago on Wednes-
day of last week. Mr. Rosenthal only gave his friends a

glimpse of himself, as he returned Wednesday evening to

The Electric Appliance company of Chicago, as general
western agent for the Grutting electric heating appliances,

is offering something very fine in the line of an electric sol-

dering iron and an electric curling iron heater. The com-
pany has some interesting circulars on these goods, going
considerably into detail, which it will be glad to furnish
on application.

Central station managers and construction companies
will be interested in the claims made by the Frick company
of Waynesboro, Penn., for the automatic steam engines
which it is turning out. The company has some excellent

types of directly connected equipments, described in ihe

catalogue just issued. The pamphlet is worthy of a place in

every central station in the country.

The Bradford Belling company's first catalogue will be
issued about November ist. The following are the com-
pany's specialties: Crefeld rubber wire, '^Bradford" incan-

descent lamps, Waterhouse arc lamps, Perkins switches,

sockets and cutouts, E., E. & S. specialties, Peerless com-
pound, "Monarch" tape, splicing compound, Edison cut-

outs and fuse plugs. The company's Chicago office is at

236 Randolph street.

The Central Electric company, Chicago, has just com-
pleted arrangements with the Changeable Electric Head-
light company of Syracuse to act as general western sales

agent for what is .claimed to be the "best and simplest

electric headlight in the world." The company is putting

up a fine display board in its salesroom, exhibiting type C
material and Billings & Spencer products. Callers will be
invited to examine and benefit by this exhibit.

Owing to the increased demand for P. ^ B. products
abroad, it has become necessary for the Standard Paint
company to establish headquarters in England, and for that

purpose President Shainwald sailed from New \'ork on the

"St. Louis" on Wednesday, September 25th. Mr. Shain-
wald contemplates spending two or three months abroad
and he expects to establish agencies for the sale of P. & B.

products in all the principal foreign cities.

The C. E. Woods company, Monadnock building, Chi-
cago, is preparing to extend its business in New York and
Chicago, and eventually establish a branch at Tokio, Japan.
This company has a trained force of consulting and super-

vising engineers, and is prepared to design dynamo electric

machinery and heavy equipments of all kinds. New appli-

cations of electricity are exploited, developed and applied.

This feature of the company's business has proved very
satisfactory to both the company and its clients.

In the latest pamphlet issued by the Manhattan Electrical

Supply company of^ New York, the following announce-
ment is made: "We will pay $100 cash for the privilege of
defending a suit brought by the Bell Telephone company
on the Berliner patent against dealers or users of our tele-

phones; the action to be brought in any state in the Union.
The above amount will be promptly paid to the first person

furnishing us evidence of the commencement of such action,

with authority for us to handle the defense of the same."
The catalogue describes many specialties of this company.

The Joseph Dixon Crucible company of Jersey City,

N. J., has taken the trouble to get the views of practical

men upon its products. While some railroads have used

Dixon's graphite for many years and many master mechanics

and engineers are fully aware of its economy and usefulness,

the company has not until quite lately attempted to bring it

more fully before railroad officials and engineers. Lately it

has been sending samples to engineers, and. the letters and
extriicts printed in pamphlet form show how useful even

the small samples have proven, and the evident economy
and the saving of oil and dollars if Dixon's graphite should

• be generally adopted by railroad companies.

The Lombard Water-wheel Governor company, 61

Hampshire street, Boston, is receiving some very flattering
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testimonials from users of its governors. A large paper

company which has been employing the governor for five

months states that it gives perfect regulation. The Montague

Street Railway companv of Greenfield, Mass., has a governor

in its power house at Millers Falls which it says takes care

of the two wheels to perfection. Another concern after

testing the governor thoroughly writes that it has given

excellent satisfaction,not permitting the wheel to vary over 2

or 3 per cent., and that it is the only apparatus that will

rrovern awheel under different variations of flume. With

such a perfect governor in the market the use of water

power for generating electric power should be largely in-

creased, and in such places as have suffered from want of

regulation an easy remedy is offered.

The American Steel Casting company,Thurlow, Pa., is au-

thority for the statement that castings for electrical purposes

are a distinct and special production and should receive the

most careful attention, with the view of attaining the best

results in an electrical point of view. The electric curves

showing the magnetic saturation of metal in this company's

products, it is said, is equal to that obtainable from Swede

iron. Gears, motor and generator frames, pole pieces, oil

cups and caps, etc., are produced promptly on receipt of

requisite pattern. The company is making blank gears in

large numbers, and believes thai it is supplying nine-tenths

of the blank steel gears used in the street-car motors in this

country. These gears are required to be entirely free from
honeycomb. The machinist may discover, on finishing a

blank gear, after nearly completing the same, a small defect

coming on the exposed part of the tooth, that will cause the
rejection of the casting.

BUSINESS.
The Boudreaux Dynamo Brush company reports a steady

increase of business all over the country. The Robinson
Engineering company of Baltimore has secured the sole

agency for Maryland, Virginia and the District of Colum-
bia,

S. S. Creider of Sterling, III., reports several fine con-
tracts for the Whiteside Harrison Telephone company, of

which he is president. The company is having the usual

amount of trouble on account of the Bell company's opposi-
tion, but it is making progress rapidly and steadily, and
hopes to secure a complete victory."

The report of the test on Packard lamps made by Prof.

Benj. F. Thomas, of the Ohio State University, in the

station of the Columbus Edison Electric Light company,
June, 1S95, which was published in this journal at the time,

has been printed in pamphlet by the company, and lamp
users will find the data very interesting and instructive.

In the last issue of the Western Electrician an item was
published to the effect the Pumpelly-Sorley Storage Battery
company of Chicago had "closed the following contracts
during the last week: 240 200 ampere hour cells to ihe
St. Joseph & Benton Harbor Eteclric Railway Light and
Power company of St. Joseph, Mich., to be used as an
auxihary in conjunction with the railway plant, this being
the first installation of storage batteries for electric railway
purpose in the United States." This last statement should
be corrected in justice to the Electric Storage Battery
company of Philadelphia, for this last named company has
had for some time what is claimed to be a very succesful
storage battery plant for railway purpose at Merrill, Wis.
The Electric Storage Battery company has recently estab-

lished an extensive office in Chicago, 309 Dearborn street,

under the management ofC. W. Woodard. Mr, Woodard
very naturaly desires that his company's excellent work
at Merrill, Wis,, should not be overlooked. It may be
said incidentally that Mr. Woodard has already done exten-
sive work for his company in the West since coming into

Chicago a stranger this fall. He has taken hold of the busi-
ness with an energy and determination that undoubtedly
will bring to his company good returns in the shape of
increase of its already growing business. He has up to

this time made some extensive sales and has almost in his

grasp several handsome contracts.

ILLBSTRATED ELEGTRIGAL PATENT REG0RD.
546,666. Means for Varying Light for Incandescent Elec-

tric Lamps. Charles A. Hussey, New York, N. Y.

Application filed September 29, 1S93.

A socket for incandescent lamps is provided with a key for

cutting into circuit a greater or less number of resistance coils

to vary the intensity of the light.

546,674. Electric Time Switch. James F. McLaughlin,

Philadelphia, Pa. Application filed April 11, 1S93.

A rotary switch controls the circuit, while a spring motor
rotates the switch, and a lock controls the operation of the

switi-h motor; a timepiece controls a setting mechanism,
whereby the time-piece operates to release the switch motor

^ at predetermined times.

546,682. Apparatus for Exterminating Vegetation. Albert

Scheible, Chicago, 111. Application filed January 22,

NO. 546,682.

A pair of electrodes are carried upon the vehirle, one con-

nected with each side of a source of electricity. The electrodes

are moved over the vegetation to be exterminated in contact

with the foliage, and the current passes from one electrode to

the plants, and through the stalks and roots thereof to the

moist earth in contact with the roots, thence 10 the roots and
through the stalks and foliage of the plants, which are in con-
tact with the second electrode, 'Ihe passage of the current
through the roots of the plants is thus insured.

546,689. Electric Arc Lamp. Conrad Weber, Friedrich

Goellner and Albert Schweitzer, Allegheny, Pa. Ap-
plication filed November I9, 1S94.

The curved carbons are mounted upon pivoted carriers con-
nected with the solenoid of the feeding magnet through a
toggle joint,

546,691. Continuous Current Rectilinear Motor. Clinton

E. Woods, Chicago, 111. Application filed April 6,

1S95.

The motor is to be used for propelling vehicles, and com-
prises a number of coils mounted upon a core and connected
end to end, the coils beim; connected with the segments of a
commutator, uf5on which rest brushes connected with the

source of current supply. A shifting magnetic d- Id is produced
in the core which reacts upon stationary poles along the line of

travel to propel the vehicle.

546,700. Means for Analytically Recording Gait of

Horses. Thomas J. Kean, Philadelphia, Pa. Appli-

cation filed December 5, 1S94.

A receiving surface is advanced at a rate corresponding- to

the speed ol the horse, and electrically controlled means record
the speed upon the recording surface. '

546.724, Electric System. Merle J. Wightman, Johns-
town, Pa. Application filed April 3, 1895.

A dynamo elecLric marhine is provided with a single arma-
ture and a plurality of fields, the fields being independently
connected with the source of current; a connection extends
from the source of current to the portion of armature controlled

by one field, while another connection extends from the portion
of the armature controlled by another field Co a working circuit

546.725. Self-acting Commutator for Telephones. Salo-

mon Berditschewsky dit Apostoloff and Moise Freuden-
berg, Paris, France. Application filed March 27,

1S95.

Switching apparatus is provided whereby the subscribers may
connect themselves at will with a subscriber with whom it is de-
sired to converse.

546,731. Telephone System. William W. Dean, St.

_^^ Louis, Mo. Application filed May 18, 1S95.

A local circuit is provided at each sub-station, comprising two
branches, one containing the microphone aud the oth'-r the pri-

mary of the induction coil. The circu't is supplied with > ur-

rent from a battery at the central station, which is switched
into circuit when connection is made with the line.

546,739. Method of Making Porous Plates or Electrodes.

John Johnson and James H. Robertson, Brooklyn,
N. Y. Application filed April 2, 1S95.

The method consists in making a mechanical mixture of mol-
ten metallic lead and granulated pumice stone, and then sub-
jecting the mixture to an electric current.

Issued September 24^ i8g^.

546,756, Production of Displaced Phases and Rotary
Fields. Charles S. Bradley, Avon, N. Y. Application
filed December 24, 1894.

The apparatus comprises a coil influenced by the line current,
and a coil whose current phases are a resultant of two branch
currents passing through a condenser and inductance respect-
ively.

546,799. Electric Light Display System. Jonathan E.
Woodbridge, Duluth, Minn. Application filed July

8, 1S95.

An electro-magnetic switch is provided in connection with
each of a number of lamps for closing the circuit through the
lamps, while a hand-switch is provided for opening the circuit

through all of the lamps.

546,802. Screening Electrical or Other Instruments and
Apparatus. William E. Ayrton and Thomas Mather,
London, Eng. Application filed July 3, 1S93.

The device is designed to screen electric instruments from
disturbances caused by electric for<es, and consists of a trans-
parent cover and a transparent electri ally conducting screen
of adhesive material covered by a protective coating.

546,806. Frequency Changer. Ernst J. Berg, Schenec-
tady, N. Y. Application filed June 21, 1895.

An induction motor has its inducing member supplied with
current from a generator of high frequency, while drills or
other apparatus requiring currents of low frequency are con-
nected with the induced member of the induction motor, a gen-
erator being operated by the induction motor supplied by an
exciter, which also sends current through the continuous cur-
rent coils upon the drill.

546.820. Electric Switch. George E. Linton, Worcester,
Mass. Application filed January 4, 1895.

The constructon is su h that the contact pieces are clamped
into close engagement with the s^'itch-knife to lessen the re-

sistance through the switch.

546.821. Electric Switch. George E. Linton, Worcester,
Mass. Application filed January 4, 1895.

An improved spring construction is provided for moving the
switch blades quickly out of engagement with the contact
pieces.

546.826. Electric Arc Lamp. Rupert Schefbauer, Pater-

son, N. J. Application filed November 16, 1S94.

The carbons are carried upon swinging arms provided with
segmental racks engaging pinions upon a shaft, adapted to be
rotated by the regulating mechanism.

546.827. Electric Arc Lamp. Rupert Schefbauer, Pater-

son, N. J. Application filed March 5, 1S95.

The lamp is intended for use with alternating currents, and
the invention consists in means for preventing the vibration of
the core of the magnet from similarly vibrating the carbons.

NO. 546,691.

546,828. Electric Arc Lamp. Rupert Schefbauer, Pater-

son, N. J.
AppHcation filed March 5, 1895.

A number of switches are provided, one for turning ofl the
current from a lamp without disturbluR other lamps on the cir-

cuit, and one that closes the circuit automatically when the car-

bons are burned out, and brmgs into the main line a resistance
equal to the resistance of the arc,

546,834. Electro- magnet for Pipe Organs. Edwin S.

Votey, Detroit, Mich. Application filed January 21,

1895-

A wind bo.x is provided, within which is situated a pneu-
matic, an electro-magnet being provided with a base forming
an interior chamber communicating with the pneumatic and
with an exhaust passage. An electrically controlled valve in

the chamber ol the base controls the circuit through electrical

conductors controlling the operation of the electro-magnet.

546,837. Insulating Support for Electric Wires. Joseph N.
Bulkley, Ridgway, Pa. Application filed March 4,

1895-

A headed bolt and nut is employed, with wedging tubular
sections diagonal from end to end, and adapted to fit over the

bolts, and to be arranged to overlap each other in wedging re-
lation to each other.

546,874. Electrical Indicating System for Annunciators.
Walter F. Banks, Milford, Conn. Application filed

October 2, 1893.

The system is adapted to indicate at the ofl^ce the service re-
quired at any room in the hotel, and a return signal to the rrom
when ihe call is noted. The annunciator circuit is closed but
an instant when a signal is sent, whereby waste of battery cur-
rent is prevented.

546,892. Telegraphic Vibrator. Paul la Cour, Askovshus,
Denmark. Application filed May 7, 1895.

KO. 546,756.

A separately mounted movable circuit controller rests nor-
mally in contact with the vibrator, and a catch is arranged to
hold the circuit controller back from the vibrator after the con-
troller has been actuated by the vibrator.

546,901. Attachment for Electric Generators. George
W. Pickett, Denver, Colo. Application filed January
12, 1895.

A two-part commutator is provided on the dynamo, having
separated ends, between whi^ h rests a bearing sleeve; an
auxiliary commutator is provided, which is revoluble on one
end of the main commutator.

546,904. Combined District Telegraph and Telephone
System. Edgar E. Salisbury and Albert E. Dean,
Tacoma, Wash. Application filed August 21, 1894.

A telephone supporting lever winds the actuating spring of
the call-bo.x by the weight of the telephone when hung thereon,
but is capable of being lifted by the spring when the lever is re-
leased by the removal of the telephone.

546,917. Electric Meter. Jules A. Dejardin, Paris,
France. Application filed April 20, 1S95.

A coil is suspended from a pivoted balance wheel, and is
adapted to be acted upon by a fixed coil. The supply current
passes through the coils, and the force acting upon the sus-
pended coil tilts the beam,

546,957- Fuse Connector. Alfred Gartner, Newark,
N. J. Application filed July 25, 1S95.

The terminal plate is provided with slots in its end to be en-
gaged by the binding si rews, a spring loop being centrally ar-
ranged and projecting perpendicularly from one side of the
plate, while an extension projects from and laps under the
plate.

546.965. Telephone. George A. Tower, Maurice Hunter
and Joseph P. Eastwook, Richmond, Va. AppHcation
filed December 20, 1894.

The telephone comprises a carbon diaphragm, against the
rear face ot which rest a number of pivoted triangular blocks,
the ends o( which reslagainst the diaphragm, due to the weight
of the carbons.

546.966. Electrical System of Motor Regulation. Merle
J. Wightman, Johnstown, Pa. Application filed
March 27, 1S95.

A dynamo is employed, having a single armature, one por-
tion of which is in shunt to the source of constant potential, and
another portion of which is in shunt to ihe source of constant
potential and in series with the working circuit.

564,972. Telephonic Attachment. Louis J. Gerson, Phila-
delphia, Pa. Application filed January 14, 1895.

A speaking tube is connected to the frame by means of a ball
and socket joint, whereby the tube may be turned in any
direction, '
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Arnold's Power Station System at Fort
Dodge, Iowa.

More than a year ag-, on May lo, 1S94, a description of

an electric power station system, designed byB. J. Arnold of

Chicago, was presented in the Western Ei-ectrician.

.\t that lime it was only possible to describe the system in a

general way, as a commercial plant built on the lines pro-

posed had njt ih i. been put in actual. operation, but Mr.

.Vmold's success in similar work gave assurance that the

station built in accordance with the plans of the designer,

but they are necessary in this case, owing fact that

the company building this station owned an old electric

plant, and in order to utilize as much as possible o tj d

machinery an auxiliary shaft was installed in the plant

from which the old dynamos shown in the cut are driven.

Ordinarily a plant consisting of two dynamos and two

engines installed under the .'Vrnold system would look like

the equipment shown in Fig. 6. Fig. 2 is a view look-

stop either generator without stopping the other generator

or the engine, and Fig. S is the plan view of the Fort

Dodge station, showing the method of increasing the plant

;

the dotted lines showing the machinery to be inserted in

the future, and also giving a sectional view of the mechan-

ism. Referring now to the sectional view shown in Fig. 8

C c are hollow cast-iron quills or shafts mounted in

bearings P p and carrying the armatures of generators

Nos. I an.l lespectively. i; is a steel shaft carried in bear.

new system would be worthy the attention of epgineers. In

the previous article the system was described, and its appli-

cation to various kinds and classes ofelectiic power systems

was e.\plained. In the present article a coirmercial plant

in operation, employing this system, built by the Nordberg

Manufacturing company and instalkd under the direction

of Mr. .'\rnold, will be described in detail. The equip-

ment referred to is that of the Fort Dodge Light & Power

company at Fort Dodge, la. This is the first system

of the kind that has ever been installed, and it has con-

sequently attratltcl much attention. Fig. I shows the gen-

eral view of the power system as it now exists. It will be

noticed that there are certain arc and incandescent dyna-

mos shown in the cut, which ordinarily would not be in a

TO 5. ARNOLD'S I OWEK STATION SYSTEM AT FORT DODGE,

ing directly Ixtnecn the large direct-coupled General

Electric monocycle generators, showing 'the double bear-

ings and the rope driving sheave which operates the aux-

iliary shall. Fig. 3 shows the end view of one of the

monocycle generators with the necessary connections for

attaching a second engine when it becomes necessary to in-

stall it. Fig. 4 shows the detail of one of the commutators

and one of the double bearings hereinafter described. Fig.

5 shows the connecting mechanism between the eng'ne and

the generator. Fig. 6 shows the plant as it would have

been installed had it not been necessity i" utilize ihe old

machinery. Fig. 7 shows the methcd of connecting the

generators to the engines by means of electric clutches.

This method is to be used when it is necessary to start and

ings D il and extending each way from thefe bearings to

the engine shafts, A a, and carrying upon its end disks

F f securely keyed to the ends of the shaft; the quills

being carried in independent bearings do not touch the shaft

E, but clear the shaft one-half inch all around. On the

ends of the engine shafts securely keyed thereto, are disks

Hk, corresponding wilh the ends of the quills C c alieady

described. These disks or couplings and the ends of the

armature quills do not touch disks F f, but have a clear-

ance of one-half inch in all directions, thus allou irg shafi E
wilh its disks .F/ to lie idle or passive in brarhigs D d, while

the quills revolve around it. When operaiing under

normal conditions engine No. I drives generator No. i

directly coupled as follows: Three rectangular sleel keys are
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inserted in slots 6' spaced 120 degrees apart and secured in

place by suitable bolts, thus coupling disk H directly to

quill C by means of these keys, but in no manner making

connection with disk F. The external view of this coup-

ling with its keys is shown in Fig. 5. It will now be seen

that the engine will operate generator No. I and not re-

volve shaft E. In a like manner engine No. 2 can be di-

rectly coupled to generators No. 2 and No. 3, so that we

will have one small direct coupled unit of one- third capacity

of the plant and one large directly coupled unit of two-thirds

the capacity of the plant always available without revolving

any shafting or having any more wearing parts than an ordi-

nary directly coupled plant. Now suppose it is desired to

couple generator No. 2 to engine No. i, owing to gener-

ator No. I becoming disabled or for other reasons. To
accomplish this it is only necessary to remove the three steel

coupled plant with but two engines and three generators to

have the same flexibility as an ordinary directly coupled plant

with three engines and three generators, and at the same

time saving the difference in cost between three small en-

gines in one case and two engines, one large one and one

small one, the combined power of which is equivalent to

the three small ones, in the other case. By this method a

saving in cost of foundations, cost of engines and cost of

labor, fuel and oil to operate the plant is effected. If en-

gine No. I were a compound engine, as would ordinarily be

installed, and made sufficiently strong to allow high pressure

steam to be worked in the low pressure cylinder, the oper-

ators of the plant would be able to drive generators No. i

and No. 2 direct from engine No. i up to their full capacity,

in case engine No. 2 should be disabled from any cause.

The method described of connecting the machines is

suitably arranged by means of brushes K k and Q q
whereby current can be passsed through them so as to

attract the circular rings or armature mentioned when
necessary for coupling up.

By means of the magnetic clutch, formed by passing

current through coil /!/, thereby attraciing disk / which
positively connects disk // to disk J, dynamo No. i is driven

from engine No. i without revolving shaft E, and in Hke
manner engine No. 2 can be made to drive dynamo No. 2.

In case dynamo No. i becomes disabled and it becomes

desirable to couple dynamo No. 2 to engine No. i and shut

down dynamo No. i, current is passed through coil O, which

attracts armature C, thus coupling engine shaft A to shaft

E through disk F. Current is now passed through the field

and armature of dynamo No. 2 in such a manner as to make
an electric motor of it, and when it reaches the same speed

VrttilBM tteSTBuiAi-

keys U and insert them in slots K spaced 120 degrees

apart, the keys being secured in place by suitable bolts. In

this manner quill C is released from ditk //and disk /Tsind

coupled to disk /", which will cau^e shaft E to revolve when
engine No. \ revolves. If now there is inserted three ad-

ditional steel keys in slots w^ the effect will be to couple disk

/to quill r, thus rigidly connecting the armature of gen-

erator No. I to the shaft of engine No. i. Now re-

move keys from slots u. By starting up engine No.
I generator No. 2 is driven directly coupled from it

through the quill of generator No. i, which is now
standing still. In case it is desired to also drive generator

No. I at the same time, it is done by inserting the keys in

slots U, thus driving both generators from engine No. i,

and by similar cornections with engine No. 2 any one or

all of the generators can be driven from engine No. 2.

Thus either one or all of the generators are available from
the large engine unit and two of them available from the

small engine unit; thus making it possible for a direct

FIG. S. ARNOLD'S POWER STATION SYSTEM AT FORT DODGE, ]

only applicable where sufficient time is allowed to permit

stopping the machines for making the necessary connection,

as in ordinary lighting plants which operate about 12 hours a

day. In case the engines and generators are operated con-

tinuously an electro-magnetic clutch system has been de-

signed which permits coupling the generators and engines

when running at full speed.

Referring now to Fig. 7, shaft Scarries on its ends disks

/^/"similar to the one hereinbefore described. These disks

carry wrought-iron rings or armatures Z /, C ^?", whi^ch are

secured to the disks by round gudgeons or studs. The cir-

cular rings are held against the disks by coil springs surround-

ing these gudgeons, so that when the rings are not attracted

by the passage of current through the coils hereinafter

described, they remain compressed against disks Ff and

do not touch disks H /, h j. Disks Hh^ which are secured

to the engine shafts, carry also circular wrought-iron disks

/ /, which are attracted by coils M m when necessary,

Coils M ?n, O 0, yV 11 are copper wire wound in recesses and

as engine No. i, shown by a suitable indicator, current is

passed through coil k, thus attracting circular armature ^
and coupling disk /to disk /, or securely connecting shafts
to the armature of generator No. 2. Now generator No. 2

is being driven directly from engine No. i, and the current

is now cut off from coil M, thus disconnecting the armature

of dynamo No. i, allowing it to come to rest. In a similar

manner dynamo No. i can be coupled to engine No. 2, or

either generator or both generators can be coupled to either

engine, thus making an absolutely flexible directly coupled

plant, and by using compound engines so designed that

steam can be worked in the low pressure cylinders, both gen-

erators can be driven to their maximum capacity from eiiher

engine and allow one engine to stand still for repairs. With
this arrangement of engines and generators equal to one-half

the maximum capacity of any plant and a storage battery

auxiliary also equal to one-half the maximum capacity of

the plant, it is claimed that any electric railway or power
plani can be operated with two engines and two generators
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with greater flexibility and for less money per kilowatt hour

than by any system now bmll, and at the same time make the

investment less than is usual under the present methods of

construction.

The Fort Dodge plant started JalyTst without a hitch in

any respect and has been in successful operation ever since,

to the entire satisfaction of its purchasers and the designer

of the system. Owing to the great fly-wheel effect of the

armature and engine fly-wheel under this arrangement 60

per cent, of the load of the plant can be thrown on or ofl"

without varying the voltage on the switchboard over -'4

WESTERN ELECTRICIAN.

until after a fierc? struggle. Uesides the motorman and con-

ductor there were five" men and two women on the car.

Several were injured in the struggle, and all were thoroughly

frightened. The car had been stopped on a lonely part of
the road and the thieves got away with their booty un-

molested.

British Association Meetings.
Writing of the meeting of the British association an Eng-

lish correspondent of the iWw York Tribune presents a very
attractive picture of the gathering. Instead of going lo the

FIG. 6. Arnold's power station system at fort dodge, jowa.

volt. A company is now being formed to build central sta-

tions under these patents.

An Electrical Solomon.
Why do the electrical people constantly aver that the

general public is ignorant of the principles which govern

electricity, when men of experience running through a

period of 16 years, who have summered and wintered with

the electric current, so to speak, are ready to yield up

chunks of wisdom? Away over Sterling way, during the

comfortless \vinter, when the cold weather caused the coal

pile to shrivel, and the long evenings made it bad for the

kerosene can and the frozen gas, the question of electricity

came up and floated into the hands ofan interviewer who
sought an electrical solon and probed him. He—the solon

—made an electrical expert of the interviewer, who gives the

ignorant outer world some facts which, as Capt. Cuttle

would say, "when found make a note on't." These are the

words of the new fledged scientist, as he gave ihem recently

in an Illinois daily paper:

A volt is the unit of electromotive force. An ohm is the

unit of resistance; an ampere is the unit of current sireng h.

Twenty amperes constitute one horse power, and 1,000 am-
peres is called a killo-ampere; 746 watts constitute a horse
power; 746,000 watts is called a killowatt; 32,000 pounds
raised one foot in one minute represents one horse power in

relation to steam engines, and four pounds of coal is used
per horse power per hour.

One arc light is 2,000 candle power, and runs 50 volts on
dfYz pounds of coal. Carbons cost $11.75 P^'^

i,ooo; engi-

neer or fireman 40 cents per hour. As applied to

Falls 25 arc lights will illuminate the whole town, placing
one in every other block. To do an equal amount of light-

ing by the incandescent system would require 80 lamps of

25 candle power, 50 volts, to equal one arc light in in-

tensity. .

Candle power is measured by the distance in feet'of the
reflected hght of an ordinary sperm candle on a strip of

black velvet. Manufacturers of incandescent machinery
give nine 16 candle power lamps 50 volts to the horse
power.
The first cost of an incandescent plant exceeds that of an

arc plant by about $300. Figure up and say which is the
cheaper sort of light for streets, and if any of the facts are
erroneous tell us so.

Learned pundit, your "facts" are not "erroneous"—far

from it. But, somehow, they bring to mind the little boy's

conundrum; "JMawI Maw! How fast can a cow run up a

alley a minute?" Flies do not rest on the Solomon's state-

ments.

larger towns, as an American society would, this writer in-

timates that the members are partial toward the smaller com-
munities where they are made much more of than they would
be in the busier commercial centers. A meeting of the asso-

ciation in a quaiut, dehghtful town like Ipswich is a local

event of overshadowing significance. The town hall is sur-

rendered for a week to the men of science as their head-'

quarters, reception-room, postoffice and printing bureau.

All the best assembly-rooms are reserved for the work of the

sections. Excursions are planned to every church, ruin and
private park in the county; and the largest country houses

are opened for the reception of visitors, lawn parties and

DYNAMO N?i
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pelled by good manners to take more than a little of any
science, nor to like that little long. The tall, handsome
English girls hover for awhile about the dry stalks in front

and try to get a few drops of the honey of wisdom out of
them

; and then they wing their way out, with a buzz of whis-
pered conversation as they go.

It seems though that women play an important part in

these meetings. They write papers on the most abstruse

subjects, and read them with an authoritative air. Miss Doro-
thy Marshall has discoursed fluently on a method of com-
paring the heats of evaporation of different liquids at their

boihng points. Miss Nina Layard has held forth on the

subject of ultimate vital units. Mrs. Ayrton, with a yellow
feather waving in her hat, and with a rich, perfectly modu-
lated voice rising and falHng melodiously, spoke with sweet

reasonableness of the '"Equation Connecting tlie Difference

of Potential Current and the Length of the Electric Arc."
She not only discussed this intricate mathematical puzzle,

but she also covered the blackboard with a maze of figures

and formulas and worked her way out of them calm and
triumphant, while Lord Kelvin, Lord Rayleigh, Professor

Hicks, Professor Riicker and all the other great men looked

on and wondered. With as little apparent effort as would
have been required for promoting the exchange of gossip at

an afternoon lea, she explained her experiments with solid

carbons, and Professor S. P. Thompson congratulated her

upon producing the most accurate formulas which had yet

been worked out

Of Lords Kelvin and Rayleigh there is much interesting

personal gojsip. The foremost man of British science is the

position ascribed to Lord Kelvin, and he is pronounced the

real leader of the association. He never misses a meeting
of the mathematical and physical section, and he takes an
active part in the discussions. He was at his best in giving

an account of experiments conducted by himself and two
associates in the electrification of gases. He has a strongly

marked, benignant Scotch face, with gray beard and hair

and a high forehead. While not a smooth and fluent speaker,

since he has contracted the English habit of hesitation and
reworking of sentences midway, he has an animated style,

makes many expressive gestures and is most gracious and
cordial in his manner. The lucidity of his mind is revealed

when he is suddenly exposed to suggestions and criticisms,

as he was this morning from Professor Lodge and others;

and his kindness of heart inspires appreciative and magnani-
mous comments lipoQ every paper that is read before the

section. Lord Kelvin, great man of science as he is, has

the simplicity of a child in his social relations and manner of

life. He is an optimist who believes that the world is on
the verge of scientific discoveries more remarkable than any
which have ever been made.

DYNAMO N??
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Electric Car Held Up by Masked IVIen in

a Chicago Suburb.
Four masked men boarded an electric car on the Chicago

and North Shore Electric Suburban line at 8:25 o'clock

last Monday night at the corner of Bervvyn and Evanston

avenues in Edgewater, a suburb of Chicago, and compelled

the passengers to give up their valuables, not, however,

FIG. 7. AKNuLb'o I'oWcK bl'Aliu.N

afternoon teas. The section signs are painted in large let-

ters in the main streets, so that no near-sighted or absent-

minded stranger will be in danger of losing his way, and the

local press makes elaborate preparations for printing daily

supplements containing detailed accounts of the proceedings

of the association. For a week the association is in com-

plete possession of the town. Everything is done for the

comfort of the members, and nothing else is talked about;

and the conditions of environment minister to the self-es-

teem and enlightened self-respect of the wise men, their

learned wives and their accomplished daughters.

Of the meetings of the several sections this writer says

that exits and entrances are constantlymade, and few callers

stay for the close of a paper or of a discussion. Everyone

is licensed to come and go as he pleases. Nobody is com-

S\:bTi.:\l Al* FOKT DODGE, IOWA.

The same writer is authority for the statement that after

Lord Kelvin the second place of honor in the association be-

longs to Lord Rayleigh. He, too, is a frequent speaker in

the discussions of the chemistry and mathematical and physi-

cal sections, and a very direct, logical and forcible

debater he is. The account which he gave of his own inves-

tigations of his new element, argon, in connection with

Professor Ramsay's experiments with helium was only intel-

ligib'e to experts; but even if the audienc? could not fol-

low the details, it was impressed with the intellectual strug-

gle which had been in progress in the scientific laboratories

and with the conquest of mind over matter which had been

accomplished.

The trolley party fad has struck Des Moines, Iowa.
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Electric Plow in Germany.
Several applications of electricity to farm work have been

suggested and some attention has been devoted to the de-

velopment of these ideas, mostly, however, upon experi-

mental farms. In this country farmers are loth to conduct

experiments at their own expense and for this reason very

little practical work has been done. But this hesitation

about spending their own money and giving their own time

to these projects does not necessarily imply a lack of inter-

est in such matters. On the contrary the thrifty agricultur-

ist is ever on the lookout for labor-saving devices, and the

announcement made some time ago in the Western Elec-

trician that a complete electrical equipment had been in-

ELECTRIC PLOW IN GERMANY.—CABLE CAE.

Stalled upon a farm in Germanyattracted considerable atten-

tion. Later advices concerning the progress of the experi-

mental work were presented in this journal on May iSth

and now an official report is at hand giving further particu-

lars of this interesting work. The United States consul at

Leipsic, Otto Doederlein, has made an elaborate report to

the state department upon this subject and has furnished

drawings illustrating the equipment, from which the accom-

panying cuts are made. Consul Doederlein says that although

steam plows, in conjunction with locomobiles, have in the last

30 years shown great advantages over manual and animal la-

bor, several objections thereto are irremediable, notably (i)

their cost, {2) the expense of fuel and attendance, (3} the

necessary water supply, (4) their size and weight, and (5)

their inapplicability to small farms for the first four reasons,

and small farms form an important part in this question of

national economy. Size and weight are serious elements, in

view of the looseness of the soil under treatment.

Locomobiles, owing to their long periods of inaction

during the year, waste an immense amount of motive power.

Moreover, the rate of payment is, for such reason, very

high.

Electric motors, on the other hand, are (i) far less ex-

pensive to make; (2) far lighter in their construction, md,

consequently, more portable; (3) they can be used at a far

greater distance from the actual source of power, thus sav-

ing much haulage.

A stationary engine or locomobile for farming on a large

scale transfers its elementary power through an electric

motor to the seesaw, tilting, or balance plow, the motor be-

ing mounted on the plow itself, thus avoiding wire-rope

traction. The anchor shaft of the motor sets in motion a

double spur wheel, which, in turn, drives a pinioned shaft.

A chain extended over the field and held taut at both

ends by triple ground anchors is worked by this ]/inioned

shaft, which draws the plow along the chain across the field.

On reaching the end of the chain, the plow is tilted to the

other side and the simple reversal of the current sets the

plow in motion in the opposite direction. In returning, it

deposits the chain sideways ready for the next row of fur-

rows. A laborer, by turning a lever, draws up the three

ground anchors, and, by this simple action, sets the travel-
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ing wheels affixed to the anchor axles in motion, so that

the anchors are easily moved to the next furrow. The
motor tightens the chain before starting; the slack length of

chain thus deposited behind the plow allows for any in-

equalities of length resulting from the shifting of the anchors,

which are also provided with a spare length of loose chains

for use in case of need.

THE ELhCTRIC PLOW IN SMALL HUSBANDRY.

There are three factors to be considered, viz.
.
(i) the

source of power, or primary station; (2) the transmission of

such power; (3) the lilting plow, with its electric motor.

(i) T/ie Soiiixe of Power,—This may be any ordinary

agricultural locomobile of from eight to 12 horse power, but

special care must be taken to furnish it with -as sensitive a

regulator as possible, in order to be able to surmount the

irregularities liable to occur in switching the electric motor

on and off, and also to prevent the occurrence of too great

fluctuations in the number of revolutions. The locomobile

may stand on any solid ground at the edge of the field to be

plowed. It drives the dynamo, which is placed on a car.

This car also serves to transport the gauging apparatus

for measuring the strength of current and tension, a reel or

windle for the cable, as well as for bringing the plow to the

field. One end of the tipping plow is fastened behind this

primary station car by means of a cramp iron, while the

guiding roller in the rear is placed so far downward as to

rest on the ground and thus guide the plow. Locomobile

and primary station together are thus brought to the de-

sired spot with one team. As soon as the locomobile is set

up accurately by means of brake blocks, the dynamo car is

placed straight btfore it, fastened into the ground by means

of an anchor placed opposite to the belt tension; the driving

belt is placed over the driving wheel of the locomobile and

the disk of the pulley of the dynamo machine, and the pri-

mary station is then in working order. The dynamo ma-

chine and gauging apparatus are protected against the

weather by means of a cover. As the primary station is

overlooked by the fireman of the locomobile, the dynamo

machine does not require a special attendant.

(2) The Transmission of Potver.—Two cables, corre-

sponding with the two poles, serve to transfer the electric

power from the dynamo machine to the electric motor. One
end of this pair of cables is affixed to a projecting, bar of

the plow and moves backward and forward with it, like a

pendulum, while the other pair of eiid^ is secured to the

dynamo machine.

The friction of the cable on the ground is avoided by

means of light cable carriages fitted with insulating nippers.

These carriages follow each motion of the plow automatic-

ally, as the wheels are fitted into forks, which, pivoting in

every direction, answer to all the movementsof the plow.

Five or six such cable carriages, according to the length

of the area to be plowed, are easily watched by a boy, who
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has to take care that, in reversing the motion of the plow,

they follow such motion.

(3) The TiltingPlow, with Electric JMoier.-h. tiltingplow

for small husbandry is fitted with two shares on each side.

In front of each of these is a forecutter to prepare the

ground. The frame and body, as also all other parts of

the plow, are of iron and steel and so strongly made that

it is powerful enough to cut furrows to the depth of from 25

to 2S centimeters {10 to 11 inches"), even in heavy, clogging

ground. The plow may also be fitted with underground

looseners, which follow the plovv and loosen the subsoil to

as much as 40 centimeters (15.^4 inches) in depth, but do not

turn it over.

The iron frame of the tipping plow bears in the center

shaft an arrangement on which are two main wheels of dif-

ferent diameters; these are adjustable perpendicularly and

can be turned sideways. The adjusting or placing of the

wheels is easily effected from the driver's seat by means of

a spiral and wheel, so that the driver has the plow under

thorough control. An electric motor is mounted on the

plow frame. A spur wheel is wedged onto the motor's an-

chor shaft. The motion of the electric motor is trans-

mitted from this spur wheel with the aid of an intermediate

appliance to a roller with a chain wheel. The dimensions

of this appliance, which is made of cast-steel, are so de-

termined that the compass of the chain wheel receives a

lineal speed of 70 meters per minute. The plow is, there-

fore, moved at this rate of speed across the field by means

of the stretched-out chain, the links of which are 11 milli-

meters (seven sixteenths of an inch) thick.

The chain is directed on to the chain wheel by guiding

rollers in such manner that the tautly stretched chain end is

constantly striving to raise the forward end of the plow as

well as to press the rear end into the soil. This results in

a steady and certain progression of the plow, enabling one

with this implement to throw stubble from 10 to 15 centi-

meters (four to six inches) in height flat down, and to cut

seed ridges.

To this end special peeling or shelling apparatus are con-

structed, which, after removal of the plowing arrangement,

are affixed to the frame of the tipping plow in the simplest

manner, the operation being easily performed in a short

time by any plow driver.

The mode of proceeding to the next row of furrows and

reversing the motion of the plow have already been ex-

plained.

ELECTRIC PLOW IN HUSBANDRY ON A LARGE SCALE.

For extensive fanning operations the aim was to produce

an electric plow capable of plowing four to five hectares

(one hectare=2.47 acres) to a depth of 35 centimeters {\'^}i

inches) in lo hours. As this requires about 35 horse power

the ordinary locomobiles at hand are not available. But,

on the other hand, any ordinary stationary engine is capa-
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ble of supplying the elementary power necessary to run the

dynamo machine under specially advantageous conditions.

In fact, a properly fitted stationary engine will always work

more economically than a portable engine, which will fre-

quently burn up to 10 kilograms (22.046 pounds) of coal per

hour per square meter of heated surface. The expense ot

water carting is also dispensed with.

As in the case of small farming the operation is comprised

under three headings, viz., ([) the primary station, (2) the

transmission of power, and (3) the plow, with electric mo-

tor.

(i) The Primary Station.—A dynamo machine of the

rec|uisite power is attached by driving belts to the station-

ary engine, b^ing, of course, fitted with the necessary ap-

pliances for gauging the force of the current and the ten-

sion. Water power, where available in the necessary

degree, may be very advantageously used to drive the

dynamo machine, which can be done either by taking the

power direct from the turbine or the water wheel, or by in-

direct beltings.

Here, again, it is essential that the elementary machine

be prevented, by the introduction of suitable regulators,

from too much variation in its revolutions. In like manner,

when land is being reclaimed or improved, the stationary

power must be used rationally. Thus, instead of the driv-

ing machinery of the pumping works, a dynamo machine

should be used to produce the electricity, which can be

conducted thence to any desired distance and for any

wished-for purpose. It is only in such manner that a

stationary engine can be intelligently turned to account in

husbandry, inasmuch as uninterrupted use' materially re-

duces the cost of creating steam, both par hour and per

horse power. Moreover, as the electric current is avail-

able, the electric plow may, with the aid of electric light,

be worked all night.

(2) Transmission of Poiuer.—Two bare copper wires

are carried from the dynamo machine to the field which

is to be plowed, in like manner as telegraph wires are

borne; namely, on poles. According to the size of the

field, this connection by copper wire is either brought to

the further end of the field, or where its length is Soo to

1,000 meters (2,625 to 3,281 feet), to the center division

ELECTRIC PLOW IN GERMANY.—FOUR-SHARE PLOW.

line of the field's length. Both the cables are affixed to

the copper wires by nippers in such a way that they can

be easily moved backward or forward. These cables are

borne by the cable carriages and move forward and back-

ward with the plow like a pendulum,

(3) The Plow, With Electric Motor.—A three or a four

share plow is used for husbandry on a large scale. It is

made on the same principle as the two-share implement,

already described, only proportionately stouter. The frame

of the tipping plovv, which carries the cast-steel plowing

contrivance, as its dimensions necessitate, is made of

strong iron and carries a proportionately powerful electric-

motor; this, by means of an intermediate wheel gear, sets a

chain wheel in motion, which, in turn, draws the plow

along the chain stretched across the field. Both the chain

and its ground anchors are like those used with the two-""

share plow, only corresponding in power to the demands
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made upon them. These anchors require two men to turn

them. One of them may be the plow driver, while another

man is stationed at each anchor to help in tipping the plow

and shifting the anchor.

The reversing and resistance gear is easily handled from

both of the driving seats, so that the driver, while guiding

the plow with ease, has at the same time control of its mo-

tions. The depth of the furrows is determined by adjust-

able rollers. The transport of this tipping plow to the

field is effected m exactly the same manner as already de-

scribed.

WORKING EXPENSES OF THE ELECTRIC TILTING PLOW.

(l) Two-share Ploiu in Small Farming.—The experi-

ments were made on heavy, binding, loamy clay soil near
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is stated by two German authorities at 39.36 marks
($9.37) and 46.72 marks ($11.12), respectively, per hec-

tare (2.47 acres), whereas both give the cost of plowing
with oxen at 50 marks ($11.90) per hectare. And, more-
over, a steam plow costs 60,000 marks ($14,280), as capi-

tal to be provided for.

As against this, the large electric plow shows : (i) Cost
of stationary steam engine (semi-locomobile), complete, 40
to 45 horse power, 13,000 marks ($3,094); (2) dynamo ma-
chine, including foundations and driving belts to produce

33,000 watts per hour, together with the necessary gauges,

5,00c marks ($1,190); (3) electric conduits, complete, includ-

ing labor, etc., three kilometers (t.S6 miles) in length (in

many districts poles would be cheaper), 4,500 marks

third of that required for the steam plow; the expenses con
nected with the generating of power are materially lower
than is the case wirh the steam plow, in which a very con-
siderable surplus power has to be raised in order to work
the pulleys end brakes and to overcome the stiffness of the
rope and the expensive transport of water is herein entirely
done away with.

ELECTRIC PLOW IN GERMANY.

Halle-on-the-Saale. A 10 horse power locomobile, fitted

with a very exact regulator, was used, with the following

results: Gauges showed a current tension of 110 volts and

a current force of 60 to So amperes, an average of S,ooo

watts), this being equal to the capacity of the locomobile

up to II horse power. Two furrows 60 centimeters broad

by 24 centimeters deep (23^ by 9^^ inches) at each plow-

ing. Power gauge varied between 600 and 700 kilograms

(1,344 and 1,56s pounds), giving a mean of 650 kilograms

(1,456 pounds) a resistance of from 45 to 48 kilograms

(lOO.S to 107.5 pounds) per square decimeter (3.937

inches) of the cross section of a furrow.

At a progression of 0.9 meter per second, 7.S horse

power was made really useful, so that the loss of power be-

tween locomobile (ii electric horse power) and plowing (7.

S

horse power), arising from transmission of power and tooth

and chain friction, was 3.2 horse power. Compared with

the loss shown by steam plows, this is exceedingly small.

Ignoring the purchase money for the locomobile, as most

arms have one for thrashing purposes, the cost of working

was:

Marks.
I fireman, 10 hours .- 3.50
1 driver, 10 hours 3.50
2 boys, 10 hours 3.00
Interest and sinking fund for working capital and re-

pairs, excluding electric motor, on 6,750 marks,
20 per cent, per 100 days i3-5o

On 1,750 marks (motor complete), 15 per cent, per
100 days 2. 62

On cham, 50 per cent, on 480 marks, loo days 2.40
Fuel, 400 kilograms at 2.25 marks 9.00
Lubrication of locomobile, dynamo machine, electric

motor and plow 2. 00
2 loads of water 4,00

SMALL FARMING.

($i,igo). Making the expenses (sinking fund, interest,

wages, coal, etc.) 34.94 marks per day of lo hours, or 3.494
marks (83 cents) per hour for 3,300 watts, not including

transmission loss, which brings the cost up to £1.7 pfennigs

(2.S cents) per 100 watts.

The results hitherto obtained show 'that, with a motive

power of 33.000 watts, it may be guaranteed that four

Sigmund Schuckert.
On September 1 6th after long and painful suffering the

founder of the Schuckert business enterprises, Sigmund
Schuckert, expired at his home at Niirnberg, Germany.
Sigmund Schuckert descended from a family long resident

in Nurnberg and was born in that city October 18, 1S46.
He received a practical mechanical training and after the

completion of his apprenticeship he left his native town and
worked during a period of five years in the cities of Stutt-

gart, Hanover, Berlin and Hamburg. In May, 1S69, he
visited America and he made the acquaintance of Edison.

For four years he worked in New York, Baltimore and
Philadelphia and in 1S73 ^^ went back to Europe and
laid the foundation for the extensive business that was
afterward developed. It was then that he constructed his

first dynamo, which was used principally for electro-plating.

In 1S75 he had the gratification to start his first lighting

station. Twenty years ago last month, he operated the first

arc lamps, in Niirnberg. The model, later known as

Schuckert's "Flat Ring Machine," showed a high point of
technical knowledge. What gave the Schuckert enterprise

the greatest elevation, was the continuous current arc lamp,

which he developed. The extension of the factory on ac-

count of the introduction of the arc light with conical core,

was imperative. In 1883 he employed 100 people at his

factory, in 1886 double that number and at the time of his

death there were 2,000 names on the pay-roll.

With no less success did Schuckert take hold of the

development of central station apparatus and details of

equipmenL How readily he grasped the situation relative

to new inventions, was exemplified in connection with the

searchlight, on which lie worked untiringly till he was con-

gratulated by the military authorities, and it was with great

pride that he related how on one occasion Werner Von
Siemens, who always was ready to acknowledge merit in

others, held out his hand saying, "Siemens bows to

Schuckert." He watched with intense excitement for the

time to come when the largest searchlight in the world

would be exhibited at the World's Fair, Chicago.

Total 43.52

With eight acres in 10 houis, on heavy soil, with a depth

of 24 centimeters (9.24 inches), the cost would be 5.44

marks ($1.29) per acre, as against 12 marks ($2.74), the

cost of doing the work with oxen. In comparing with the

cost of the latter, even with a depth of furrow of from 30 to

35 centimeters (ii.S to 13.8 inches), the electric plow is still

by far the cheaper.

One boy drilled to the work would suffice. In many
positions, the locomobile could feed the boiler from an

automatic pump. These two items would reduce the daily

cost by 5.50 marks ($1.31), bringing it down to 4.S0 marks

($1.14) per acre.

The economy effected is so self-evident as to render

argument superfluous,

(2) In Large Farming.—K comparison with the steam

plow is necessary in order to make the following statis-

tics intelligible:

The cost of steam plowing to a depth of 35 centimeters

(13.8 inches), evidently with variety in character of soil.

ELECTRIC PLOW IN GERMANY.

-

square hectares can be plowed 35 centimeters deep in 10

hours. This would show :

Marks.

-^ X II. 701 35.10
Wages, two hands 10. 00
Sinking fund, interest, and repairs, 20 per

cent, on the fitting up of the complete
plowing gear, without the chain, capital

sum 10,300 marks 2,060.00
Chain, 50 per cent, on S50 marks, its cost. 415.00

Total 2,475.00
Taking an average of 100 working days of 10 hours

per annum this would show, per day 24.75

-EMPLOYED ON LARGER SCALE.

With all these results Sigmund Schuckert retained a

modesty which became proverbial. Schuckert was always

on the best of terms with his employes and went by the

name of "Father" among them.

Total cost per day 69. 85

Or, in round figures—four hectares in 10 hours—per day,

70 marks.

It is thus evident that the working expenses of the elec-

tric plow lor extensive husbandry amount to less than half

of those incurred in working the steam plow. This contrast

is readily explained, for the capital sunk in plant is only one-

Expert Workmen Needed Nowadays.
There is more and more demand, with higher and higher

remuneration, for skill, and less and less demand, with rela-

tively lowering remuneration, for unskilled labor, says the

St. Louis Republic. In other words, modern machinery
and economies are in want of high-grade skill, while they
cannot afford to deal with any kind of inefficiency. There
is a dearth of qualified experts in all branches of trade and
even in the professions. The slovenly and slow cannot do
the work. Twenty years ago anybody could drive a street

car. To-day the motorman must have the head and hand
of an engineer. During the civil war a ship's commander
could be made in a few months from a cadet. To-day he
is unfit for his post unless he has had scientific training of a
severe kind. The law is working on every farm and in every
store. The age expecis each man to turn out a larger prod-
uct than did the man of 1S70.
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the lifetime of the present board. When the suggestion

wjis first advanced comparatively little attention was given

it, but now it is receiving serious consideration and there

is a probability that something will come of it, although

hardly in the line which the present advocates anticipate.
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It seems as if there was a good deal of misdirected en-

ergy in the struggle at White Plains, N. v., between the

local trolley company and the Harlem Railroad company.

The aim of the former to have its road in readiness to ac-

commodate visitors to the county fair was a laudable ambi-

tion, but it seems that if arrangements had been made ahead

and all cause for misunderstanding removed, the trolley

company would have been better off. All of the.'je conllicts

are senseless and annoying .lo everybody participating in

them. Besides the spectacle is not at all edifying.

Additional interest is given to the suggestion that the

Chicago drainage canal project include an electric power

transmission plant by the announcement that one of the

first questions to come before the new board of sanitary

trustees after election is the completion of controlling works

at the I.ockport end of the drainage channel. The dis-

tance from the present terminus of the main channel to

' Lake Toliet is about eight miles, which will be the length of

the controlling works. The route passes directly through

the city of Joliet. Several electrical concerns, it is reported,

have been figuring on the cost of utilizing the Joliet con-

trolling works for transmitting electric power to the sub-

urban manufacturing districts around Chicago, and now it

is claimed one big company has made an exhaustive inves-

tigation, of the plan and has pronounced it feasible from a

commercial standpoint. Ex-Chief Engineer Williams ot

the sanitary board has made several reports tending to

show that the district would be justified in a large invest-

ment for the development of water power. His views were

overruled by a majority of the retiring board, for the

principal reason that the funds at command would barely

complete the channel, and that the additional millions for

the development of water power could not be raised in

Many who will attend the Montreal convention of "the

American Street Railway association will experience for the

first time the hospitality of a Canadian city. They will see

more, too, of the Canadian character, which contains much
to admire, and they will have an opportunity to study the

methods of doing business in what is in many respects the

greatest of Canadian cities. They will be impressed by the

thrift of the people, the enterprise and public spirit shown

on every hand, and if they desire to examine for themselves

into the resources of the country they can gain much

information on this occasion. They will fmd, too, many im-

posing buildings worthy of inspection, works of art and

institutions of learning on a scale that is hardly appreciated

in this country. Besides, they will find that our Canadian

friends have learned to enjoy life, and if they are so for-

tunate as to gain admittance to the home circle, they will

find a cultured company to entertain them. No wonder

that those who are familiar with Canadian life and character

and the resources of that wonderful country are eager and

anxious for an opportunity to welcome it into the Union.

ALTHOiinH the subject of applying electricity to agri-

cultural work has often been considered in this country, and

experimental work has been conducted on a small scale,

there has been comparatively little practical advancement

made. This has been due in a measure to disinclination on

the part of farmers to encourage the movement by lending

financial aid or taking active part in the work. The Ameri-

can farmer is thrifty and in a measure he is progressive ac-

cording to bis own ideas, but he is much more willing to

take advantage of a labor-saving device than to assist in its

development. If it can be shown that plowing can be done

by electricity at reduced cost and that tliis work can be done

quicker and better by the aid of electric motors than by the

employment of manual labor and animal power or by steam

plows, the big farmers of this country will not be slow to

take advantage of the improvement. The report received

at the state department at Washington from the United

States consul at Leipsic describes in detail the working of

the electric plow at Halle-on-the-Saale, Germany, which

encourages the belief that there is a big field here awaiting

development. Reference has already been made in these

columns to these experiments, but this is the first time that a

detailed explanation, accompanied by sketches showing the

practical application of the system, has been presented. In

this country more attention has been given the subject by

inventors than by farmers, but now that German agricultur-

ists claim that the idea is not ony practicable but economical,

we may look to an awakening of interest in the subject on

this side. It is pointed out that where electricity is used,

the work can progress continuously, electric lights being

utilized to illuminate the fields by night while the electric

plow continues its operation. It is added that in Germany

the application of electricity is to be extended to other farm

work, including the digging of potatoes and beets. Surely

the American farmer should not be behind those of Ger-

many in such matters.

In Mr. Bonney's European trip iie was impressed by the

fact that the street railway companies provide better ac-

commodations for passengers than do the American com-

panies; for instance, each person paying fare is entitled io

a seat, the same as on steam railroads, and the companies

provide enough cars to take care of the people during the

busiest portions of the day. It will be hard to introduce such

methods in street railway practice in this country, as any

one familiar with the conditions that prevail in large cities

here will readily understand. In the first place the people

will not wait for seats in street cars like their slow-going

friends across the water. They are in too mucli of a hurry

to reach their destination and they will persist in climbing

on the first car that passes, even though they have to hang

onto a strap or stand on the steps of the car on a cold winter

day. No matter how much leisure they may have they are

always in a hurry when they wish to ride on the street

cars. Of course the street railway companies take ad-

vantage of this fact and crowd the passengers like sar-

dines. Another subject that Mr. Bonney investigated

while in England was the ownership of plants and the

arrangements between different companies using the same

rails in the street. A method of building street railways,

which is now very popular abroad, greatly lessens the cost

of installation to the promoting capitalist. In many in-

stances, it is reported, the city puts down and owns the

tracks, which the operating company leases for 21 years,

and at the expiration of that period the lease may be

renewed or the city may buy the plant and rolling stock

at an appraised valuation. This is another feature that

Mr. Bonney wishes to have introduced in this country,

and the present litigation with the Chicago City Railway

company over the right of the latter corporation to

monopolize the streets in which its tracks are laid is only

one of the steps which Mr. Bonney's company has decided

upon as a means of bringing the question prominently

before the public.

Too much encouragement cannot be given to the men
and the women who are devoting their time, their money
and their energy to the scientific investigation and study of

electro-therapeutics. They are deserving of success and "of

such honors and rewards as a grateful public can bestow

upon them. Many able minds are occupied with the sub-

ject, and many of those who are engaged in this investiga-

tion have been obliged to make great sacrifices in order to

follow their studies in this line. An old practitioner explains

this by saying that a physician engaged in general practice

cannot find time to devote to these special studies. The
men who engage in these investigations must throw off all

other ties and devote themselves entirely to study and ex-

perimental work if they hope to make any progress. The
men who do not follow this course, but who, without suf-

ficient preparation, attempt to apply electricity in the prac-

tice of medicine are dangerous men and are unworthy of any

confidence. There are too many of these latter, we are

sorry to say, and because ot their quackery there is a general

disinclination on the part of many reputable physicians to

employ electricity in any way in medicine or surgery. But

these quacks are coming to be known and to be- rated

properly by the community, and a distinction is being made
between them and the men of scientific attainments whose
views are entitled to respectful consideration. The presi-

dent of the National Electro-therapeutic society recently said

thit *'[hough electricity had long been used as a remedial

measure, yet its marvelous attributes so early attracted large

numbers of charlatans and impostors who made use of it to

impose upon the credulous, that scientists, loth to be

classed with humbugs, refrained from giving serious thought

to its development. " Now, however, that the subject has

been taken up by learned men who have attamed standing

and influence in the medical profession, we may hope for

marked advancement in this special line of study. The
several organizations can contribute to the progress ot this

work by exchange of ideas and the establishment of an au-

thentic record of each case that yields to treatment of this

kind. The public generally and scientists particularly are

interested in the progress of this work.

Objection has been made by the health department
of Chicago to the instructions placed upon the subscribers'

outfits by the Chicago Telephone company, directing users

to "place the lips directly within the mouthpiece of the

transmitter." Probably it would be more accurate to sav

that the health commissioner made objection. That offi-

cial is not a doctor, nor does he make any pretensions to sci-

entific attainments. He is merely a politician and hi.s com-
munication to the telephone company discloses the fact

that he is endeavoring to make a reputation in a cheap way.

His blustering demand for the removal of what he was

pleased to call "this filthy and disease-breeding instruc-

tion" does not voice the sentiments of the leading prac-

titioners of the city. Evidently Mr. Kerr does not know
that when the pattern of the telephone mouthpiece now
in use was under consideration nine years ago the mat-

ter of its probable unheal th fulness was thoroughly inves-

tigated by scientists of acknowledged ability and standing

before it was adopted by the American Bell Telephone

company. It has been generally conceded that there is now
no more occasion for alarm than there has been durino- the

last nine years, and in that time no one has shown that the

transmitter was a "disease breeding" instrument. An offi-

cer of the telephone company explained that in the effort to

improve the telephone service of the city, the company found

that some of the methods used in handling the telephones

were such that it was difficult and often impossible to give the

service desired. No one cause brought about as frequent

complaint as the habit of standing from one to two or three

feet away from the transmitter and then talking into it in a

very loud tone of voice. As far as possible the company's

employes endeavored to explain the best method of using the

instrument by personal calls, but later the notice referred

to was printed. This asks that the user place his lips within

the mouthpiece of the transmitter, not that he should touch

the mouthpiece in any way. Some physicians think that

there maybe danger of spreading contagious skin diseases by
placing the receiver close to the car, but thus far there have

been no authentic cases recorded. So far as spreading dis-

ease by means of the transmitter is concerned, responsible

medical men say that there is no reason to be alarmed.
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Electrical Utilization at Portland, Ore..

of the Power of the Falls of the

Willamette River.

The installation shown in the cuts was made by the Port-

land General Electric company, of which F. I'. Morey is

president. The company owt3s the entire water power of

the falls on the Willamette river at Oregon City, 12 miles

above Portland, which, with a head of 40 feet, has a mini-

mum capacity estimated at 50,000 horse power. Part of

the power has already been utilized by factories and mills

erected "near by^andin addition to these an electric station,

erected some years ago, has supplied current for lighting

the streets and dwellings of Portland and for operating an

electric street railway between Oregon and Milwaukee,

seven miles away, the direct current and high frequency al-

ternating systems being used.

In order to take advantage of the power of the falls the

Portland General Electric company has constructed the first

part of an extensive station on the west side of the Willa-

mette river, opposite the city of Oregon. The part con-

structed is one-quarter only of the building, which is being

pat up in sections. Twenty sections will complete the

building; five are already built and foundations are now be-

inglaid for the remainder. The ultimate generating capac-

ity of the station will be i2,Soo horse power.

In addition to the land covered by the station, the Port-

land General Electric company has purchased about 1,600

acres in the vicinity. It also controls the canal and locks

on the west side of the river, constructed to allow of the pas-

sage of vessels past the falls into the navigable waters above,

extending 75 miles inland.

The station building is of concrete, stone, iron and brick

and when finished will have a length parallel with the river

of 364 feet. The water is taken from the canal, led through

an extensive hydraulic installation and discharged into the

river below on the other side. The water wheel plant is

from the works of the Stilwell-Bierce ^^ Smith-\'aile

company of Dayton, O., and consists at the present time of

three units, each consisting of a pair of vertical cylinder

gate improved Victor turbine wheels, 42 inches and 60 inches

in diameter respectively. The larger wheel is an auxiliary

to be brought into service only at periods of excessive high

water, which the records show occur about once in every

five years. The smaller wheel runs at a speed of 200 revolu-

tions per minute and the larger at 100 revolutions per

minute. Both turbines are set at the same level and each

carries a pulley; that of the 60 inch wheel being fixed to the

generator shaft. When the large wheel is in operation the

two pulleys are belted together, the smaller wheel is discon-

nected and the large wheel drives the generator at a uniform

speed of 200 revolutions. When the smaller turbine is

operated alone the belt lies upon a shelf surrounding the

pulleys.

The weight of the vertical shaft with the armature is

about 33,500 pounds and to carry this a system of extra

bearings is introduced, one of the ring thrust type and the

other a hydraulic oil bearing, both supplementing the ring

bearings on the armature shaft. They are inclosed in cases

filled with oil delivered by hydraulic pressure, and are sur-

rounded by water jackets.

The length of the generator shaft is 29 feet, and S^-'s inches

in diameter. It is not a continuation of the shaft of the

wheel but is coupled to it by means of a disk coupling,

which allows of a certain free movement up and down of the

generator shaft. The shaft of the 60 inch wheel runs from

the coupling to a bearing set in the floor of the station.

Both wheels in each section are controlled by hand wheels

and both are regulated by the same governor. The belt

tightener i^ also controlled from either floor by a hand

wheel.

The water is admitted to the penstocks from the upper

canal by means of a headgate operated from a platform on

the canal side of the station. Each penstock is 10 feet in

diameter and is constructed of riveted steel plates. Each

wheel has its own flume, the water passing first through the

large flume of the larger wheel to the flume of the smaller

wheel, whence it passes through a tube into the tail race.

In addition to this turbine equipment, an auxihary power

equipment has been furnished, consisting of a set of pumps,

including a hydraulic pump for supplying oil to the thrust

bearing cylinders and a duplex water p'amp to circulate the

water in the cylinder water jackets. They are operated by

two 15 inch horizontal turbines enclosed in the same flume.

For the operation of the exciters, a further pair of verti-

cal turbine wheels has been installed, each 4S inches in

diameter, driving the generators by a similar system to that

already described for the operation of the main machines.

The complete pDwer plant will consist of 20 three-phase

generators and two direct current generators, acting as ex-

citers. The total capacity of the station, therefore, will be

12,800 horse power, divided into 20 units, each one

independent of the other.
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In order to obtain the best results from the power at its

disposal, the Portland General Electric company selected

the three-phase system of electrical power transmission as

developed by the General Electric company. One feature of

the Portland installation is the employment of large blocks of

power for street railway service, involving the transformation

of the polyphase current sentover the line into direct current

for railway circuits. The frequency is 33 cycles per second,

selectedon account of th^largeamountofpower which it was
necessary to convert from alternating into direct current.

The current is delivered directly to the line without first

passing through transformers and when it reaches Portland is

transformed down to a potential of400 volts. Eor the power
service, the step-down transformers are connected to rotary

converters which will deliver a continuous current of 500
volts for street railway service, as well as for the operation

of stationary motors. Induction motors will also be used

directly connected to the secondaries of the step-down

transformers when this can be done to*advantage.

The five sections of the building already erected are occu-

pied in the following order: The first section contains the

pumps and the accumulators for the complete station; in

each of the three following sections is one three-phase alter-

nating current generator of 450 kilowatts, or 600 horse

power capacity, and the fifth section contains two 250 kilo-

watt continuous current generators used as -exciters.

Each exciter is capable of exciting all of the 20 three-

phase generators, and the second has been set up as

The high tension switchboards are built of native marble
and the panel method of construction is followed through-
out. Each panel carries a double pole main switch for the
high potential circuit and a double pole double throw
switch for the exciting circuits. It also carries a rheostat

for the control of the excitation of each machine and a single

throw switch opening the circviit through a set of seven 32
candle power no volts. In addition the board carries a
current indicator for each line and one tor the exciting cir-

cuit, and a potential indicator with station transformer

placed at the back. The upper part of each panel consists

of a set of plug connections for coupling the machines in

parallel or for direct line connections from each generator.

The exciter switchboard consists of two panels of Ten-
nessee marble with a special switching panel between them.

By means of this switching panel current for the railway

service in Oregon City can be obtained from either exciter,

or the two exciters can be coupled in parallel or the out-

going railroad current can be used for excitation purposes

and the balance from the exciters can be used for other work.
From the generators the current passes directly to the

line through the switchboard. The line is 14.3 miles long,

a separate circuit being installed for each machine. It

passes through an undulating country following the course

of the Willamette river as closely as possible. The poles

upon which the three-phase wires are strung also carry a

number of wires for the 5,000 volt continuous arc current

from the old transmission station, as well as the wires over
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a reserve in case of accident to the first. At present, one

is furnishing direct current to the street railroads in Oregon

City. When the station is complete, the exciter section

will be removed from the fifth section, which it occupies at

present, and will be placed in the center section of the

building, where the switchboards will also be erected.

The generators are of special design and are set upon the

floor of the station, the armatures revolving in a horizontal

plane, with one bearing at the floor line and another on top

of the armature underneath the collector rings. Each gen-

erator has 20 laminated poles. The armatures are a little

over seven feet in diameter and are about two feet higii.

These armatures are constructed to deliver current directly

to the line at a working potential of 6,000 volts eftective

pressure without the intermediation of step-up transformers.

On account of this high voltage unusual precautions were

necessary to perfect the insulation of the armature coils to

avoid leakage to the ground. The armatures are wound

with flat wire and each of the coils is divided into sections,

each section being separately insulated. The field coils are

wound for excitation of 500 volts continuous current and

each has been subjected to a test of 5,000 volts alternating.

The regulation in these machines has proved singularly

good, the increase from no load to full load being compari-

tively moderate.

From the dynamos the leads are run to floor connectors

and pass underneath the floor to the switchboard. The

concrete floor is laid over them and thorough protection

guaranteed.

The exciters are set up to allow of the armature revolving

in a horizonial plane with one bearing only at the floor line.

The construction of these exciters is almost identical with

the General Electric multipolar type of railway generator,

and each has a capacity of 250 kilowatts at 125 revolutions

per minute.

which tile old system of lighting with high frequency 5,000

volt alternating current is effected.

The loss in the long distance transmission line is calcu-

lated at full load at about ii per cent.

The sub-station to which the high frequency lines are

lirought, is a two-story building at the corner of Seventh

and Alder streets, covering a space of 40 by 100 feet. The
lower floor is divided into three rooms, one containing the

transformers, the second the rotary converters, the other

being used for a repair shop, lamp and meter room. The
upjjer story of the building is occupied by the offices.

In the transformation room at present are the necessary

transformers for the three units already installed—45 trans-

formers in all. The receiving end of each line is connected

to a bank of 15 transformers per generator, five being

placed between each pair of wires of the three-phase sys-

tem. The transformers are mounted on an iron rack five

transformers high and three wide, and foundations are

already laid for six additional units. Each set of five

transformers is connected to the primaries in series, and to

the secondaries in parallel, although in the transformation

of the three-phase current two sets only are necessary. For

the large units, viith high voltages, however, as employed

in the present installation, it is desirable to have a large

number of transformers banked. The bank, therefore, is

divided into three sets instead of two, so that each group

may act as a reserve to the other two sides, enabling two-

thirds of the power of each generator to be delivered even

it the transformers on one leg of the circuit have to be dis-

connected, nor is the balance of the system affected by this

change of connection. The transformers regulate at a little

over one per cent, variation of the secondaries from no

load to full load. The transformers are of the standard

General Electric sub station type, having numerous air

passages between successive bunches ofiron laminie and be-
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tween the coils, so that they may be cooled by artificial

ventilation. This enables the transformers to be worked

at a high output of efficiency and yet remain cool. The

distribution of light from the secondaries is effected on the

Edison four-wire system, which allows of a large territory

being operated from one transformer station, and which

also allows of the working of synchronous and induction

motors from the lighting mains. The four-wire system is

worked at l,ooo volts between wires, and by means of

feeder regulators a variation of 4 per cent, in either direc-

tion is covered.

As already mentioned the direct current for the railway

service is obtained by conversion from the three-phase alter-

nating current. This is effected by means of rotary trans-
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generator which receives constant excitation at all loads.

The shaft of the rotary converter is extended 13 inches be-

yond the bearing of the alternating current side to take a

small pulley from which any small machine or an arc dynamo

may be driven.

It is a noteworthy fact that in spite of the long transmission

line, and the increasing load on the generator, the potential

supplied to the railway lines steadily rises as the load is in-

creased.

Each rotary converter has a capacity of 400 kilowatts. It

is an eight-pole machine making 500 revolutions. The ar-

mature is iron-clad, carrying at one side a commutator and

at the other three collector rings.

From the rotary converters the wires are taken to the
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side of the four wires and three potential indicators between

the four wires. On top of the switchboards are placed the

main switches for opening the different feeders, and each

panel is provided with ground detectors and lightning arrest-

ers.

At present the lighting rom the three-phase system is

used for large buildings, containing several hundred lights

each. They are close to the city station and this distribution

can be readily handled at about 400 volts. For the outlying

and residential districts the high frequency apparatus with

individual transformers will still be empIoy_ed. Contmuous

current will be furnished to the railway and to the stationary

motors already installed, but new motor installations will be

made with the three-phase motors, which will be run straight

Reducing Transformers. '1 hree-phase or Receiving Side of Rotary Converters.

.Lt Current Side of Rotary Converters,
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Sectiuii through the Station.

OF THE POWER OF THE FALLS OF THE WILLAMETTE RIVER.

formers, a type of machine which the General Electric com-

pany has brought to a high state of perfection. Two of

these are at present installed in the sub-station and space has

been left for an additional three. The capacity of each con-

verter is 500 horse power delivered to the bus-bars of the

continuous current switchboard.

The long distance transmission lines for this railway serv-

ice, as in the case of the lighting "circuits, are connected to

step-down transformers, transforming the current from 6,000

volts on the line to 400 volts at the secondaries. The sec-

ondaries are connected to the three collector rings on one

side, and the current is thus brought into the armature of

the rotary converter. The alternating current at 400 volts

is then converted in this machine into direct current at 500

volts at no load and 550 volts at full load delivered from the

commutator side. The rotary converters are arranged for

self regulation, the voltage on the direct current side com-
pounding witli the same regularity as that found in the best

direct current dynamos, despite the varying losses on the long

distance line and the varying armature reaction in the rotary

converter. This regulation is entirely independent of the

power switchboards. Each converter has two panels, one

for the three-phase current and one for the continuous cur-

rent. The alternating current panel carries two double pole

switches, one for connection to the converters and transform-

ers and the other to connect the converter to a set of com-

mon bus-bars. An additional main switch is provided to

connect the rotary transformer and the panel itself,which car-

ries also a set of fuses, three current indicators and a po-

tential indicator with a transformer reducing the potential

from 3^3 to I. The continuous current panel is of the

standard direct current railway type with automatic circuit

breaker, and a current indicator added for the fields of the

rotary transformer. The panels may be coupled in parallel

on both the alternating and continuous current side.

The lighting switchboards in the sub-station consist ol one

panel for each leg of the three-phase system. The seconda-

ries from the transformers are entirely independent and the

panels carry fuses and two four-pole switches for coupling

the feeders directly either to the corresponding transformer

unit or to the bus-bars and the switches for the operation of

the feeder regulators. A current indicator is placed on each

from the three-phase switchboard, in parallel with the rotary

transformer.

The direct railway current will be carried to the East Side

railway station by means of cables under the Willamette

river and this distribution will reach as far as INIilwaukee,

where connection will be made in parallel with the 600 volt

service from either station A or station B at Oregon City.

The loop from Oregon City to Portland and back will thus

be as follows; Beginning at Oregon City with 33 cycle three-

phase current at 6,000 volts 14.3 miles will be traversed as

far as Portland; the current will then be transformed to 450

volts alternating, and passing through a rotary converter, is-

sue therefrom at 600 volts continuous, which will be trans-

mitted eight miles to Milwaukee and connect with the con-

tinuous current from Oregon City.

It is announced that the Ogden Street Railway com-
pany has secured its right of way over all the streets desired on
the West side, Chicago. This road will connect with the Cic-

ero & Proviso electric line. It was said that one-half of the

new road would be ready for operation in two months, and
that the remainder would be completed by next May.
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Electricity as a Factor in the Practice of

Medicine.
The two-days session of the Xational Society of Electro-

therapeutists, held at Boston recently, was a most interest-

ing meeting as a whole. About 30 papers were presented

by eminent physicians of the homeopathic school, some of

them of particular interest only to medicos, but others well

worth listening to or perusing by practical electricians. The

order of business was classilied and divided into bureaus

as foUows: "Bureau of General Electro-therapeutics"of which

A. K.Crawford, M. D., ofChicago was chairman; *'Bureau of

Diseases of the Nervous System;" "Bureau of Electro-sur-

gery;" "Bureau of Electricity in Gynecology'' and "Bureau

of Diseases of the Eye, Ear and Throat."

The address of the president, William L.Jackson, M. D.,

who is recognized as one of the most advanced physicians

of the Roxbuf}' district, was an interesting and carefully

written paper on the subject of the "Development of Electro-

therapeutics and Its Relations to the Practice of Medicine."

Dr. Jackson said:

When we stop to reflect upon the marvelous advance our
ciWlization has made in the last 20 years, we are struck es-

pecially by the development of that force which has long
beenfamihar, but whose practical possibilities we had no con-

ception of until recent years. During the years which have
elapsed since the Centennial exposition, we have seen such
wonderful development of this agent which we call electric-

ity, and in so many dift'erent directions, that we can only
find a parallel in the marvelous magic of the Arabian Nights.

Though electricity has long been used as a remedial meas-
urs, yet its marvelous attributes so early attracted large

numbers of charlatans and impostors who made use of it to

impose upon the credulous, that scientists, loth to be classed

with humbugs, refrained from giving serious thought to its

development. But recently great advances have been made
for reasons which it may be worth our while to consider.

The newly awakened interest of scientific men has led them
to renewed investigation and consequently we now under-
stand better the nature of electricity. Instruments have
deen perfected and are now commonly used by practical

physicians in their daily work. There is a more uniform
standard of measurement which enables specialists of differ-

ent countries to compare results. Electricity as a therapeu-

tic agent is now used by physicians well versed in electro-

physics and electro-physiology.

Much insight has been gained into the effects of electricity

in disease by the careful and accurate reports of cases from
which one can form a just estimate of appropriate methods
and dosage to be used. Most prominent among those who
have advanced the science in this respect is Apostoli, who
gives us models of exact and complete histories .

All who have devoted themselves to this subject in the last

few years must recall their disappointment at the insufficient,

obscure and unsatisfactory indications for treatment given
even by books from the pens of brilliant men like Erb. de
Watteville and Beard and Rockwell. Formerly we had
only three or four text-books, but to-day there is at our com-
mand quite a library, mostly written within the last four or

five years Of especial advantage to the electro-therapeu-

tist is the recent "International System of Electro-thera-

peutics" which contains the most advanced thought and
methods of many leading authorities. All these factors

combine to give electro therapeutics a place in medicine un-
known to it formerly, and to make it the duty of every
physician to investigate the subject, for if disease can be
cured more safely, surely and speedily by electricity than by
other measures, he would be remiss in his great responsi-

bility if he did not either make use of it himself or advise its

use by some one who is familiar with it.

Just here I want to make emphatic the feeling of all elec-

tro-therapeutists, that this remedy is not a cure-all, that it

has well marked limitations yet clearly defined indications

for use. It has a sphere of usefulness all its own which every
one must recognize. Because a patient has received no help

from an application of electricity, it does not follow that his

condition may not be benefited by it. Disease does not al-

ways yield at once to medicine, and why should we expect

more of electricity? In many diseases a long course of

treatment is required before any result is obtained. Take
for instance, a case of infantile paralysis where the disease

has been present for a long time before coming under treat-

ment. In some of these cases most satisfactory results have
been obtained by steadily following up the treatment for

from one to two years. Too common a mistake with those

who do not fully understand it, is to apply it in unsuitable

cases and at improper times, to the disappointment of the

patient and the discouragement of the physician, when this

might have been prevented by more careful discrimination

in the selection of the form of current and a proper consid-

eration of the dose.

We have at our command a number of currents from
which to select and it requires considerable judgment, based
on extensive experience, to decide whether the static insula-

tion, breeze or sparks, the static induced current, the gal-

vanic, the faradic or the sinusoidal is the most suitable. Not
only the kind of current, but also it direction, the pole, and
the dose, should be taken into consideration and will re-

quire as much skill as the selection of a remedy.
Electro-therapeutics is no longer the careless, haphazard

practice it used to be, but is developing to the state of an

exact science having clearly marked indications for applica-

tion to different diseases and requiring nice discrimination.

The power to successfully differentiate between methods of

treatment can only come from close study of the physical

effects of the current and careful observation of its effects

upon the human subject. The electro-therapeutist should

receive as thorough training for practice as the Surgeon, and
he will get the best results who is enthusiastic enough to

have mastered the subject, and not the half-believer who oc-

casionally dabbles in its use.

That the profession is awakening to the advantages of

electricity, Dr. King showed last year in his presidential ad-

dress before this society, when he stated that the number
of electro-therapeutic chairs in the different medical colleges
has greatly increased. Moreover, the interest aroused
among the fraternity has induced the formation of two
flourishing electro-therapeutical societies in this country,
as well as smaller local organizations.

The underlying object of this society is to perfect our
knowledge of electro-therapeutics by a mutual exchange of
results and ideas. I venture to say that no one in the so-
ciety claims a complete understanding of the subject, but
all feel that they may receive valuable suggestions from even
the youngest beginner. For this reason we welcome to
our ranks all in good standing in the profession who desire

to make use of electricity. Everyone can help the cause
by keeping careful records of his cases, his method ofadmin-
istering the current, the doses employed, and finally the re-

sults obtained. If each member of the society would do
this and would report experiences whether satisfactory or
not at our meetings, we should have the data for develop-
ing and advancing this science to the place where it belongs
in the pr_aciice of medicine. It should be the aim of every
one of us to perfect our present knowledge, and to make
careful investigations and experiments in new fields, not
for our own advantage as individuals but with the higher
aim of benefiting suffering humanity.
Already electricity has a wide sphere of usefulness. Even

its physical properties, as heat and light, assist us. By means
of its light we obtain a knowledge of internal organs and
parts by which we are enabled to treat them far more satis-

factorily than we could without its aid. It has been proved
that the effect of the electric light on plants is to stimulate
their growth and improve their condition. This being a fact,

it is reasonable to suppose that it might have the same
effect on animal life, and, indeed, recent experiments with
the electric light bathu])on the bodies of patients have shown
this to be the case.

Its power to produce heat is of especial advantage in

surgery where the cautery is used to destroy abnormal tissue.

The electrolytic effect we use for the des; ruction of morbid
growths, disfiguring marks on the face and excessive growth
of hair. By means of its cataphoric action, we can intro-

duce medicines into the system. By its catalytic effects we
may increase the circulation of a part, cause a change in the

arrangement of the molecules and even cause absorption of
growths or inflammatory products. It is in diseases of the
nervous system that it finds one of its most useful spheres
of influence. Not only is it valuable in determining the
site of disease, but it gives us most helpful aid in neuralgic

affections and in paralysis. Inneurasthenia we place especial

reliance upon it in connection with general treatment. In
gynecology, also, its power has been often proved. In
spasmodic affections, in congested conditions, in exuda-
tions, in lack of tone of muscles of the pelvic organs and
even in tumors, good results may be expected in properly
selected cases. In surgery the electrolytic and cauterizing

effects of the current can oftentimes be most beneficially

made use of. Above all, it is one of the safest and best

general tonics at our command.
To sum up, electricity may be fairly claimed to be one of

the most useful adjuvants in the practice of medicine. We
do not intend to displace other methods of treatment which
may be better in certain cases. The electro-therapeutist de-

sires to walk hand in hand with his brothers in medicine,
helping them in places where they are powerless, but leav-

ing to the surgeon, the genecologist, the neurologist, each
his legitimate work and asking only for recognition in

those cases which can be better treated by electricity than
by any other method.

In view of the wonderful development of this science dur-

ing the last 20 years, who is so daring as to predict the limi-

tations of this marvelous force in the treatment of disease?

It requires no great skill at prophecy to foretell that in elec-

tricity medicine of the future will have its most helpful

ally.

As has been intimated, the papers read covered a wide

range of disease and physical disorder. Several were con-

tributed from abroad, notably by the famous Dr. Apostoli

of Paris, and Dr. Cowl of Berlin. Perhaps the paper of

most general interest was that read by T. F. Livingstone of

New York, who attended the convention and was in charge

of the exhibit made by the Jerome Kidder Manufacturing

company of NewYork. Mr. Livingstone's subject was "The

Difficulties of Utilizing Commercial Currents for Therapeu-

tic Purposes from an Electrician's Standpoint." He said

that the physician desires the use of the current for thera-

peutic work wholly and consei^uently must consider quite

fully the financial investment. In the first place, to be quite

safe from danger, it would be necessary to show the voltage

of the Hne, also to indicate whether it was direct or alternat-

ing current. For electrolytic and galvanic work in general

the direct current is necessary, owing to the fact that strong

polar effects must be manifest. With alternating currents

the direct polarity is lost; to modify the current of the

street current would require some resistance device or rheo-

stat to transform the current down in fixed proportions,

these proportions to be further regulated by more direct de-

vices. He asserted that an independent plant would give

control of the current at all limes and a thorough regulation

within the limits of safety, and that the cost per ampere of

street circuit would be in excess of the cost to maintain the

primary plant of first-class goods.

The H. W. Johns Manufacturing company exhibited a

device called "The Electrotherm," a flexible asbestos sheet

or pad for use wherever the application of artificial heat is

desired.

The Kennelly sinusoidal machine was exhibited by the

Edison Manufacturing company of New York. This ma-

chine was designed by A. E. Kennelly, after consider-

able experimental work, upon request of Dr. W. J. Morton
of New York, who had recently been in considtation with

Dr. Apostoli of Paris, and had witnessed his use of the sinu-

soidal current, and wished a machine that would produce a

sine wave of a strength suitable for electro- therapeutic work.

The current from the machine is of a most pleasing char-

acter, and there is an entire absence of that pricking, painful

sensation, which generally accompanies the secondary cur-

rent from even the most improved high tension coils. The
outfit is equipped with the most perfect methods of sepa-

rately regulating, by very fine gradations, the number of al-

ternations, strength of exciting current and amount of sec-

ondary current to be employed on the patient. This machine

has already been illustrated and described in the Western
Electrician.

The next annual meeting of the society will be held in

New York City, where the newly elected president. Dr.

A. P. Norton, and the secretary, Dr. F. -M. Frszer, reside.

Prize For Electric Heaters.
American inventors will be interested in the announce-

ment that the German Hygienic association offers a prize of

$1,200 for a research essay on the efficiency of electric

heaters. "The. heat given out in iieating installations by

heaters in their various forms and modes of use is to be

ascertained. The investigations are to be described in de-

tail in respect to the arrangement of the heaters, the nature

of the heating agents-and the observations made; and they

are to be illustrated by drawings. The heating values ob-

tained are to be stated in units of heat given off per hour per

unit of surface. In the case of heat given out to air, ihe in-

vestigations must be conducted with currents of air at speeds

as different as possible. The heaters are to be described in

detail as regards form and measurement, and the relation 01

their heating efficiency to their weight is also to be ascer-

tained." Essays must be written in German, and should be

sent with a motto and sealed envelope to Professor Konrad

Hartmann, Charlottenburg, Fasannstrasse iS, before July

I, 1S96. Theessaywill remain the property of the success-

ful competitor, but he is required to publish it within six

months, and to give the organization gratuitously 300 copies.

The association reserves the right to divide or withhold the

prize.

An Advantageous Arrangement.
[From the New York i"/(/;.]

There are privileges for those students of Union College

who take the electrical course. Not only have they the
freedom of the works of the electric company at Schenec-
tady, but they are to have the opportunity of entering the

company's service when their course is completed. The
ten best men in each year's examination will be taken into

that service.

This is a provision which is likely to prove advantageous
both to the students in electricity and to the electric com-
pany. The students will be prompted to do their best, and
the company will have a constant supply of well-trained

workmen. The students will have not only a theoretical

knowledge of electricity, but also a practical acquaintance

with the uses of it. The professors will not only lecture

upon electricity in the class room, but will also steer the

students in the electric works.

It is a new idea and a good one. If adopted by other

colleges that have an electric course, there will be no lack

of scientific and skilled workmen in electricity.

Electrical-mechanical Clock.
Louis H. Spellier has devised some very ingenious move-

ments for clocks, which every few minutes winds up the

main spring that has been spent in propelling the clock
worl;-:. The main feature about this spring is that even for

very large clocks it is very short and the spring being
wound up so often not only takes little power but remains
almost at an even tension, thus affording far better regula-

tion and less wear and tear on the clock gears. To show
the simplicity of the device for winding this spring it is

but necessary to follow it for one cycle. Say for instance

the clock is running, and the povver of the spring is partly

spent. A point on the drum, which carries the spring,

makes electric contact which energizes three magnets suc-

cessively, winding the spring and carrying a weight past

its highest point, which in dropping puts full tension on the

spring and the clock is again ready for another few min-
utes' run, etc. Another great advantage of this self-wind-

ing clock of Mr. Spellier's is compactness. It occupies very

little more space than an ordinary eight-day clock of any
pattern or make, doing away with a lot of complicated gear-

ing found in other lorms of self-winding clocks.

To the Montreal Convention.
The Lake Shore & Michigan Southern Railroad com-

pany will run a special train to the Montreal Street Rail-

way convention, which will leave Chicago Sunday, Oc-
tober 13th, at 10:30 A. M. Thetrain will arrive in Montreal

at 2:30 r. M. Monday. The route from Buffalo will be via

Utica and the Adurondack division of the New York Cen-

tral railroad, and will afford a delightful ride through this

charming region at a season of the year v\'hen it is most
attractive. A special rate of $24 has been made for the

round trip on the certificate plan, with a rateof$5 for a

sleeper. Reservations may be made at the city office of the

Lake Shore road, iSo Clark street. It is expected that the

majority of the western delegates will go by way of the

Lake Shore.
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CORRESPONDENCE.
New York Notes.

New ^'ork, Octobers.—When there isanything to be

had in the way of public patronage or public franchises, re-

formers and Tammanyites, leaders of good government

movements and machine bosses engage in a scramble that is

highly amusing if it is not conducive to the promotion of

confidence in pubhc men. Only a few days ago there was a

meeting in the city comptroller's office, the occasion being

the disposal of a franchise for a street railway. It was truly

amazing to see how eager some of our leading reformers

were in their efforts to gain advantage over the machine

bosses. No disguise was attempted. It was the first time

in years that an opportunity had been given the "goo goo"

element to get near the public crib, and most of iheir prom-

inent men were there in person or represented by attorneys.

Of course if a member of the committee of seventy secures

a public franchise he will do wonders—in the way of talk-

ing; but the general impression is that he will sell out to

Crimmins or some other real bad Tammany Hall min,

possibly Croker.

At last an effort has been made, according to the daily

papers of this city, to introduce religious animosities as a

disturbing factor in the workings of the big street railway

enterprises of the East. It is alleged that during the last

three months agents of the American Protective association

have been trying to prevent Roman Catholics from getting

employment on the Atlantic Avenue railroad in Brooklyn.

A similar attempt seems to have been made in regard to

men seeking employment on the Heights road. Super-

intendent Cameron said: A short time since a doctor, who

had some men employed on the road through his recom-

mendation, came to see me and suggested that I join the

A. P. A. because I would have such a good chance to keep

Catholics from being employed on this road. I told him to

get out of the ofiice, and that any man he sent there would

be fired out, as he would be if he tried to talk with me

again."

The Rapid Transit commissioners are again "holding

meetings." At the first onesince the summer vacation En-

gineer Parsons made a report concerning the investigation

and surveys made by him in regard to the underground

railway. He and his assistants examined every building on

Broadway from the Battery to Fifty-ninth street, and on

Fourth avenue from Fourteenth street to Thirty-third

street. He submitted 10 volumes of details and about 300

maps. Nine of the 10 volumes referred to are devoted to

detail maps of every building and vault on the line of the

west side route, from Bowling Green to Fifty-ninth street,

and on the east side from Fourteenth street to Thirty-third

street. In addition to these the maps show every pipe line,

sewer, and gas main in the entire length of Broadway. The

maps for the east side route are not yet complete, and when

done will swell the number of detail maps to 500. Plans

for the stations have also been prepared. The plans were

approved.

A fight which has bsen going on for some time between

the Electrical Workers' Union and the Theatrical Protec-

tive Union over the laying of electrical wires on the stages

in theaters has been settled by the arbitration committee

of the Board of Walking Delegates, which has directed that

all the electric wiring behind the stage will be done by the

Theatrical Protective Union and all before the stage by the

Electric Wiremen's Union. This does not apply to the

building ofnew theaters, in which case all the work of elec-

tric wiring is to be done by the Electric Wiremen's Union.

W. F. O.

Milwaukee, Wis.

Milwaukee, October 5.—The city has not yet awarded

the electric lighting contract. It is certain,' however,

that the Milwaukee Street Railway company will get the

contract, but there is some uncertainty as to the terms

which will govern the matter. One thing is settled, and

that is that the company will have no competition. As stated

in a previous letter, some of the aldermen made an effort to

get from Captain Pabst, the wealthy brewer who operates

a large lighting plant on Broadway for the purpose of fur-

nishing light to his buildings down town, a bid to do the

city lighting, but he has declined. Now the Common Coun-

cil committee has submitted to the Milwaukee Street Rail-

way company a proposition to award it the contract if the

company will furnish light for five years at the rate per

lamp per year that it asked for furnishing light for 10 years.

This rate is $105 a lamp for lamps fed by an underground

circuit and $87 a lamp for lamps fed by an overhead cir-

cuit.

William Tate, the electrician of the Davidson Theater,

was killed by an electric car on Grand avenue last Satur-

day night, just before midnight. He was riding a bicycle

on his way home from the theater and dismounted near

Ninth street to look at his wheel. He mounted again, see-

ing a car coming, but did not get out of the way in time,

and the car struck his rear wheel, throwing him with great

force upon the asphalt pavement. When he was picked up

he was dead, his neck having been broken by the fall. The
car did not even touch him. His wife and three children

survive him. Motorman Johnston was arrested, but was

soon released. Tate carried no lantern and the street car

men say that they did not see him until they were within a

few feet of him. Tate came here from Chicago at the time

that the Davidson theater was rebuilt.

Robert Stephan has got a verdict for $9,000 against the

Milwaukee Street Railway company. The company's mo-

tion for a new trial has been denied. Stephan was thrown

from the rear end of a Becker car in 1893 and his hand was

cut off by one of the wheels. On a previous trial he got a

verdict for $6,000, but at that time the court granted the

company a new trial.

A trolley wire fell recently at the corner of Kinnickinnic

avenue and Williams street and a few moments later a horse

attached to a grocer's delivery wagon came along. The

animal stepped upon the wire; there was a glare of light

and the horse jumped into the air. He continued to jump

about until enveloped by the wire and was finally killed.

During the night a lot of placards were placed upon his car-

cass. One read: "I'm for McOann; I've had enough of

Payne." Another requested that the "Svires be buried" with

him, and still another read as follows: "Hypnotized at S r. .m.

Saturday, September 2lst."

Henry C. Payne, one ol the receivers of the Milwaukee

Street Railway company, has gone to Europe, and it is not

known when he will return. He will probably take a course

of treatment at Baden Baden, Germany, as his health has

been very poor for some time. His resignation of the

Northern Pacific receivership led to a report that he would

retire as receiver of the street railway company, but he de-

nied the story before he left for the East. The reorganiza-

tion of the street railway is expected by about the time that

he returns from his trip abroad. The company is really in

very good condition. It is making money, its properly is

being kept up well. During the past summer seven miles of

new line have been built at a cost of about $100,000. One
extension was from the Soldiers' home to the State Fair

grounds, a distance of about i '2 miles; another ex-

tension was the Clybourn street line, nearly two miles

long, including rebuilt track, and besides there is the exten-

sion to Cudahy, three miles, almost completed. The Cug-

dahy extension is single track, and the other extensions

double track, so that the total of single track is

about 10 miles. Next year the Clybourn street line

will be extended to the Soldiers' home and Calvary ceme-

tery. The extension to the State Fair grounds included

a spur to North Greenfield.

In the exhibit at the exposition of the manual training

school of the East Side high school there is displayed a

miniature steam engine and dynamo designed and made

by Rex Reinertsen, an iS-year-old boy who is attending

the East Side high school. The engine is of one-half horse

power and the dynamo that it drives supplies the current

for three incandescent lamps. The engine is iS inches

high and occupies a space nine inches square. It is of the

upright piston valve type, it has a 2 '2-inch stroke and its

drive wheel makes 400 revolutions a minute. A coun-

tershaft has been put in to increase the speed of the dy-

namo, whichmakes 2,500 revolutions a minute. The engine

cylinder is of polished brass, its working parts are of bur-

nished steel and its base is of iron painted black. The

cylinder is i}i by two inches. The dynamo is after the

style of the Edison machine. It is 10 inches high and oc-

cupies a space 10 inches square. The young builder has

been quick to incorporate the best devices in his machine.

The dynamo, for instance, has a sliding base to tighten the

belt that runs it; the shaft has adjustable hangers that ren-

der it impossible for it to lose its horizontal position no

matter whether the supports become awry or not. The
young man has a boiler that goes with his machine, but it is

not used, the steam to run the engine being obtained through

small pipes connected with the boilers in the basement.

The engine was built in the summer of 1S94 and the dy-

namo last winter. Both were made in yoyng Reinertsen's

little workshop at home. He equipped his own shop, mak-

ing most of the tools himself His knowledge of engines

and dynamos was acquired by watching workmen, by exam-

ining machinery and by reading. All the models used in

the construction of the engine and the dynamo were made
by him, and he made every part of the machinery except

the base, which was cast at a foundry from a model fur-

nished by him. Near the engine and dynamo described is

a smaller engine—one-eighth horse power—which was made

by him at an earlier date, it being the first engine made at

the East Side high school. C.

Northwestern Notations.

Minneapolis, October 5.—The council committee on

underground wires in this city voted to reduce the under-

ground district some time ago, the companies pleading

that they would be forced out of business if compelled to

conform to the ordinance in all the district. Lately the

committee has voted to again reduce the district, this

time leaving the milling district and railroad yards outside.

It has been eleven years since the ordinance was passed

and still the wires are not all down.

A St. Paul syndicate has secured an option on the street

car line at Waverly, la., and proposes to operate a first

class electric line, and also to extend it to Cedar Falls.

A party of Western Union Telegraph company officials,

including Col. R. C. Clowry, vice-president and general

manager; F H. Tubbs, superintendent of the division wiih

headquarters at Chicago, and otheis, were visitors in Min-

neapolis this week. They are making a tour of inspec-

tion.

The Sioux National Bank of Sioux City, la. , has sued the

Western Union Telegraph company for $2,000. About four-

teen months ago the bank received a telegram signed Ed. T.

Kearney, who was cashier of the Dakota County bank of

Jackson, Neb., asking for $2,000. The money was sent

and it was several days before the bank learned that the

telegraph agent at Jackson had sent the message himself.

As he was also the agent of ihe American Express com-

pany, the money went into his hands when it arrived and

he appropriated it and decamped. The telegraph company

claims the money was lost through the express agent, and a

three-cornered fight is on now to determine who is respon-

sible.

The S. E. Olson company of Minneapolis, during Stale

Fair week had a trolley car fitted up with about 850 incan-

descent electric lights, there being a star on the front dash-

board, and a large crescent on the rear. On both sides

there were numerous lights and pleasing designs, and the

colors were changing constantly. There were five colors

used—red, white, blue, green and amber. Over 5,000 feet

of insulated wire was used.

The Light, Heat & Power company of Northfield, Minn.,

is building a new power house and will increase its facilities.

The council of Albert Lea, Minn., has contracted with

the Albert Lea Electric Light company for 30 arc street

lights.

There is talk at Elk River, Minn., of putting in an electric

light plant to light the saw and flour mills, and it is proposed

that the village make arrangements to secure street lights

from the same plant.

The Northwestern Electrical Manufacturing company of

St. Charles, 111., may locate a branch in Austin, Minn.

The Consolidated Street Railway company of Stt le,

Wash., has let the contract to rebuild its power house.

The Chamberlain, S. D., electric light plant is now being

operated by gasoline power, but it is not satisfactory and

artesian wells will be sunk to furnish power. The famous

well which has never been under control is near by. It has

a flow of about 5,000 gallons per minute.

The University Heights Improvement company has been

formed at Madison, Wis., to operate an electric light plant

in that suburb.

The Marine E'ectric Propeller company of Minneapolis

has been incorporated with $27,000 capital stock.

The D. & D. Electric Manufacturing company of Min-

neapolis has removed from North Minneapolis to Tenth

avenue south and Fourth street, where it has improved

facilities.

The West Side Placer company of Rawlins, Wyo., will

put in an electric light plant in its Dry Gulch works and

wash out gold day and night.

The plans and specifications furnished Fergus Falls,

Minn., for its electric light plant were rejected and Oscar

Claussen of St. Paul was employed to prepare new ones.

Seattle, Wash., is taking bids for street lighting for

1S96.

A subscription list is being circulated at Olympia, Wash,,

to secure funds for electric lights for the business streets.

The Olympia Light and Power company will furnish 10 arc

lights of 2,000 candle power for $8.50 per month.

The contract has been let by the village of Worthington,

Minn., for an electric light plant, to be completed Novem-
ber loth.

The Sioux City Electrical Supply company of Sioux City,

la., has applied to the council for the use of a half a block

on Pearl street and if granted it will erect an electrical

manufacturing plant.

The Capital Lighting company is a new electric light

company of Helena, Mont., which has just begun operations.

Its first rates were 25 per cent, below those of the old com-

pany, which at once met them. The new company cut

again and the old company followed suit. Lights are now
50 per cent cheaper than they were a month ago, but the
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end is not yet. The last cut of the Capital company otters

incandscent lights for 50 cents per month for 10 o'clock

service, and arc lights for $3 per month for the same service.

Both companies are owned by local capitalists. M.

PERSONAL,
Charles Blizard, New York, manager for the "Electric

Storage Battery company, was in Chicago last week.

John C. Boss, president of the Lakon company and
one of the most prominent citizens of Elkhart, Ind.. and
Ml<;s Ann-e Rittle were married last week at the home of

the bride's parents in Elkhart. The bride and groom are

now enjoying a wedding trip, which will include a visit to

Niagara Falls and New York city.

Announcement is made that William Hood will be cnn-

nected with the Chicago office of the Electric Storage Bat-

tery company of Philadelphia. "Billy" Hood is one of the

best-known men in the electrical fraternity of the West, and
he is universally liked. He is a pione r m storage battery

business in Chicago, and he has fought many hard battles,

introcucing accumulators when they were not as favorably

regarded as they are to-day. The arrangement between Mr.
Hood and the Electric Storage Battery company should be

one of mutual advantage, and we congratulate both of them
on the event.

C. B. Fairchild, editor of the S^tvef Railway Journal^ has

decided to retire from the active duties of that position, but

he will continue to study and discuss street railway matters.

^fl. Fairchild is one of the pioneers of street railway jour-

nalism, but he has kept abreast of the times and to-day he

is undoubtedly the best authoriiy in this country among
writers on street railway subjects. Mr. Fairchild's health

failed about two years ago and, although he has regained

much of his old-time vigor, he dislikes to continue m the

e.\:acting position which he held. The Western Elec-
trician is pleased to announce that Mr. Fairchild's health

is constantly improving, and this journal hopes that the

colonel will be spared for many years.

retail houses.. The Metropolitan and Lake Street "L"
roads, when the do\VTitown loop is completed, will, it is

claimed, be the last body blow to the business of Madi=on
street unless something is done. The General Electric
company is putring iiL new motors, which will be used
withm a few weeks, on the cars of the Lake Street company.
Twenty-five of the smoking cars are being equipped with
the motors. The Lake Street company is ] utiing in the
third rail system, the same as is now iised on the Metropoli-
tan "L" mad. Some curiosiiy is manifested as to the atti-

tude of the Siemens &: Halske company toward the Lake
Street company,

Reporls of increased earnings by the North Chicago Elec-
tric railway come from a trusiworLhy source. The earnings
for July, according to the Chicago Chronicle^ were $16,000
net, and all summer the line has been earning net four to
five times the interest on its guaranteed bonds' The bond
issue now amounts to $400,000, a recent issue of $100,000
being about to come on the market through N. W. Harris
& Co. This issue was made to meet the cost of winter
equipment, it is said. The authorized capital is $2,000,000,
owntd by Mr. Yerkes and his friends personally. The road
operates electric lines on Lincoln and Milwaukee avenues.
It also operates the line of the Chicago North Shore rail-

way under a 99 year lease, guaranteeing quarterly dividends
at the rate of 6 per cent, per annum on the North Shore
stock, amounting to $650,000. The North Shore power
house, it seems, has been leased by the North Chicago
Street Railway company, which pays in an amount sufficient

to meet the interest on the $675,000 6 per cent, bonds of
the North Shore company. The individuality of the North
Shore company has therefore been pretty effectually swal-

lowed up in the North Side corporate maze.

ELECTRIC LIGHTING.
An assumpsit suit for $200,000 has been begun by the

Chicago Edison company against the Co-operative Electric

Light company. Some time ago the defendant company,
which did business on the North Side, went into liquidation

and the Edison company bought the plant. The present

suit is brought to settle up the deal and collect the claims

due to the defendant company.

The United Stales Treasury Department is inviting pro-

posals until October i6th for all the labor and material re-

quired to place complete in the United States Postoffice

building at Lowell, Mass., a system of electric lighting.

Additional particulars may be obtained from the Treasury
Department, Washington, D. C, or by addressing Gardner
W. Pearson, custodian ol the Postoffice building, Lowell,

Mass.

Matters have been amicably adjusted between the new
Citizens' Electric Light company of Mishawaka, Ind., and
the Dodge Electric Light company, whereby the laiter's

complete plant is to be turned over to the former company
and installed at the water works as soon as the new building

is finished and ready for it. The deal was completed at a

meeting of the Citizens' company and M. W, Mix, repre-

senting the Dodge company. The consideration is $10,000

cash, and $3,500 to be taken out in lights to be furnished

the Dodge company as required.

The plant of the ocean steamship "St. Louis" is described

by a writer in the Sun. Of the electrical plant apparatus

he says: Here are four large dynamos, with their gauges

and wires and occasional flashes of blue light. On the wall

is an elaborate switchboard and telltale devices to show
when any one of the dynamos is out of order. The system

in use is so arranged that each dynamo works separately or

in conjunction with any of the others. Three of the dyna-

mos are all that are necessary to do the work, and by the

shifting of a little switch the lights can be turned on in any
part ot the ship from any one of the macliines. The room
is said 10 be the most complete in use, and it is practically

impossible for the ship to be left in darkness by any accident

to the lighting machinery.

ELECTRIC RAILWAYS.
The Bergen County Traction company has passed into

the control of the Elkins syndicate of Philadelphia. The
syndicate nroposes to build lines between Bergen county

and Hudson and into Essex county. It is going to apply

for a franchise for a road between Hackensack and Newark.

The East Side extension of the Citizens' Street Railway
company of Kalamazoo, Mich., has been completed, and on
September 13th the event was celebrated at the East Side

park. For that occasion the company carried people with-

out charge. Congratulatory speeches were made by city

officials, prominent citizens and the treasurer of the com-

pany.

A rivalry between suburban electric lines on the south

side of Chicago is on. Farson, Leach & Co. have asked

for ordinances for six miles of extensions to the Calumet
Electric system. The proposed extensions provide for a di-

rect connection with the alley "L" terminal, independent of

the leased Jacobs line, for two extensions eastward to near

the lake shore on Seventy-ihird and Eighty-third streets,

and for a southern branch from the end of these eastward

spurs down to the state line at Roby. This southern spur

cuts through the midille of the South Chicago city railway

territory, and is being zealously opposed by that company.

Real estate men say there are more vacant stores on West
Madison street, Chicago, than at any time within twenty

years. The new electric lines and the cables are carrying

shoppers to the South Side, to the detriment of West Side

TRADE NEWS.
The Onondago Dynamo company of Syracuse, N. Y.,

has recently placed new machinery and increased the manu-
facturing facilities to take care of the rapidly increasing

trade. Recent orderis have been so numerous that the full

capacity of this concern has been taxed to take care of
them.

A complete and very creditable catalogue of the Corre-
spondence School of Technology has been issued. It is a

"souvenir edition," and contains abstracts of letters from
former pupils of the Cleveland institution, highly com-
mending the course of instruction, and testifying to the

practicability of the methods employed.

The Electric Engineering & Supply company of Syra-

cuse, N. Y., reports that it has not been so crowded with
work during the last two years as at the present time, and
it is preparing to work over time in order to meet the in-

crease of trade. The company has several novelties about
completed which will be offered at an early day.

In the 1895 catalogue of the Emerson Electric Manufac-
turing company of St. Louis the following specialties are

considered: Arc light transformers, push buttons, tele-

phone cut-outs, connectors, spring clip cut- outs, distribution

fuse boards, stage regulators, fuse blocks, knife switches and
switchboards, alternating current motors and special work.

At no other period of the year has the Royal fJectric com-
pany, Peoria, 111., received more orders than at the present

lime. This company manufactures the well-known Royal
alternator and transformer, which is in operation in so many
plants in the West. The Koyal company has found it neces-

sary to run its force overtime in order to keep up with the

demand for its apparatus.

The "Instruction Book" of the Hunt Air Brake com-
pany of Pittsburg is designed to give in as few and clear

words as possible an analysis and complete description of

the company's improved quick action brake, with a detail

of each part and their relation to each other, so that the

operator may become efficient and expert in its working.

It is gotten up in very convenient form.

The Sunbeam Incandescent Lamp company of Chicago
recently made a change in its officers, H. B. Vanzwoll hav-

ing been fleeted secretary, the office formerly held by F. S.

Terry, who has been made vice-president. Mr. Vanzwoll
has been for a number of years connected with the whole-

sale hardware firm of Hibbard, Spencer, Bartlett & Co.
and brings with him a valuable experience.

During t^'e recent international yacht races for the

America's cup between the American yacht Defender
and the English challenger Valkyrie, the Western Union
Telegraph company had a telegraph office anchored near the

Sandy Hook lightship, which was in communication with

shore through a submarine cabie. The cable was of the

Kerite make, and was yjj miles long. The connection

with the land lines was made at Sandy Hook.

The W. J- Oavis Electrical company of Pittsheld, Mass.,

announces that it is now prepared to take up a line of ex-

perimental and Scientific work in connection with all kinds

of electrical instruments and apparatus, having the neces-

sary tools and machinery to take care of this work. The
company also announces that special attention will be given

to inventors and electrical enirineers who have model appa-

ratus which they desire to have constructed.

Managers of central station plants, construction compan-
ies, in fact everybody interested in the installation of elec-

tric lighting, railway and power transmission plants, will

find a valuable aid in the last publication of the Ball En-

gine company of Erie, Penn. Under the title "Improved
Horizontal and Vertical Engines, Belted and Direct— con-

nected to Generators," this company has presented a

very attractive series of illustrations of jts very latest types

of equipment.

The Erie Canal Transportation company has decided

upon the Medber'y overhead equipment as being the most
reliable for the severe service it requires. The order was
placed last week and the agent of the Fiberite company,
the Mason Electric Equipment company, feels elated over

the deserved recognition of this high grade material. The
Mason Electric Equipment company will represent the

Medbery overhead material at the street railway conven-
tion in Montreal.

The fall season opens very brilliantly for the Boudreaux
Dynamo Brush company. All its agents report very brisk
business, and there is hardly any town in ihe United Stares
which has not been supplied with some of the new foliated
anti-friction metal brushes. Hugo Beneriix, general mana-
ger of the company, feels very h^ppy to see his efforts re-
warded, and after one year's up-hill work to fird that ihe
Boudreaux dynamo brush has become a decided favurite
with all the electricians.

BUSINESS.
Julius Andrae &: Sons company, Milwaukee, Wis,, one

of the oldest and best known electrical supply houses in the
West, has done a largely increased busines-^ during the last
month. This concern is able to fill all orders for supphes
promptly on receipt, and this very important feature has
gained tor it a large and increasing number of customers.

The Fiberite company of Mechanicville, N. Y., is get-
ting out some interesting circulars describing special fea-
tures of the Medbery switches and other street railway de-
vices. This company is enjoying a good business in Med-
bery material, and its western busine.'s, which is in charge
of the Mason Electric Equipment company, is being con-
stantly increased.

The Electric Appliance company, Chicago, is introducing
a system of interior lighting, by means of the inverted
Upton arc lamp, by which the light is thrown against a
white ceiling, and thus diffused more evenly, it is claimed,
than is possible in any other way. This arrangement en-
tirely does away with sharp shadows and darkness in spots,
and gives the nearest approach to ^unl-ght that has yet been
secured. It is particularly adapted to large stores, mills
and factories, and promises to come into quite general use.

Friends of the reorganized Commercial Electrical Sup-
ply company of St. Louis will be interested to know oi an
extensive sale recently made by that company. President
Joseph Franklin, Jr., has already secured the contract for

all the overhead equipmeit for the new electric road from
St. Louis to Meramec Highlands. This road is the most
extensive electric road running out from St. Louis, being
about 20 miles long. Such a deal as this, coming so
quick'y after i-eorganization. would seem to indicate that
President Franklin knows what he is about and that the
Commercial Electrical Supply company is on the road to

success.

The new office case of the Ithaca Desk company is said

to be, for general office work, the most convenient and low-
est priced filing case made, and is specially adapted to law-
yers, bank, real estate, insurance and railroad offices, manu-
facturers and retail merchants. It is made in quartered oak,

polish finish, patent brass-lined roll curtain, fitted with a

spring lock. The curtain is absolutely dust ar.d vermin
proof. A large drawer, shelves from seven to 15 inches

long and 11 inches deep and pigeon holes 4^4,' inches by 4^
inches, 11 inches deep are provided. The case is 36 inches

long, 48 inches high, 16 inches deep and weighs 130 pounds.
The company's office is at 12 North Aurora street, Ithaca,

N. Y.

It will be remembered that the Western Eleci'Rician
recently announced the establishment in St. Louis of an-

other incandescent lamp factory. The new company was
incorporated under the name of the International Electric

company. Recently a representative of the West ern
Electrician visited St. Louis and found that the com-
pany was progressing finely in its new undertaking. The
work of factory equipment, under the charge of General
Superintendent J. M. Davey, has been progressing finely,

and the company expects shortly to be in a position to turn

out indarge quantities one of the best lamps in the market.

Mr. Davey, who for many years has been identified with
the manulacturing end of the incandescent lamp business,

is giving his personal attention to the equipment of the com-
pany's extensive factory, and it is his purpose to turn out a

lamp that shall be perfect in every respect. In a word, the

International company prt-poses to spend considerable

money in perfecting its n achinery to an extent that will

enable it to make a start in the business that will mean
something and rapidly bring the "Davey" lamp into the

foremost rank. The new lamp will be known as the
" Davey high grade." The business management of the

International Electric company will be in the hands of
General Manager H. G. Ferguson, who is ihoruughly

familiar with the electrical bu>iness, having been idtn-

tified with a number of large central stations in the West. -

Those who have met Mr. Ferguson believe that his energy

and pu^h, together with his courtesy and business-like

method of ti eating those who have dealings with his com-
pany, will doubtless contribute largely in the success of

the new company.

The Diamond Machine company of Providence, R. L,is
making a specialty of surface grinding and polishing ma-
chinery. One of these, the automatic surface grinding

machine described in the circular recently issued, is in-

tended for grinding flat metal surfaces, h^id or soft, where
great accuracy is required, or where the parts to be ground
are hardened, so that other methods of truing the face are

difficult. The machine has a very heavy base, supporting

both the table and the wheel directly from the floor, thus

insuring great rigidity and stiffness. The bed which sup-

ports the table has suitable mechanism to automatically

carry the work back and forth under the wheel, or the auto-

matic features may be dispensed with at will, the table

moved with the hand wheel or run to one end of the bed
and stopped entirely, to change the work, without stopping

the emery wheel or other parts of the machine. Adjustable

stops are provided to limit the stroke to any desired length,

or the lever in front of the machine may be used to stop

and start the table instantly at any point desired by the

operator. The machine v\ ill grind the surface of its own
table, thus insuring the accuracy of all work done upon it.

The emery wheel spindle, which is self oiling, is large in

proportion to the diameter of the wheel, and is provided
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with ample bearings in length and diameter. The outer

bearings are of bronze and are carried by an overhanging

arm with seir-oihng box and drip to keep the oil from the

work. The emery wheel is raised or lowered by a hand

wheel and worm gear to give proper setting to the cut to be

taken, and is capable of a very fineadjustment. Graduations

on the hand wheel indicate the amount of this movement.

The emery wheel has self-regulating cross feed in both di-

rections, with adjustmenis to secure as much or as little

feed as desired. The feed is arranged to shift at one end

or at both ends of the table, thereby economizing greatly

in time over a planer or milling machine, which cuts one

way only. A guard is put on and around the table so that

water way be useJ if desired. An automatic pump is fur-

nished when ordered. Water and the pans connected with

the same are inclosed inside of the column. Many other

special lyprsare built.

The Missouri Telephone Manufacturing company o( St.

Louis has ju^-t completed a magnificent piece of electric

work for the Union Clothing company of the same city.

The electric wiring in the entire building is all concealed

work and provides for i,ooo incandescent lights, also ^o
Helios lamps. The electrical effect in one of the windows
is said to be the finest in the city of St. Louis, 300 lamps

being surrounded by mirrors. In this connection it may
be said that this is the only electrical concern in St. Louis

making a display at the St. Louis exposition. It catches

the music from Sousa's band and reproduces it by telephone.

It is showing a number of novelties of its own manufacture,

and also the different telephones. This is the first and only

display of telephones made in the United States at an expo-

sition west of the Mississippi river. The Missouri Telephone
Manufacturing company claims, too, that the only success-

lull electric fountain ever placed in the ciiy of St. Louis

stands to its credit. It also placed in the same establish-

ment a system of its " No. 2 improved interior telephones,"

which are something entirely new, gotten up by this com-
pany and covered by patents. With this telephone it is im-

possible to leave one's own phone connected with any other
station after using. The transmitters used in this company's
telephones as well as the switch are claimed to be nun-in-
fnnging and, covered by .'lung patents. The company,
however, furnishes the B dee transmitter when ordertd.
While the Missouri Telepli me company makes a specialty
of manufacturing telephone^, it is doinghigh class electrical

construction work, and is prepartd to bid on all classes of
electrical work, from the installation of a telephone system
to an electrical plant. Catalogues giving all particulars rel-

ative to its system of telephones are forwarded upon appli-

cation. As an evidence of the merits of the Missouri tele-

phone three or four of the electrical supply houses of St.

Louis are handling it regularly. The company is also pre-
pared to turn ou of its factory anything of a special na-
ture, and would be pleased to correspond with parties de-
siring figures. Messrs. Kusel and French, the active men
in the company, are " hustlers" in every sense of the word
and deserve to succeed.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.
546,996. Armature for Electric Motors and Dynamo-

electric Machines. Henry Chitiy, London, Eng. Ap-
plication filed July 26, 1892.

A dynamo-electric machine of the multipolar type is pro-

vided with an armature wound with such a number of equi-

distant sections that the se tions may be divided up into

gr ups, each composed of equi-distant sections, and eai h con-
taining one more or one less than "the number of magnetic
poles.

547,031. Contact for Electrically Propelled Vehicles.

Emil B W. Reichel, Charluttenburg, Germany. Ap-
plication filed April 4, 1S94.

The contact devi e comprises a horizontal arm extending
tran-versely to the trolley conductor, and adapted to make
rubbing contact therewith, the arm being faced with a bar or

strip of anti-fnciion metal.

547,034. Electric Vibrator Mechanism. Frank J. Russell,

New York, N. Y. Application filed April 15, 1S95.

An electric bell is provided with an armature lever adapted
to vibrate between the poles of two electro-magnets, two
springs situated upon the opposite sides of the lever being con-
nected therevvith in a manner for facilitating the vibration of

the lever.

547>035 Electrical Indicating Mechanism. Frank J. Rus-
New York, N. Y. Application filed April 15,

NO. 546,996.

547

547:

Issued October r, i8gs-

,078. Electrical Junction Box. Warren S. Johnson,
Milwaukee, Wis. Application filed January 21, 1S95.

A casing is provded. with an elastic partition dividing the

casing into two compartments, and constituting a base or sup-
port upon which a scries of pairs of electrical contacts or termi-

nals is mounted, a hermetic seal being provided between the

several compartments.

,
ro6. Hanger Board for Electric Arc Lamps. Thomas
E. Adams, Cleveland, O. Application filed Jnly 17,

1895.

^r^'^

1895.

An electro-magnet and an electric lamp are included in one
branch of an electric circuit, 111 the other branch of which is

provided a circuit closer conirolled by the magnet, an indi-

cating; device being mechanically actuated by the circuitcloser,

a second electric lamp, and an electric bell being also included
in the circuit.

547,043. Rectifier for Electrical Currents. "William J. r-7
Still, Toronto, Can. Application filed December 24,

1894.

547

547:

547

The rectifier comprises a motor run from an independent
source, and a dynamo, the fields of which are run from a shunt
circuit throu-h al[ernatin;i; current wires, a commuiator of
peculiar construction having its brushes connected through the 547
main alternating current wires, and brushes for leading off the
continuous current the armatures of the motor and of the
dynamo and the commutator being all secured to a common
shaft.

547.068. Electric Motor Truck. William G. Gaither
and William R. Gaither, Chicago, 111. Application
filed November 10, 1894.

The motor truck frame comprises side-bars, having seats
formed therein, cross bars having their ends arranged in the
seats, adjusiable upporting plates for the ends 01 ihe cross
bars als^j arranged in the sedt~, springs interposed between
the plates and cross bars, and devices for niaintaininy the
plates in ptai.e.

547.069. Rotary Field Motor. Johannes H. F. Gorges,
Berlin, Germany. Application filed October 10, 1S93.

The motor is provided with two ring members placed face to
face and carrying piuriphase windings adapted to produce a
rotating magnetic field in the space between the ring members,
the rotatable member being situated in the spa^ e between the
rinir members, and adapted to be rotated by the field, means
being provided for rotating the ring members relatively to vary
the strength of the rotating field.

547.071. Self-playing Mechanism for Pianos or Organs.
Frederick W. Hedgeland, Chicago, III. Application
filed February 23, 1894.

The keys are operated by means of a series of small bellows,
one for eaih key, the bellows beini: controlled by electrical de-
vices set in operation by the moving perforated paper strip
customarily employed in this class ol instruments.

547.072. Electric Device for Controlling Actions of
Musical Instruments. Frederick W.- Hedgeland, Chi-
cago, III. Application filed February 23, 1894.

The invention lies in the combination with the moving per-
forated paper strip, of electrical devices for communicating im-
pulses through the action of the instrument in accordance with
the number, size and location of the perforations in the strip.

547,077. Electric Railway Repair Wagon. .'Anthony Iske
and Albert Iske, Lancaster, Pa. Apphcation filed De-
cember iS, 1894.

The wagon carries a platform mounted upon scissors-like
bars, which may be moved to adjust the height of the platform,.

NO. 547,096.

The board has a stationary part, to whi h are secured contact
springs adapted to be connei-ted with the line while a movable
part arries co itact arms adapted to be electrically connected
with the lamp, and adapted to engage the contact springs to m-
i lude ihe lamp in circuit, a conducting bar being i.arried upon
the movable part for engaging the contact springs to short cir-

cuit ihe lamp.

120. Insulating Compound. Salomon Heimann, New
York, N. Y. Application filed February 28, 1895.

The compound is composed of pulveri^^ed asbestos, pulverized
gl^ss, rubber, rosin oil, mirbane oil, castor oil and dissolved
celluloid.

121. Clutch and Motor Connection for Same, Hugh
A. Kingsland, Belleville, and Whiting P. Sanger, East
Orange, N. J. Application filed February 4, 1S95.

The clutch comprises a rim attached to the motor shaft, a
clutch plate carrying clutch levers which have heads adapted
to engage the inside of the rim.

127. Electric Arc Lamp. Johan W. T. Olan, New
York, N. Y. Application filed April 8. 1S93.

The lamp is provided with liquid electrodes situated in an
exhausted in losure, means being provided for automati ally
maintaining continuous' circulation of the liquid within the
iamp.

149. Electric Switch. Norman Marshall, Boston,
Mass. Application filed June 8, 1S95.

Hie swit h bar is thrown from one position to another by a
spring, which is caused to act by the partial rotation of a spindle.

230. Automatic Electric Switch. George W. Kussell,

Jr., and Alexander V. Officer, Denver, Colo. Appli-
cation filed March 18, 1895.

547

547.

S47>249-

A pair of au.\iliary brushes is arranged at the outer extrem-
ity of each of two solenoids the reciprocatini; bar being so con-
structed that ir is adapted to pass between the bniahes and
close the circuit of the opposite solenoid.

,240. -Electrical Safety Apparatus for Railways. Lewis
,W. BriggSj Chicago, 111. Application filed August 24,

,893. .

Each locomotive or engine is provided with two trolleys, one
on each side and at different elevations, a circuit system being
arranged along a section or block with which these trolleys act
successively.

,246. Mast Arm for Electric Lamp.' John J. Drake,
Providence, R. I. Application hied February 21,

1895.

The mast arm comprises a pole bracket, upon which is

mounted an arm, carrying upon its outer end a head, the in-

vention consisting in improved means for securing the several
parts together, whereby the torsional strain on the arm will be
resisted by the pole bracktl,

547,249. Incandescent Lamp. Henry Green, Hartford,
Conn. Application filed January 25, 1895.

Means are carried upon the bulb and tipon the socket for
maintaining the bulb and soiket against longitudinal move-
ment relatively to each other while permitting relative rotation
of the parts,

547,265. Telephone. Harry T. Johnson, Elizabeth, N. J.
Application filed June 18, 1894.

The invention comprises an arrangement of circuits, wherein
the telephone and call bell are placed in parallel or multiple,
one with the other, and each with its branch normally closed.

547)283- Trolley and Trolley Pole. Wilbur L. Pepper,
Philadelphia. Pa. Application filed December 29,
1S94.

The trolley pole comprises telescoping sections, rods pivoted
to the sections, levers pivoted to the said rods, and means for
tilting the levers to cause the upper sections to be e.\tended.

547,300. Railroad Car Lamp. Charle^G. Smith, Brooklyn,
and Alonzo French, New York, N. Y. AppHcatinn
filed August 11, 1894.

Means are provided for conveniently and delicately adjust-
ing the height of the light bulbs relatively to each other, and
also lor adjusting the height of both relatively to the car.

5^7.302. Electric Motor for Street Cars. William Stine,

Omaha, Neb. Application filed January ii, 1S95.

The motor is connected by a worm and gear, with two driv-
ing shalts working in opposite directions, driving pulleys be-
ing loosely mounted upon the driving shafts in [jower connec-
tiun with the car axles.

547,304. Conditit Supply Svstem for Electric Railways.
George Tolmie, Carbon, Wyo. Application filed July
10, 1894.

Automatic circuit-closing devices are mounted at intervals in

a conduit, and 1 onsist essentially of two metallic contact points
inclosed in a collapsible moisture-proof casing and susiained
normally separated, one of the contact points being elcctr cally
connected with a supply lead; a current collecto in its travel
through the conduit successively closes the circuit through the
contact points of the devices.

NO. 547,383-

547,323. Electric Motor. Addison E. Boggs, Allegheny,
and Fremont J. Cleaver, Belizhoover, Pa. Application
filed January 4, 1S95.

The field magnet of the m-^tor is secured to one side of a
vehicle wheel, the armature being mounted upon the axle,
while a commutator wheel is mounted upon a boss of the arma-
ture, and is p'ovided with an insulated rim, upon whith are
placed i.ommutator bars.

547,358. Electric Synchronizer for Clocks. Henry S. Pren-
tiss, E izubeth, N. T- Application filed A ugut 10,

1892.

The several secondary c'ocks of a system are regulated to

run fast, and provided each with a detent lo cross the path ol

pait of the train belore the hour as mditated by the respective
seiondary locks, and withdrawn at the exact hour as indicated
by the master clock,

547,369. Device for Controlling Speed of Electric Cars.

James Brady, Brooklyn, N. Y. Application filed June
24, 1895.

A speed governor is geared to the motor or its driven shaft or

axle, and contr-ils a movable contact whiih is included in the

motor cir.uit, and is adapted to throw the motor out of circuit,

or throw into circuit additional resistances for regulating the

speed of the motor,

547,383. Reciprocating Electric Engine. Frank B. Rae,

Detroit, Mich. Application filed May 31, 1892.

A magnet of indefinite length is provided with two or more
sets of magnetizing conductors uniformly distributed along the

tube and traversed by currents differing in phase, whereby cor-

responding sets of maynetic waves are produced in the magnet.

547,388. Telephone Exchange System. Ernest E. Yax-
ley and John H. Riley, Chicago, 111. Application filed

January 14, 1895.

The invention comprises a system of circuits for telephonic

communication with the central exchange, a generator of the

required p 'Wer beinij provided in the central station adapted
to rine the subscriber's signal through the armature winding of
his call generator.

547,405. Telephone Toll Apparatus. George K. Thomp-
son, Maiden, Mass. Application filed May 13, 1895.

In the telephone circdit are included a battery, one winding
of a repeating coil, and a receiving telephone; a signaling in-

strument is included in one of two normally open branches,

while a circuit controller is included in the other, adapted to be
operated by a mechanically impelled coin.
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Overhead Troiley for Chicago's Down-
town Business District.

Work has been begun on the overhead construction for

the South Clark street trolley system which the Chicago

City Railway company is putting in. This is the first work

of this kind that has been done in the down-town or retail

business district of Chicago, and naturally it is exciting

much interest and comment. Several months ago ordinances

were passed by the ciiy council granting the Chicago City

Railway company a franchise for an overhead trolley sys-

now pending in the council providing for an extension of the

trolley line to the City and County buildings. This will extend

the line through the heart ol the business district of Chicago.

For the present, however, the line stops at Adams street,

directly in front of the office of the Western Electrician.

Two views of this end of the line are presented in the ac-

companying cuts, showing the appearance of the street just

after the construction work was begun. Fig. i is a repro-

duction of a photograph showing the apppearance of the

pole line looking south on Clark street down the center

away with the network of wires that are often necessary

when side pole construction is employed. A representative

of the South Side company told a reporter that just as soon

as the poles are all up, wires will be strung and the line con-

nected with the trolley lines south of Twenty-second street.

" We hope to have rapid transit Irom Englewood in oper-

ation in less than ten days," he said, *'and I feel certain

that when the property owners in Clark street have ex-

perienced the benefits, they will conclude that the trolley is

not such a bad thing after all. We do not regard the center

FIG I. OVERHEAD TROLLEY FOR CHICAGO S DOWN

tern to replace the horse cars now in use on South Clark

street. Of course there was much opposition to the meas-

ure, although it was apparent that the objections were of a

general nature and came from persons not directly interested

in South Clark street property. As a matter of fact properly

owners and business men on that thoroughfare were almost

unanimou.sly in favor of the substitution of the electric

motor for the present unsatisfactory service. The mayor

vetoed the first ordinance; then a compromise was reached,

the company accepting an ordinance granting the right to

construct a trolley sy.stem on South Claik street as far north

as Adams street. The mayor approved this ordinance, but

ihebusiness men of that porlion of the street north of Adams

street were not at all pleased and they have since secured

the consent of nearly every Clark street properly owner be-

tween Adams and Washington streets, and an ordinance is

TOWN BUSINESS DISTRICT.—VIEW OF CLARK STREET CENTER

of this busy street. Fig. 2 shows a famihar scene at the

corner of Adams and Clark streets, the north end of the

trolley line at the present time. It will be observed that

this is a very busy district, and that it is necessary to facili-

tate travel in these thoroughfares as much as possible.

As was expected the beginning of this work aroused a

perfect storm among the opponents of overhead trolley lines

and the daily papers kicked vigorously against the project,

but to no purpose. The construction of this line puts an

end to the prohibition against overhead wires in the down-

town district of Chicago, and should the property owners

gain their point and secure an extension of the line to Wash-

ington street it would bringthe trolley almost todoorof ihe

mayor's office. Out of consideration for the prejudice against

the overhead wires in ihestreet ti.e Chicago City Railwaycom-

pany accepted the center pole construction, as this style does

-rOLE LINE LOOKING SOUTH FROM ADAMS STREET,

pole as more dangerous than the side pole construction,

but we would have preferred the latter if the council would

have permitted it. It will not injure street traffic. The

poles will siniply tend to make drivers stick to their own

side of the street. There will be less crossing and recross-

ing, and I have no doubt that the public will be the gainer."

The effect of the poles was very odd, and they completely

change the aspect of the street. The first one was set up

at the corner of Adams street and is shown in Fig. 2. With

its slender cross arm near the top it presented an odd appear-

ance in the middle of one of the busiest thoroughfares in Chi-

cago, and hundreds of men and women assembled on the side-

walks to look at it. After the polr had been straightened t-i t'le

satisfaction of the bo-se^ of ihejob it wa-^ packed d 'wn wiih

concrete and the paving blocks were laid around it ag^in.

When the others were in place the eftect was emphasized,
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and the oldest frequenter of the thoroughfare hardly recog-

nized that Clark street that has become historical (or its

many phases.

As has already been mentioned, this will be the first trol-

ley line that has been extended into the south side business

district of the city, and for that reason if for no other it will

be unique. What its effect is going to be upon Clark street,

which is one of the main arteries of the city, is in a measure

problematical. The ordinary traffic of the street is enor-

mous, and on account of being very narrow it is al\vay.<;

congested during business hours. The center poles that the

company has adopted, it has been claimed, will not improve

conditions. They are so near to the tracks that careless pas-

sengers who protrude their heads or arms from open car

windows will be in danger of getting hurt. The south side

company's other electric lines are constructed with side

poles, notwithstanding that they cost much more than the

center-pole construction. If the company could have built

the South Clark street line in the same manner it would

have done so, but the council in passing the ordinance in-

sisted that the center poles would have to be used. The

statement is made that the railway company was not averse

to the introduction of the center-pole construction on South

Clark street, as it would give the Indiana avenue property

owners an idea of the appearance of the style of construction

which the company hopes to introduce on that south side

residence street. In order to make a favorable impression

certainties attached to present underground systems, which

are only in the infancy of development, are what make the

trolley system safer and more practicable j ust now.

"

There is no doubt in the minds of Chicago street railway

men that as soon as the trolley system is in operation on

South Clark street, opposition will cease. Electric cars are

operated in Boston's narrow, crooked streets, and it is

argued that just as good results can be obtained in Chi-

cago.

How Shall We Heat Our Cars?'

By J. F. McElroy.

The question "How Shall We Heat Our Cars?" which

has been assigned to me as the sabject of this paper, appears

to recognize the fact that the time has arrived that cars, in

which passengers are to be carried during the cold months
of our northern winters, must be heated. The popular

demand for warm and more comfortable cars sprang up with

the advent of electric traction and the improvements in con-

struction and service of street cars which electric traction

made possible. I propose to direct your attention to-day

to some of the general principles involved in the construc-

tion and operation of electric heaters, and then to present

some matters bearing upon the subject of the amount of

heat produced and the cost of same.

The general principle employed in the construction of

electric heaters is that of placing in these Iieaters suitable re-

sistances which become heated by the passage of the electric

current. The principle of heat generation by the passage of

overh:ea.d trolley for Chicago's dow.^j-town business district.—familiar scene at the present
northern terminus of the south clark street trolley line.

the very, best construction work possible will be used.

Much depends upon the successful operation of the Clark

street line. A committee of property owners is at work se-

curing consents for the extension of the wires from South

Water street to Washington street. The North Chicago

Street Railroad company wishes to run its north side cars to

Washington street without changing to horse power, and a

majority of the property owners are said to favor the plan.

The ordinance for this extension is to follow closely on the

ordinance e.xtending the City railway's Clark street trolley

wires from Adams to Washington streets. The two compa-

nies are working in harmony, according to the daily papers,

and the indications are that both ordinances will be passed

over the mayor's veto, if he interposes it. General Counsel

Grinnell of the City Railway company, who drew up the

Clark street extension ordinance, makes the claim that the

public should not object to the poles and wires in the busi-

ness district, as the ordinance is only for eight years. "Be-

fore the franchise expires," said ex-Judge Grinnell, *'it will

be demonstrated whether there is a preferable system of un-

derground propulsion that will stand the test of actual use.

It is not an unreasonable request that the short-term fran-

chise should be granted, leaving the city free to adopt some
other plan within eight years if some better method is devel-

oped within that time. The cost of building an under-

ground system should not bean obstacle in a limited area

of the business district, but it would bankrupt any corpora-

tion to attempt to introduce the present underground sys-

tems on its outlying lines. The element of cost and the un-

the electric current through a resistance was well understood
in the early part of this century, but special attention has

been drawn to it since apparatus employing resistance has
come into sucli general use. In fact, there is no known
conductor but what becomes heated through the passage of

the electric current, so that it is impossible to build any kind

of device for transforming electric energy, but that such ap-

paratus contains resistance and is heated by the passage ot

electric current in proportion to the resistance and in pro-

portion to the current passing. It is true that this heating

effect in conductors may be reduced to a minimum by using

the best known material for conducting electric current and
making this material into wires of large cross-section and in

this way decrease the percentage of the current which is

converted into heat.

I believe that the Burton heater was one of the earliest

electric heaters tested on the electric railways in this coun-

try. In this heater a resisting wire of German silver was
bent in a zigzag form and placed within the hollow space

between two iron castings. The wire was embedded in

powdered fire clay, and the castings bolted together so as to

prevent the loss of fire clay and the disarrangement of the

resisting conductor. These two castings, which together

formed the casing or outside of the heater, contained a
roughened surface for the purpose of enlarging the radiating

surface of the heater itself. It was claimed that the embed-
ding of the resisting conductor within a powdered mass of

fire clay prevented the air from reaching the conductor and
hence prevented its destruction by oxidation when exposed
at high temperatures to air,

I think there is no doubt that oxidation in a resisting con-

ductor may be retarded, if it is possible to keep the oxygen
of the air from reaching the surface of the conductor, but it

must be apparent that by such a construction results may be

I. Read before the Street Railway Association of the State of
New York, Albany, September 17, 1S95.

reached which are just as objectionable as the oxidizing of a

conductor by contact with air. It is evident that the em-
bedding of a resisting conductor in powdered fire clay or

other material which, from its verynature, would be classed

as a non-conductor, would retard the escape of heat. The
objectionable result is then reached that the temperature of
the conductor rises to such a degree that its life is soon de-

slroyed.

In consMering the conditions which exist in electric heat-

ers and which led to the early destruction of the resisting

conductors we are brought to see that after all the question

of building an indestructible heater is comparatively a sim-

ple one. In the first place, high temperature is one of the

conditions which lead to the destruction of the resisting con-

ductor. This difliculty arises from the fact that oxygen of

the air will attack metals more strongly when a high tem-
perature is maintained in the metals. Another cause of the

destruction of resisting conductors lies in their crystalliza-

tion at high temperatures. This is a difficulty to which
German stiver or any alloy of different metals is especially

liable. For example, German silver is composed of copper,

nickel and zinc in equal parts, the zinc having a melting
point of 6S0 degrees Fahrenheit. Now if this metal is used
in electric heaters and its temperature is run above the

melting point of zinc, it will be found that crystallization of
the zinc in the conductor takes place, and in a short time the

wire separates and the heater becomes useless. Crystilliza-

tion of zinc often occurs from jarring or vibrating a wire at

a much lower temperature.
Now, it is not necessary in the construction of electric

heaters to run near to either danger point which I have just

mentioned, that of high temperature, or the danger from the

use of German silver or other alloys. It is apparent that the

temperature above air of the resisting conductor depends
upon the amount of heat which that conductor gives out per
square foot of its surface, and that the total amount ofheat
would, therefore, depend upon the number of such units of

surface which there may be in the conductor. By multiply-

ing the actual surface by two, we divide the temperature of

this conductor above atmospheric air by two, and still give

out the same amount of heat. This reduction of temperature
in the resisting conductor may be carried to any extent de-

sired by simply increasing the amount ofactual surface in the

resisting conductor to such an extent that the temperature
of this conductor will be reduced to a point where the con-

ductor is absolutely safe and its life is permanent. For ex-

ample, if I find that by using a certain sizi and length of

wire in a car I can obtain sufficient heat in the car by main-
taining the wire at i,2od degrees Fahrenheit above the tem-
perature of the car, I ma.y obtain the same amount ofheat
by using four times the amount of wire and then running
the temperature of this wire at 300 degrees above the tem-
perature of the car. By adopting the second construction I

may entirely obviate the trouble which arises from running
the heating conductor at the high temperature of 1,200 de-

grees above the air. In fact; by enlarging and increasing

the amount of actual surface of the conductor itself, we re-

duce the temperature of the conductor to such a point that

no apparent oxidizing effect takes place. I show you to-day

samples of electric heaters in which there is such an enlarge-

ment of heating surface, and this surface ii so exposed to the

air that the heat may be carried from this surface as last as

generated. These heaters are made by the Consolidated
Car-heating company, and are shown in difterent forms
adapted to the different kinds of construction of cars to

which electric heaters are applied. In the construction of

these heaters cylindrical porcelain tubes are threaded upon
a five-eighth inch square iron rod. These tubes are pro-

vided on their surface with a spiral groove which runs
continuously from end to end. A porcelain disk is placed

at each end of the heater, and when desired one is placed at

the center for the purpose of furnishing supports for the

binding screws to which the ends of the resisting conduct-
ors are attached.- We then coil a No. 20 B. & S, galva-

n'z'd wire in the form of a close and continuous coil. As
this wire is wound by a machine in the form of a continuous
coil, just so much of the wire is separated in forming a coil

as gives us just the proper resistance. These coils are then

placed in the groove which runs spirally around the porce-
lain insulaiiors. Care is taken to stretch out the coil suffi-

ciently to prevent adjacent spirals of the coil from coming
in contact with each other, and contact with that part of the
coil in neighboring grooves is prevented by ridges separat-

ing the grooves on the porcelain. The result is that this

wire is thoroughly insulated and short-circuiting within the

heater itself is prevented, and still it is wound open so as to

present its whole surface to the air. It is so arranged, too,

by its even pressure upon the porcelain insulator that no
part of this coil can vibrate, and hence there is no danger
from the crystallization of the iron -while hot from tremor or

vibration of the heated wire. These coils have now been
operated for over three years and not one coil has given out
or has shown any oxidizing effect in the substance of the

wire. The use of iron as a resistingconductor frees us from
the difficulties of crystallization to which German silver is

especially liable. I'he melting point of iron is at a temper-
ature of nearly 3,000 degrees Fahrenheit, so that the tem-
perature of fusion is so lar above the normal temperature of

the resisting conductor, and as vibration of the conductor is

prevented by the method of winding it on the insulator, no
danger occurs from oxidation, fusion or crystallization.

It is important in the construction of electric heating de-

vices that the expansion of the metallic wire due to change
of temperature be fully provided for, and that the heater be

so arranged that under no circumstances can the force of ex-

pansion and contraction create a strain upon the resisting

conductor or upon the insulating jiarts which would be
liable to injure or to break them. Another fact is also to

be noted; that the length of a wire which is subjected to

heat at intervals and is allowed to cool will gradually shorten

and the contracting force may, in certain constructions of

heaters, cause the breakage of .the wire itself What I mean
is, it is a well-known principle that a wire of a given length,

if heated and then cooled, and again heated and cooled, is

not the same length at the same temperature that it was in

the first test. Changes will go oh for some time in lengths^

of wiresso subjected to heating and to cooling, and this fact
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should be considered ia the construction of electric heaters.

Od the other hand, care must be taken that under no con-
ditions can the expansion of the wires make it loose on ihe

insulator and so cause a short circuit between neighbormg
wires. The amount of expansion taking place in the amount
of wires used in a car equipment of the heaters which I have
shown yon, i? seven feet five inches: that is to saj, the

length of wire when heated to the highest temperature to

which it is subjected in the regular operation of the heater

is seven feet five inches longer than it is when cold. By the

•construction adopted in this heater it is apparent that this

expansion is taken up between consecutive layers of the wire
itself.

The changes of temperature in resisting conductors are at-

tended with other phenomena which should be considered in

the construction of electric heaters. For example, it is well

known that the resistance of a wire of a given material of a

given length and cross section depends upon the temperature
at which the resistance is measured. Iron wire possesses cer-

tain qualities in its variation of resistance with temperature
which t think admirably fits it for use in electric heaters. I

show a diagram, Fig. i, in which the upper curve shows the

change ol resistance in a coil of iron wire, having a resist-

ance of 100 ohms, due to the different temperatures of iron,

as indicated on the horizontal line. From this it will be

seen that an iron wire having a resistance of zero centigrade

of 100 ohms has its resistance doubled when the temperature
is increased to iSo degrees centigrade, and that its resistance

becomes 300 ohms when its temperature is 315 degrees centi-

grade. This same resistance is increased to 500 ohms when
its temperature is 525 degrees centigrade. In other words,
a rise in temperature of the resisting conductor is always at-

tended with an increase of resistance, and conversely, a
lowering of temperature is always attended by an increase of

conductive power.
The expansion of German silver is shown in the lower

curve of the same diagram. It will be here seen that

change of resistance in German silver is but a mere fraction

of the change of resistance of iron wire. For example, in

wire of German silver, w hich at zero degrees centigrade or

at 32 Fahrenheit, has a resistance of 100 ohms, its resistance
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FIG. I. HOW SHALL WE HEAT OUR CARS?

at 300 degrees centigrade is increased to 114 ohms instead

of 287 ohms in iron wire.

The use of the variable resistance so marked in our iron

wire is apparent, as its effect is to reduce the amount of cur-

rent flowing through the heater and hence to reduce the
amount of heat generated. By referring to our diagram we
will see that the two electric heaters, one of iron wire and
the other of German silver, both having the same resistance

at zero centigrade and both being covered with a non-con-
ducting hood which prevents the escape of heat, would, as

the temperature rises, act very differently. For example, if

the temperature rises to loo degrees centigrac4e there would
be approximately two-thirds as much current passing

through the electric heater with the iron wire as through
the electric heater with the German silver. If the ther-

mometer rises to 200 degrees centigrade, the amount of cur-

rent now passing through the heater with the iron conductor
is about one-half of what is passing through the German sil-

ver, and hence only about one-half as much heat is gener-

ated. If the temperature rises to 300 degrees centigrade,

only two-fifths as much current would pass through the iron

resisting wire as passes through the German silver. This
throttling action of the iron wire increases more rapidly

even than the increase of temperature, so that at

60J degrees about one-fifth as much current passes
through the iron wire as passes through the German
silver. This means that the current through the

iron wire is reduced in proportion to the fractions which I

have just given, and the reduction in current means also a
reduction in the amount of heat generated. A heater, there-

fore, provided with an iron resisting conductor has this

peculiarity over that equipped with German silver, that if

for any reason the escape of heal from an electric heater is

prevented either purposely or accidentally the action of the

rise of temperature upon the heater itself is to so throttle

down the amount of current passing through it and hence
the amount of heat generated as to prevent such a high
temperature of heat that might prove dangerous. We will

see the application of this with electric heaters, if, for ex-

ample, we consider the case of two heaters, which we have
been comparing, in a car filled with passengers, in which there

is a partial covering of the discharge openings of the heater
by the clothing of the passengers. The action of an acci-

dent of this kind on the heater provided with an iron con-
ductor is to slop in a measure the flow of current through
that heater, so that by the time the temperature of the wire
rises to 400 degrees centigrade, three-fourths of the current
has been shut off, and hence only one-fourth of the normal
amount of heat is generated. This, as a matter of fact,

could never occur, eyeu were the discharge openings ofheat-

ers entirely closed, as the throttling action of the heater
itself reduces the current tu such a point that comparatively
a small rise in temperature would take place, due to the
fact that part of the heat would find means of escape.
This throttling action of the electric heaters with iron re-

sisting conductors is best illustrated in Fig. 2. This dia-
gram shows the principle which we hive just been discuss-
ing, applied to el-?ctric heaters. The upper curve is a curve
of temperature obtained from a thermometer placed within
the porcelain insulator itself. The two lower curves are

FIG. 2. HOW SHALL WE HEAT OUR CARS?

curves of temperature, obtained by two thermometers placed

within the heater casings and about one-half an inch above
the coils of the heater proper. An idea of the rise of the

temperature of the air in the upper part of the heater casing

may be obtained from these curves. The time is laid out on

the horizontal lines, the vertical lines being lines of tempera-
ture. After the heater has been in operation until the

temperature within the porcelain and the temperature with-

in the heater casing, as indicated by the two lower lines, had
become practically constant, we then covered up the dis-

charge opening of the heater with a close fitting sheet of

asbestos which would prevent the escape of heated air. The
effect upon the temperature within the heater casing is at

once apparent, and the upward movement of the curve indi-

cates the rate and amount of that rise in temperature.

As I have already pointed out, this rise of temperature must
mean a lowering in the amount of heat generated. The
throttling action of this can be seen in the fourth curve to

which I call your attention. This fourth curve represents

the amount of current passing through the heaters and also

represents the amount of heat generated. In the first place,

when the current is first closed through the heater you will

see that a large flow of current takes place until the heater

itself becomes heated up, when the amount of current is au-

tomatically throttled down. This of itself is of advantage

in more quickly bringing the heater to its maximum temper-

ature. This curve remains nearly horizontal, indicating a

nearly steady flow ofelectricily until it reaches the point where
the discharge opening of the heater was closed. You will

see at once that the current drops and the amount of this

drop indicates the amount of the throttling action of the re-

sisting conductor itself. This also means, and this point I

desire to emphasize, that anything which interferes with the

discharge of the heat into a car also acts to cut off the

amount of heat generated in that heater and hence to pre-

vent in a measure the rise of temperature which would other-

wise take place within the heater itself. At the point indi-

cated in these curves, the asbestos damper was removed
from the discharge of the heater and the curves then indi-

cate the fall in the temperature of the space above the heater,

while the curve showing the amperes rises in a very short

time to its normal height, indicatins that when the heat is
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free to discharge from the heater more heat is generated.

This action will take place in any heater in a car, and will

take place in one heater independent of other heaters.

This curve, however, may give a wrong impression as to the

temperature at the discharge of the opening of the heater

itself.

The diagram, Fig. 3, has been made from tests in which

the temperature at the grated openings has been taken very

carefully with thermometers placed against the grated open-

ings, but not within the heater case. This would indicate

the temperature in front of the heater openings and at

points were the clothing of' the passengers might possibly

touch. I introduce this simply to show that the highest

temperature in the air that is reached is about 180 degrees

Fahrenheit. This being the temperature of heated air, it

is evident that its effects upon either the clothing or limbs
of passengers could not be in any way dangerous or disa-
greeable. This is due to the free discharge of air up
through the heater by which the heat, as fast as it is gen-
erated, is carried into the car. .A. curve is also shown,
which is not the curve of temperature of the air discharged
from the heater, but is the temperature recorded by ther-
mometers placed within the heater case and within one-half
inch above the wire coils. The upper curve indicates the
curve of temperature of the porcelain itself, and is obtained
from the readings of the thermometer placed within the hol-
low openings of the porcelain. I desire to call your atten-
tion to the forms of these curves, both when the tempera;
ture rises when heat is first applied, and to tho temperature
of the curve obtained when heat is shut off. It is seen that
the temperature of the porcelain rises rapidly and the tem-
perature also descends rapidly when the circuit is open.

I now desire to call your attention to the conversion of

electrical energy into heat. The last 50 years have wit-
nessed changes in popular notions on many points. Two
great scientific theories, unknown in the early part of this

century, have in recent years been accepted as part of our
scientific faith. They have assumed control of the scientific

mind in all questions involving phrenomena of matter and
force. I refer to the consevation of matter and the conser-
vation or persistence of force. According to the first

theory, we believe that all matter now existing has always
existed in its elements and that these elements are inde-
structible. According to this theory, we believe that the
carbon which unites with the oxygen of the air in the pro-
cess of combustion of the carbon is not destroyed, but exists
with the oxygen in the form of carbonic acid gas, and that
when this gas enters into the growth of plants the carbon
is separated from the oxygen and may be restored to us
again as free carbon. The next theory is that of the conser-
vation of force, according to which we believe that energy
is wholly converted in every translating device. In other
words, energy is indestructible. It cannot be annihilated.

It is true that in most of the applications of force in the oper-
ation of machinery that the efficiency of the apparatus is less

than 100 per cent. ; that is to say, less energy in one form is

delivered by a machine than what is delivered to it. This
is because translating devices usually convert energy into
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several forms and therefore any one form of energy con-

tains less than the whole. Electricity being a form of

energy, we may say that electrical apparatus generally

transforms into the desired form of energy less than 100

per cent. Now, if the theory of the conservation of force

is true, all of the energy can be accounted for in some
way. Let us examine for a moment the forms of energy

into which electrical energy may be converted. We have,

[first, mechanical motion; second, chemical action; third,

light; fourth, magnetism, and fifth, heat. This list, I

believe, comprises all possible forms of force into which

electrical energj' may be transformed. Of course, it is

apparent that the so-called efficiency of any transformation

of electric energy depends upon the useful work which

we are endeavoring to produce with the electric current. If

it is the electric motor 90 per cent, is realized; if the in-

candescent lamp, 5 per cent. , although if we were using the

incandescent lamp as an electric heater, we would call its

efficiency 95 per cent., instead of 5 per cent. We then come
to the transformation in an electric heater. Again, we will

employ 100 units of electric energy. We find that there

is no mechanical motion, there is no chemical action, no

light, no magnetism. Heat, therefore, must be the only

form of energy into which the 100 units of electric energy

have been transformed. The electric heater, then, is the

only case that comes within our knowledge where 100 uni^s

of electric energy may be transformed into lOo units of any

other one form of force. We can then establish the heat

equivalent to the electric current for all electric heaters in

which no disintegration takes place in the resisting con-

ductors as one British thermal unit (one pound degree

Fahrenheit) is produced by 1,047 watts of electric energy.

I speak of this quite at length for the reason that we are

constantly meeting with business men as well as so-called

inven'ors of electric heaters, who claim that some particu-

lar lorm of electric heater which they have devised will pro-

duce a greater amount of heat per unit of electric energy

than some other form of heater. This is plainly impossible,

so long as neither mechanical motion, chemical action, Hght

nor magnetism are produced in the electric heater. Trans-

formation of electric energy into heat is,therefore,accomplish-

edwith an efficiency of lOo per cent. It is true that in some

of the forms of electric heaters a chemical action, resulting

in the destruction of the heater, is produced by the electric

current. Where chemical action takes place, the chemical

action can be determined in units of energy; the efficiency

then of that particular heater must be 100 per cent, minus

the amount so transformed into chemical action. But where

we have the wires of electric heaters running year after year

without any change of any kind appearing in these wires, it
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is evident that the efficiency may be regarded as 100 per eent.

Practical experience in the heating of cars has demon-
strated that it requires about 20,000 British thermal units

per hour to properly heat an iS-foot car in the latitude of

New York state in the coldest weather, which amount of

heat should be provided as a maximum. The average re-

quirement during the months of the winter when heat is

used would not exceed one-half of this amount or would be,

approximately, 1 0,000 British thermal units per hour {Fig. 4}.

The amount of heat required to heat a car differs some-

what according to the construction of cars, to their exposure

to winds on the lines where they are run and to the care

exercised by conductors in closing the doors promptly

when passengers enter or leave the cars. All of these are

points which affect materially the temperature which will

be maintained in a car with a fi.xed amount of heat. Also

the number of people in a car affects quite perceptibly the

amount of heat required. Crowded cars require less heat

to maintain a given temperature than is the case with cars

carrying but few passengers, due to the amount of heat

given off from the bodies of passengers. Experiments have
been made as to the effect of passengers upon the tempera-

tures of cars and houses. It has been found that each person

gives out 191 British thermal units of heat per liour.

When we compare this amount with the average amount of

heat required during cold weather, we find that the heat

given out by 52 persons will maintain the same tem-

perature in a car as is required on the average during the

winter months. This point has a practical bearing in the

heating of cars, in that, if a car is heated uniformly as with
a stove, it would be found overheated during those hours
of the day when the cars are filled with passengers. When
electric heaters are used some roads have established the

practice of reducing the heat between certain hours when
their cars are filled with passengers. This would still allow

a comfortable degree of heat to be maintained in cars, at the

electric heating. I am inclined to think that it would be
but fair for a company considering the advisability of in-

troducing electric heaters in their cars, to consider, not the

total proportionate cost of current consumed, but rather the

additional cost of generating the current to supply the elec-

tric heaters. In other words, it would not seem just to

charge to electric heaters such power house expenses as

would continue the same, provided the electric heaters were
not introduced; but instead, to charge only the cost of the

additional current. These costs have been carefully de-

termined, based upon the cost of producing power by dif-

ferent types of engines as contained in the paper of Charles
E. Emery, Ph. D., which is printed in the proceedings of

the American Institute of Electrical Engineers for March,
1S93. These figures have been carefully revised to agree
with results obtained in the most modern types of engines.

The costs are based upon units of 500 horse power, andso
far as the figures by Mr. Emery are concerned, give the cost

of horse power in the engine wheel or jack shaft. I have
then, allowed the efficiency of 90 per cent, in the generators
and assume an efficiency in the distributing system of 93
per cent., making a combined efficiency of generators and
lines of about S2 per cent.

From the reports which we- have recently received from
the street railway companies in this state I find the average

efficiency of the lines of the companies reporting was .923.
Thi-i so closely confirms my previous estimate of .93 that

the figures based on my former estimate are still retained.

Corrections can be made upon the figures contained in this

table to fit any given case, as it is found that the efficiency of
the lines may be greater or less than 93 per cent.

It will be seen from the appended table that the cost ot

operating electric heaters will depend upon the kind of en-

gine employed and the cost of coal. For example, if coal

costs $2 a ton of 2,000 pounds, and if the average con-

sumption of current in cold weather is seven amperes, and

No. 7.
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same time would allow the use of the extra power for pro-

pelling cars at the time when travel is the heaviest. The
next point in regard to electric heating is the regulation of

temperature. As the temperature of the outside air during

the heating season will vary from 50 degrees to 15 be-

low zero, I consider it important that the electric heating

apparatus be so constructed that the amount of heat given

to the car can be varied so as to meet the demands of the

variable weather. This is necessary for two reasons: First, •

it is necessary in order to maintain a comfortable tempera-

ture in the cars with variable conditions in the weather,

and second, it is important in order that the consumption
of current shall be adjusted to the actual demands. Un-
doubtedly a great saving in the use of current is brought
about by the use of apparatus that is provided with means
for proper regulation. I show you a device which we have
extensively introduced for the purpose of regulating the

temperature of the cars, by which five different intensities

of heat may be obtained corresponding to consumptions of

current varying from 2}{ to 12 amperes. This switch is

what is known as the five-point switch and is a device for

shifting and heating coils constituting the car equipment,
into series and multiple series relation to each other so as to

vary their combined resistance, and hence to vary the flow

of current through them. On small cars and in climates

where comparatively a small amount of heat is required, we
also use an equipment consisting of four heaters instead of
six, as in the standard equipment. These four heaters are

connected up with what we call the Three Point Switch,
which is so arranged as to place the heating coils in multiple

series so as to vary the consumption of current from zy^ up
to eight amperes.
As to the cost of heating cars by electricity, it is evident

that the cost is determined by the cost and quantity of cur-

rent consumed. If the number of ampere hours on a 500
volt circuit can be once determined and the cost of an am-
pere hour on ihe same circuit is known, the cost of running
electric heaters can be easily ascertained. The question of
cost, however, ie not easily determined, as it still remains an
open question as to just what items should be charged to

if we take a compound low speed condensing as the aver-
age type of engine in point of economy in consumption
of fuel, we will find that seven amperes for one hour will
cost 1. 17 cents.

From the reports which we have received, I find the
average length of lime a car is in service per day in the
winter time is 15 hours. The cost of operating electric

heaters with the average consumption of current in cold
weather would, therefore, be 15 times 1. 17 cents,
which equals 17.55 cents for 15 hours. This cost does not
allow for any depreciation in heaters as the three years of
service of these heaters does not appear to have any effect

upon the life of the conductors and not a single coil in any
heater has ever been renewed in this length of time. So
far as an examination of the coils that have seen three
years of service can determine, absolutely no oxidation
has been produced upon the wires.

As to the cost, now, of heating by stoves, I will say
that I have a number of reports from different railroads
in this state using stoves.

Taking the average made in the answers referred to, I

find that 33 pounds of coal were used per car per day,
costing $4.55 per ton of 2,000 pounds. This coal cost-s

7J4 cents per day. The average cost of repairs per car is

one-half cent a day. The average cost of dumpmg fires,

removing coal and ashes before car is run out of barn,
and coaling up and kindling fire in the morning, including
the cost of kindling used and that part of cleaning cars

chargeable to stoves, is 10 cents per day. The average
cost per day of other expenses chargeable to stove not in-

cluded in their figures, as cost of removingstoves for the sum-
mer, installing of the stoves in the fall, repairing of head
linings, repainting, etc., averages i \( cents per day. With-
out adding anything to the cost of the stove for the space
for one person occupied by the stove. I find that the total

of the items so far aggregate igl^ cents per car per day.
It has already been stated that the extra cost of current
based upon the cost of pow^ necessary to heat a car with
seven amperes of current on a 500 volt circuit aggregates

17.55 cents per car per day. This amount will be modified

as different types of engines are used of different efficien-

cies, but I beUeve that on the average for the type of en-

gine generally used it is correct. Other questions of
greater importance, however, than the cost of the mere
heating by electricity or stoves; which is as to Uie effect

which electric heatinghas in inducing travel upon streetcar
lines. It is, however, a difficult thing to determine in fig-

ures exactly what increase of travel takes place on account
of having cars properly heated at all times and that heat

being properly distributed through the car. I am not at

this time prepared to give any figures or estimates based
upon this point. I believe, however, that it is worthy of

the consideration of managers of street railways in the mat-
ter of securing patronage for their lines.
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I. So
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1.40

I. Including operating expenses and coal, supplie", repairs, wages,
in-urance, taxes, renewals, and 8 per cent, interest oj the investment.

Cup Armature Dynamo.
By Dr. G. II. Zahn.

Fritsche's (Berlin) new dynamo with its cup armature ap-

pears, in comparison with familiar types, as an entirely new

form of continuous current dynamo. The principal parts

of this new machine have the form of a cup, for which reason

the name of cup armature dynamo has been chosen.

The armature, shown in Fig. 4, consists of a wrought iron

core and copper coils like the dynamos generally built, but

the core of the cup armature is laminated different from the

ordmary type of machine. While the planes of lamination

on ring, drum or desk,armature cores are parallel to the direc-

tion of rotation, in the cup armature the lamination is rec-

tangular to the motion. This arrangement, the inventor

claim.'^, is an improvement in many ways.

The armature core is constructed in a most simple man-

ner. It consists of a solid hub of cast-iron keyed to the

driving shaft and a certain number of iron bars of particular

form which are firmly held together by the hub and thor-

oughly insulated from each other. The star-like arrange-

ment of the laminae in the hub produces intervals between

which the copper windings are driven. The commutator

bars are grooved and fitted directly to the iron bars by

soldering and riveting, and the connection of the armature

windings with the iron bars is made in the same manner,

thus securing a good and strong contact of the three differ-

ent parts. The armature core built up in this way forms,

with the hub, a complete cup. Fig. 4.

The armature coils, Fig. 5, are separately wound on a

former, all exactly alike, and then fitted into position. The

great advantage of this construction is a certainty of high

insulation and ease of manipulation.

The field-magnet system is constructed in two parts, as

shown in Figs, i and 2, for a six-pole machine. On the

inner magnet core with its short pole pieces, the one exciting

coil, Fig. 3, is placed, while the outer pole pieces form at the.

same time the frame of the whole dvnamo, These two
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parts of the magnet system are placed in such position

that poles ofdifferent polarity face each other, and between

these pairs of poles the armature is revolviag. It is easily

seen that the direction of the magnetic lines through the

magnets, the armature core and the armature conductors, is

rectangular to the direction of rotation. The iron bars of

the armature being very close to the pole pieces, only a

small amount of copper vrire and current are required to

excite the field.

The other details of the new Fritsche dynamo may be

gathered from the cuts. The efficiency of these machines is

very high, and by the particular form of the armature and

field magnet system they can be adapted to very slow speed.

Detroit Street Railway Tractc Laici in

Concrete.
Track construction is one of the departments of street

railway work that has seen marked advancenient since the

introduction of the trolley system. With a view of estab-

lishing a roadbed which will require the minimum outlay

I
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to have this accomplished. The Detroit Railway company
is also lai-ing track on concrete, but instead of using ties it

uses a spacing rod at intervals of about five feet. A promi-
nent steam railway engineer who has followed this track

construction very closely is reported to have said ot the

method: ' 'There is no question about track laid on concrete

being the proper thing for city streets. I believe that it

is among the possibilities that track on concrete is the

proper thing for steam roads. Its first cost would be some-
what more expensive than track laid on dirt or stone bal-

last, but I believe the maintenance expenses would be

reduced sufficiently to more than offset the increased cost.

Of course, such track for steam roads would be impractica-

ble unless the mills furnish straight rails. They have been

a long way from doing this in the past, but have been mak-
ing great improvements recently."

American Street Railway Association.
This year's convention of the .A.merican Street Railway

association has been looked forward to with much ex-

1S9

our experience, and can show you what a successful feature
of our business the freight branch of it is, so much so that
we have a regularly organized freight department, waybill-
mg merchandise in regular steam railroad fashion, and run-
nmg regularly scheduled freight trains, all of which pays
handsomely.

This line grew out of a tumble down horse railroad in the
city of Xewburg, and after being rebuilt and extended and
equipped electrically, we found ourselves tapping ihe rich
VValkiU Valley at Walden, 12 miles away, and terminating
at the front door of one of thi largest cutlery works in this
country, running by all tile stores and shop; in town, and
giving an opportunity besides to dairymen of Orange
county to get their milk, butter and cheese to boats on the
Hudson river at Newburgh inside of an hour, when for-
merly they had carted it the distance over the rough country
roads, the teamsters spending pretty much the day at it and
returning home at night, with their mule team tired out and
often a broken down wagon.

This line to-day, because it is a short cut in the first
place, and because goods can be transported at low rates,
in the second place, is handling the dry goods and other
merchandise for Walden merchants shipped from New
York to Newburgh by boat, the raw material for the cut-
lery works in the way of steel, brass, wood and other sup-

FIG. I. DETROir STREET RAILWAY TRACtC LAID IN CONCRETE.

for maintenance the Detroit Citizen's Street Railway com-

pany has adopted the construction for its tracks which is

herewith illustrated. The laying of track upon concrete

has given satisfaction in Montreal and Toronto and will un-

doubtedly attract the attention of delegates to the street

railway convention in the former city. The illustrations,

which are taken from the Raihuay Rcvie-^n, show the

method adopted for the Jefferson and Gratiot avenue lines

in Detroit, in which it will be seen that the rail is of the

girder type grooved and nine inches high, the section being

100 pounds to the yard. The track is held to gauge by steel

ties which are from four to five feet apart center to center,

and besides acting as tie rods these are supposed to assist in

maintaining the surface of the track. It is doubtful, how-

ever, il they are necessary except in holding the track to

gauge, which seems to be recognized by the management, as

it is proposed that some of the track shall be laid with ties

spaced at 10 feet centers.

pectancy by those interested in that organization. It is an

important point in the history of the association, and the

members realize that radical changes will be required to

keep the organization up to the conditions required by the

broadened and extended field of street railway enterprises

of to-day. In view of the fact that the association will be

called upon to select a new secretary, it is suggested that

someone be chosen who can give all his attention to the

matter and build up the organization. The association is

strong in numbers and influence and its scope of usefulness

could be extended by the selection of a man well qualified

to direct its work. Of course the present officers cannot be

asked to give their attention to this work, but it is claimed

someone must be secured to do this work if the organization

is to keep up with the times.

The preliminary programme and an outline of the arrange-

ments for the meeting have already appeared in this journal.

Nothing remains to be added to these announcements. The

—3oU^Rail-

phes, and bringing back manufactured material, in cases,
hay, straw and fruit, and condensed milk in cans from the
Uorden condensery, only two miles from our terminus at
Walden. The road runs along the highway in some por-
tions, and at other points the line is set well back from the
roadway on independent property, and the farmers hustle
their hay and straw in bales out the side gate to the track
and stop the freight car handily, saving (besides 50 cents to
* I per ton freight) a long drive to the steam road freight
house. *

In the month of August the operating cost for handling
our freight was a trifle over 40 per cent, of the gross re-
ceipts. We ran three motor freight cars, carryin" from
eight to 12 tons each, and four flat or gondola cars as trail-
ers, carrying from six to eight tons each. At Newburgthe
hne runs alongside the string piece of the steamboat dock,
so that everything can be easily skidded between the boats
and cars. We also run close to the Erie and West Shore
freight houses and tracks, ensuring an all year-round New
York connection, although as a rule the Ramsdell line of
boats IS out of service but one month in the year.
Some of our Walden friends remarked the other day

that the WalkiU Valley railroad people had soured on the
trolley, because their freight trains in both directiors were
running through Walden without stopping, and they were
discussing the notion of discharging their freight agent at
that point. I may add that the past week we have hauled
from Walden to the Hudson river, among other kinds of
freight, about 75 tons of grapes, and the coming week we
will do the same. The rate of 13 cents per hundred pounds
net to us makes $2.60 a ton, which is a good rate, and re-
quires but one trip per day of a motor freight car and trailer

miTTI
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FIG. 2. DETROIT STREET RAILW
The sections show that the concrete comes ajrainst the

flat base of the rail, the outline of the excavation being such

as to bring the thickness of the '"oundation to a depth of

six inches below every part of the rail and the tie. This

applies also to the curved ties used on Gratiot avenue.

Upon the top of the concrete a half-inch sand bed is spread

which is surmounted by Canton pavers to be flush with the

top of the rail. This pavement covers the space between

the rails only, the paving of the remainder of the street be-

ing asphalt. The main point of difference between the ar-

rangements of Figs. I and 2, is that the track, on Jefferson

avenue, Fig. i, has electrically welded joints which con-

stitute an experiment the success of which will depend

upon the ability of the contractors to dress down the joints

to a smooth surface after the weld is made. A new feature

in this welding consists of compressing tlie rails by hy-

draulic power before welding. The greatest trouble antici-

pated from the welded joints is the danger of breaking in

winter. It is expected, however, that the compression

method will overcome this.

The track in Detroit which has been laid in concrete is

giving satisfaction in every direction; the girder rail used is

made by the Johnson company of Lorain, Ohio, and is a

very good illustration of what can be done in the way of

rolling straight rails with a fine finish when p.ains are taken

RY TRACK I.AiD IN CR0CRE1 E.

outlook is promising and there is reason for congratulation

on all sides.

Is a Freight or Mail Service Profitable
or Unprofitable on Street Rail-

ways?'

Bv Benjamin Norton.

The simplest answer to this question is yes, if it can be
performed at a profit, and no, if it must be performed at a
loss. Now, apparently, the question is solved, and I have
no further need to discuss it. But as this is a subject which
will eventually be taken up seriously by most electric rail-

way companies, it is worthy of very careful considera-
tion.

On a street railway which has no suburban outlet and no
direct or close connection with some other line which op-
erates or can conveniently operate a freight service, it

might be a very unprofitable venture toundenake this class
of traffic. To-day, however, there is hardly an electric rail-

way (and we will speak of electric roads only now, since

horse power is a thing of the past) which does not have su-

burban outlets or chances for them. Therefore, we may
safely say that a freight service, as a general rule, ought to

pay. Very few companies ihus lar have branched out into

this field, and as T happen to be interested heavily in a line

which has gone vigorously into the matter, I can tell briefly

I. Read before the .Street Railway Association of the State of New
York, Albany, September 17, 1895.

to get it. To earn the same amount of money with passen-
gers would take the entire day and a regular full day crew
besides.

The experiments now being made by the New Haven
railroad people on their Nantasket Beach road are probably
not new to you, and it looks very much as though freight
business on the electric roads would not only be profitable
m the near future but generally adopted as a means of rev-
enue by a large percentage of such companies.
As to mail contracts, while the government compensation

is comparatively small, the actual cost to a company for
performing the service is so little iliat they must be profit-
able to a certain extent, but aside from this no large corpora-
tion in a large city where the circumstances call for such a
contract should overlook a special safeguard in time of
strikes. During my presidency of the Atlantic Avenue
Railroad company in Brooklin we undertook to serve the
government in this regard and prepared special cjrs. Part
of these cars were devoted to mail matter and mail clerks,
and part to regular passengers; so that while they were on
the line they were earning money for the company from
passengers, the same as other cars, and at the same time
the United States mail sign always insured a clear track.
Our experience during the strike of last winter proved con-
clusively the value of a government contract for carrying
the mails. The 19 cars on our Fifth avenue line, which, by
the contract, were permitted to carry the legend United
States mail, were not molested, and we were able to keep
that particular line open throughout the whole trouble. In
view of all the circumstances, I believe a mail contract for
a street railway is one of the most profitable things for a
small one that they can undertake.

The Chamber of Commerce building in Minneapolis
has been damaged, by fire caused by electric k'ght wires,
according to Fire Marshall Pierce. Ex-Inspector Deming
condemned the wires some time ago, but the investigation
showed that there had been current on tfem since that
time.
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way men throughout the country will not be slow to recog

nize the advantage gained.
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To THE delegates and visitors assembled at the convention

of the American Street Railway association at Montreal

this week the Western Electrician extends assurance

of its esteem and interest in their welfare. The members

of this organization are progressive and public spirited citi-

zens and they have done much to develop and maintain the

advantages which residents in American cities enjoy. Their

nterests do not conflict with tho=e of the people or the

municipality, but where properly administered contribute

argely to the public comfort. We trust that their delibera-

tions on this cccssion will be marked by the same conserva-

tive spirit that has heretofore governed the organization.

We hope, too, that they will enjoy the social features of

the meeting and that the gathering will prove in every way
satisfactory to them.

This number of the Western Electrician goes to

press earlier than usual in order that it may be ready for

destribution at the Montreal convention. It is devoted

largely to the consideration of street railway matters, and

special attention is directed to the leading feature, which is

none other than adescription of the penetration of Chicago's

down-town business district by the overhead trolley system.

After years of struggle against overhead wires in this district

the business men and property owners ofSouth Clark street

have come to the conclusion that their interests demanded

that they modify iheir views and permit the construction of a

trolley line, as they have been convinced that it is the only

modern railway system that is practical in that congested

district. It is certainly a notable victory, and street rail-

There must be some probabiHty that the e.\perimental

roads now in operation in New York and Washington will

prove the practicability of the underground conduit type of

street railway construction, otherwise the ''inventors" of

the earlier forms of this construction would not be so anx-

ious to take up the subject again and bring forth their dust

covered patent specifications in support of their claims of

priority. Already actions have been instituted and others

are threatened, alleging infringement of lundamental pat-

ents, the existence of which had been forgotten, if indeed

it was ever known to the electrical fraternity generally.

It is remarkable the amount of litigation required to develop

and demonstrate the practicability of any special form of

construction in electrical work.

In these days people go to the theater to see deeds of

daring and applaud mock adventures. They are content to

have a stage representation of the feats performed by Robin

Hood, Litcle John and their tollowers in Sherwood Forest;

that is near enough. They don't want a nineteenth cen-

tury version enacted on the trolley road on their way home
going through "BerwynForest,'' nor do they wishto be par-

ticipants in such stirring events to the extent of giving up

their valuables to modern banditti. That is bringing it too

near home, and it removes the enchantment of the scene. It

is so different from a spectacle seen in a comfortable theater.

Then, too, the modern imitator of Robin Hood is not as

dashing as the hero of Sherwood Forest; he is more exact-

ing in his demands and not the least attractive in his man-

ners. The good people of " Evingstung" don't like him,

and they will refuse to ride on the trolley cars unless the

company induces the police to lock him up safely where he

can not bother suburbanites. The company must see to it

that the outrage committed on its patrons on Monday even-

ing, October 7th, is promptly and properly punished.

"Natural monopoly" is a term that is being applied to

everything nowadays that populists and socialists wish to

bring within direct control of federal, state or municipal

government. The telegraph, railroad, electric light and

street railway are looked upon as commg properly within

this classification, but until the public service and the ad-

ministration of pub!ic affairs generally are divorced from

politics there will always be strong ground for opposition.

In Chicago the municipal government is marked by ineffi-

ciency in every departmen', each change in administration

bringing out public scandals that disgust and sicken honest

men. The street department and the \vater department,

two important public bureaus often cited, are badly man-

aged, and there is corruption on every side, according to

the men engaged in public affairs. Then why should other

enterprises be entrusted to such men?

The management of Brooklyn bridge is another favorite

illustration cited by enthusiastic advocates of socialistic prin-

ciples, and this is about as unfortunate as the other examples

of municipal control presented for public examination.

New York daily papers of every and no political r.hade and

tendency constantly score the management of this great

enterprise for inefficiency. A private corporation would

not dare to conduct a similar enterprise on the loose, un-

businesslike and unsatisfactory plan that has marked the

history of the big bridge. There is always something

wrong, and the management keeps the people of the two

cities constantly irritated and annoyed. Just now a vig-

orous protest is being made against the bridge car service,

but it seems to make no impression whatever on the board

in control. The New York Tribune says: "The plain

truth of the matter is that the slowness ofthe Brooklyn bridge

trains is a disgrace both to New York and to Brooklyn.

If the Brooklyn bridge had been managed from its opening

with intelligence, with ability and with enterprise, a far

better and swifter system of traffic would have been devised

and put in operation long ago." Thus it is wherever we

turn. Public business is neglected where political influence

rather than fitness is considered in the selection of men

in charge, and the result can easily be imagined. Then

why add to the general discomfort? Let us have no more

experiments. ^^_^^^^^____„.

One of the latest reports from the territory of the Wis-

consin Telephone company indicates that the Bell inter-

ests are at work on the old lines, endeavoring to choke

competition and resorting 10 every known device to pre-

vent new companies from gaining a foothold. The follow-

ing press dispatch from Oshkosh is a fair sample of many

that have been received lately from that section;

The prospects are good lor a very lively telephone war in

this city. The new Northwestern Telephone company's
plant is nearing completion and the Wisconsin Telephone
company is preparing a grand coup to embarrass, if not
drive out, the new company. Manager Gallagher of the
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old company says they will give the cheapest service if they
have to furnish telephones one year for nothing. The new
company charges $tS for houses and $30 for offices. The
old company's rate is $24 and $36.

No one objects to the old company running its business

to suit itself. That is its own affair. But it cannot object

to competing companies taking advantage of its mistakes

and profiting by them. Of course, if the Wisconsin Tele-

phone company desires to give free service to the people ot

Oshkosh for a year, every resident of that city should take

advantage of the offer and apply at once for telephone serv-

ice, and the competing company might assist the old concern

in getting additional names. The "free service" field being
once opened it could be extended throughout the entire ter-

ritory controlled by the Wisconsin Telephone company.
The people of Milwaukee will be interested in this matter.

They have been trying to get a reduction of telephone

charges, but the company has been reluctant to yield to their

demands. Now, they may claim the same consideration as

the people of Oshkosh, and as long as the Wisconsin com-
pany is in the "cut-rate" business, it mxy as well be pre-

pared to furnish free service everywhere in its territory.

It will not require much deliberation to realize that such
a policy must be followed by ruinous results. To conduct a

war on such lines the company must be prepared to enlarge
all of its exchanges, extend its line equipment in every direc-

tion and be ready to keep up'lthis sort of thing indefi-

nitely. Of course, the end of all this would be bankruptcy
for the company engaging in it. No good can come from
such a policy. It would be much better for the Bell inter-

ests to scale down their rates to a reasonable figure, improve
the service, meet the demands of the subscribers in a fair

spirit and furnish service on its merit-:. Mr. McLeod has
been in the telephone business long enough to learn that

the policy his agents throughout Wisconsin are contemplat-

ing can only result in financial disaster.

Ax American traveler who attended tiie recent meeting of
the British association makes an interesting comparison be-

tween the speakers on that occasion and the popular speak-
ers who addressed the English workingmen shortly before.
He says that among the leaders of the various sections of
the association there are few good speakers, and then he
goes on to say that he could not help contrasting ihe oratory
as he passed from roo.-n to room, with that which he had
heard only a fortnight before at the Trades Union congress
at Cardift". The labor leaders, he remarks, know nothing
about science, but they understand the art of speaking with-

out hesitation and circumlocniion, and know how to hit the
mark. The educated professors, with few exceptions, do
not speak welL "They have a hailing, hesitating manner,
are constantly 'hemming' and *hawing' and changing the

construction of their sentences. An accurate phonetic
transcription of speeches deliverel at this session would
be a curious and amusing study. It would be punc-
tuated with sighs, ejaculations and groans, and would be a

veritable maze of mixed constructions and circumlocution.

There are some excellent speakers among the regular at-

tendants at section work,' but the majority of them are care-

less and slovenly talkers to whom it is almost painful to

listen.'-' The same criticism might be made of many Amer-
ican gatherings: Not enough attention is given to the art

of public speaking, especially among scientific men. This
may be due in part to the fact that they have grown accus-

tomed to reading their addresses or papers on scientific

subjects. Then when they are called upon to explain or
defend some point they often hesitate about delivering an
opinion off-hand. But in assemblages that are not strictly

scientific meetings, where the commercial and scientific ele-

ments are blended, like some of the American gatherings,

many good speakers appear, although it must be confessed

that most of them are from the ranks of commercial men.
During the m.eetings of the. World's Congresses in Chi-

cago, World's Fair year, the college professors were numer-
ous but not eloquent. At the meetings of the several elec-

trical societies and, associations in this country the best

speakers are not college professors, but men who are

brought into contact every day with the commercial world,

and who are accustomed to convey their ideas clearly, con-
cisely and forcibly. They are not always polished speaker.-,

but they are interesting talkers. Th^y have something t? say
and they know how to say it. A good deal of the "hemming''
and "hawing" which college professors indulge in seems very
much like affectation, but just why any intelligent man and
especially an educated man should cultivate such a halting

and hesitating manner is beyond comprehension. Some of

these college professors should study the methods of their

less profound but by far more interesting and instructive

friends in trade. We advise those who can, to go to the
Montreal convention, for instance. There are always plenty

of good speakers among street railway men, and we venture

to say that their remarks on that occasion will be well worth _
hearing.

I
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The Passing of John Provident Barrett.

Editor Horriiby seems to have constituted himself gen-

eral sponsor and chief apologist for his (riend and patron,

"Professor" Barrett. Well, brother Homsby, we can say

this to you: If you do the work thoroughly, your hands will

not lack for occupation nor your paper forcopy. In under-

taking this task you enlist our sincere sympathy. When

you have satisfactorily accomplished it your prei-nous

achievements will seem small in comparison.

Barrett& Homsby's ''educational" journal desires to know

from us why, if the public plants under Barrett are so ineffi-

cient, "commitiees and commissions from all parts of the

world are constantly sent to Chicago for pointers on prospec-

tive work. ' The answer is simple enough. Chicago is a big

city and has many model private electrical enterprises

thoroughly well managed and worth going many miles to

see. The assumption that the committees all come to Chi-

cago to see Barrett is characteristic of that egotism which

seems to reach its highest development in an ignorant mind.

Certainly these outside investigators do not get any satis-

faction when they go to the city electrician for information.

Those foolish enough to try for knowledge there have re-

tired in disgust, as witness the Milwaukee committee and

certain members of the National Electric Light association.

But the latter did not fail to make clear their opinion of the

Chicago public lighting plant.

Alleged Infringement of Underground
Electric Railway Fibers,

Elias E. Ries of Baltimore and Albert H. Henderson of

Philadelphia have instituted legal proceedings against the

Metropolitan Traction company of New York and the

Metropolitan Railroad company of Washington for alleged

infringement of patents relating to underground conduits for

electric railways. The bills of complaint were filed in the

Circuit Court for the Southern District of New York on

September I7lh and in the Circuit Court for the District of

Columbia on October 3d. It is alleged by complainants,

in substance, that the electric conduit railway recently

constructed for the Metropolitan Traction company and

now in regular operation on Lenox avenue in New York

city, as well as ihe underground conduit railway built by

the Metropolitan Railroad company and in operation on its

Ninth street line in Washington, constitute direct infringe-

ment and violation of patents granted to Elias E. Ries and

owned by the complainants, covering essential features

which are used in the construction of the roads in question,

and upon which their praciicabilityand successful operation

depend. The patents upon which suit has been brought

and which it is alleged are infringed are seven in number, as

follows:

•588,556—Conduit for electric and cable railways.

Granted March 23, 1SS6.

370,283—Underground conduit for electric and other

railways. Granted September 20, 1887.

-83,770—Underground conduit and collectors for electric

railways. Granted May 28, 1888.

386,085—Electric railway. Granted July 10, 1888.

386,087—Combined electric railway and wire conduit.

Granted July 10, 1888.

409,756—Electric railway crossing. Granted August 27,

1889.

409,757—Underground conduit for electric railways.

Granted August 27, 1889.

The applications for the inventions enumerated were filed

in the United States Patent Office by Ries and Henderson

at a very early period in the history of the electric railway

industry, and the complainants contend that the group of

patents issued thereon were among the first ever granted by

the United States government on this subject. According

to Messrs. Ries and Henderson they fully describe the un-

derground electric railway system now used in New York

and Washington, and ante-date about everything done in

this line in the United States as well as in Europe. Mr.

Ries calls particular attention to the fact that an illustrated

description of one of the patents sued upon, No. 370,283,

was published in the Western Electrician for October

8, 1SS7, from which, he says, it will be observed that there

is "great similarity between this and the infringing conduits

finally adopted by these companies as the most practicable

form." He adds: "It will also be noted that this descrip-

tion was published nearly two years before the opening of

the first successful conduit line at Buda-Pesth."

Trolley Parties Profitable in Philadelphia.

[From the Philadelphia Press.\

The full extent of the trolley party infatuation and the

number of persons who have engaged in it is shown by the

receipts of the four companies up to October ist. The
amount received by (he People's Traction company is $17,-

coo; the Philadelphia, $30,000; Electric, $20,000, and Hes-

tonville, $3,000, or $7o,coo in all. The average amount

received from each participant is estimated at 10 cents, and

this would show 70o,cco persons who indulged in this

amusement.

Victory for Western Electric Company
in Important Patent Litigation.

The final decision of the United States Circuit Court of

Appeals for the seventh circuit in the suit of the Thomson-

Houston Electric company agamst the Western Electric

company and Enos M. Barton concludes one of the most

important patent causes relating to electrical inventions.

In 1879 Elihu Thomson and Edwin J. Houston applied

for a patent upon an automatic adjuster for commutator

brushes of magneto-electric machines. In this patent the

applicants described and claimed a device for automatically

adjusting the brushes upon the commutators of dynamo-

electric machines, "whereby an automatic adaptation to

variations of circuit resistance is secured." This device

consisted of a relay adapted to bring into service a motor

which shifted the brushes upon the commutator. The relay

received its current from an accessory brush placed in ad-

vance of the main brush upon the commutator of the dy-

namo-electric machine.

The patentees of this "first" patent, which was issued as

No. 223,659, July 20, 1S80, testified that up to the time of

taking out of this patent they had not made the invention of

current regulation and did not appreciate that the brushes

upon the commutator of a dynamo-electric machine could

be shifted so as to keep the current constant. Whether

this is so or not, the fact remains that it was known to elec-

trical engineers of that date that shifting the brushes upon

the commutator of a dynamo-electric machine could be so

performed as to keep the current flowing in the circuit

constant notwithstanding the variations of the resistance in

the circuit. Weston testified that he had manually shifted

the brushes for this purpose from 1876.

It was not long after the issue of this patent, No. 223,-

659, that Thomson and Houston discovered their failure to

cover the device broadly for automatic current regulation.

A second application upon substantially the same apparatus

was therefore filed and this patent, called generally the

"second patent," had broad claims upon automatic brush-

shifting current-regulation. It was this second patent, No.

238,315, upon which suit was brought against the Citizens

Electric Light company of Boston, users of Wood arc-

lighting apparatus. A decision was secured in this suit in

August, 188S, sustaining the validity of Patent 238,315 and
finding the defendants, users of the Wood regulator, to be

infringers. Suit was subsequently begun against the West-

ern Electric company in the United States Circuit Court for

the Northern District of Illinois, and, after years had been

spent in collecting evidence, the case came to hearing in

June, 1894, before Judge Grosscup, who rendered an

opinion adverse to the patent early in the present year.

From this decision of Judge Grosscup the Thomson-
Houston Electric company appealed to the Circuit Court

of Appeals. The case was elaborately argued in June of

the present year and the Circuit Court 01 Appeals has

just handed down its opinion, affirming the decision of

Judge Grosscup. The statement of facts occupies some

46 large pages of the opinion of the Court of Appeals

and comprises voluminous extracts from the testimony of

Charles E. Scribner, the main witness for the Western

Electric company and one whom the Court of Appeals

describes as an expert of conceded intelligence, skill and

accuracy.

In addition to the defense which was most strongly

urged, namely, that of the first Thomson-Houston patent.

No. 223,659, which showed substantially the same device

as that of the later patent, No. 238,315, upon which suit

was brought, the invention of Maxim of an automatic

current regulator for dynamo-electric machines which was

applied to separately excited dynamos running incandescent

lamps in multiple arc, was urged as an anticipation of the

patent in suit, and it will be observed from the opinion

of the court ihat this defense also was considered to be

adequate to defeat the broad claim of Thomson and

Houston for automatic brush-shifting current-regulation.

The Western Electric company, which defended this

case at the expense of much time and money, is to be

commended for its pluck and intelligence. At the be-

ginning of this litigation, after the decision by Judge

Colt sustaining the patent, the outlook for a successful

defense was fuliginous in the extreme. The competitors

of the Thomson-Houston Electric company, some of

whom were courageous in undertaking patent litigation,

almost unanimously preferred to surrender and sell out to

the Thomson-Houston Electric company, or to go out of

the electric lighting business, rather than undertake the

defense of this suit. The Western Electric company in

conducting this defense, therefore, had to contend not only

with the prior decision in favor of the patent, but also

with the almost universal acquiescence of the public in the

claims of this patent, which claims have now been au-

thoritatively found to be, as the Western Electric com-

pany all along was convinced, unjust and inequitable.

The opinion of the court as delivered by Judge Woods
is as follows:

We are unable to find in the current regulator of the
patent in suit anything more than an adaptation of the brush
adjuster of the earlier patent. The two are essentially the

same in mechanism, adjustment, motive power and law of

operation, and in so far as the purpose intended, or accom-
plished, are not the same they are distinctly analogous.
The second patent purports to be only an improvement up-
on the first, "the method"of which is declared to be "adapt-
able to the present case of current regulation." As first

drawn, the specification declared the correspondence of
figure 2 of the present invention with figure 2 of No. 223,-

659, with the explanation that, since a single pair of collect-

ing brushes when placed upon an obliquely-slotted commu-
tator replaces the double pair of the earlier design, the con-

tact-making magnet, of that invention is placed in the

main circuit of the machine so as to act substantially in the

same manner as the magnet in figure i, of that patent;
' 'that is, by variations of the main current. " By the specifi-

cation as it stands the patentees say: "As in our former
invention, already referred to, the motordevice used may be
adapted to move by the current, or by the motive power, or

by suitable clock-work, or by other mechanism adapted to be
thrown in or out of action by an electro magnet, and consti

tutes, as before, a minor feature of our present system. Our
present method of operating, so far as it relates to auto-

matic regulation, is based upon the same principles of oper-

ation as our previous invention; and it consists in an im-

proved construction and mode of use of the apparatus em-
ployed in patent No. 223,659." TSut as thf; present method
relates entirely to automatic regulation, it follows that if the

patent shows invention it must be solely "in an improved
construction and mode of use" of aknowm apparatus which,
notwithstanding the improvement, is to operate upon the same
principles as before. In just what feature of the construct-

tion or of the mode of use the noveltyand utility, entitled to

be called invention, were supposed by the patentees to be
found, is not specified and can only be inferred. According

to the brief for appellant, "the improvement consists in dis-

carding the accessory collector, with its intermittent, uncer-

tain, feeble current and unstable adjustment, and substitut-

ing the simple, practicable and effective combination of ihe

controller magnet and main current." "In both inventions",

it is said on another page "the brushes are mounted on a

rocking yoke so that the "positions of their points of contact

wiih the commutator can be shifted; in both of them the re-

sult sought is obtained by so shifting the brushes; in both of

them this is accomplished by a motor mechanism which is

automatically set into operation in one direction or the other

as the case may require, by a controller mechanism which
acts in response to the abnormal conditions which are to be

corrected. Here the similarity between them ends, and

the dissimilarity, both in mechanical construction and mode
of operation, begins. The taking away of the accessory

collector changes the structure and introduces a new mode
of operation; '' " " for the reason that the current which
actuates the controller magnet of the spark adjuster is not

the main current, or any part of it, but a different current

derivedfrom a different source."

In its last analysis the argument for the appellant ends in

this assertion, that magnet A of the earlier patent is not ex-

cited by the main current of the machine or a shunted por-

tion thereof, but only by a different current derivedfrom a

different source, "flowing intermittently, and sometimes in

one direction and sometimes in the other." The truth of

this proposition is disputed, and, though it is supported by
the statement in the specification, that "the accessory col-

lector C- serves, as it were, the purpose of a feeler, the de-

sign of which is to test the electrical condition of the seg-

ments of the commutator at the moment of leaving the

collectors, and to originate from that condition an adjust-

ment of said collectors in whatever is necessaiy to secure

efficient action," it does not seem to follow, necessarily,

that no current was intended to pas-s through the controller

magnet A except current resulting from the difference of

potential between successive segments at the moment when
the forward one passes from under the accessory brush.

That is not declared to be an essential feature of the inven-

tion, and instruction is not given in the patent for so con-

structing the ditTerent parts of the combination, or for so

proportioning the resistance in the main ?nd accessory cir-

cuits as to produce that result. On the contrary, it is

shown to be a delicate and, except with the experienced and

skillful, a difficult work to make an adjuster through whose
controller magnet no portion of the main current shall flow,

and which shall be operative under the supposed intermit-

tent or pulsatory current which is intended to be taken up
by the accessory brush. Indeed, the objection urged against

the experimental spark-adjusters constructed by the defend-

ants in professed conformity with Fig. 2, of patent No.

223,659, is that the resistance of the accessory circuits was
made ?o low as to permit the constant passage of a distinct

part of the main current; and on that ground the experts

and counsel of the appellant are agreed in asserting that the

exhibits were really current regulators, embodying the in-

vention of the patent in suit and not the invention of

the other patent. The uncontroverted testimony of

Professor Cross, examined in behalf of the appellant, is to

the effect that it can be determined whether a brush-regula-

tor, constructed in apparent conformity with Fig. 2, of

patent No, 223,659, is in fact a spark adjuster under that

patent or a current regulator under the patent in suit on'y

by the experimental employment upon each apparatus of

tests adapted to show whether or not an appreciable and

effective portion of the main current passes through the ac-

cessory circuit. This alone ought to be conclusive of the

dispute. When such tests are necessary to distinguish one

such device from another, it is manifestly an impracticable,

not to say dangerous, proposition that the making or using

of either under a given patent may be declared to be an in-

fringement of a different patent upon the other.

It being admitted that if the construction of the brush

adjuster under No. 223,659 be such that a distinct portion

of the main current will pass through the controller magnet
the device becomes a current regulator, it follows that in

respect to the question of invention the omission of the ac-
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cessory brush is of no significance. Its presence or absence

does not affect essentially the mode of operation nor de-

termine the character of the device.

But, waiving other considerations, we ivill assume that the

10 propositions of counsel for appellant are true, that the

appellant's theory of the process of short circuiting is cor-

rect, that the accessory brush of No. 223,659 js not a mem-
ber of a compound brush, designed to assist in the process

of commutation, but a mere feeler which finds and takes up

the residual current or difference of potential which remains

after imperfect work by commutator brushes proper. Does

it follow that the current regulator of No. 238,^15 is an es-

sentially different device working upon a different principle?

We think not. The specification, as we have seen, says that

the principles of operation are the same. In physical struc-

ture they are alike, and both practically and theoretically

they operate in like ways to effect Hke purposes. The proof

is distinct and undisputed that upon all dynamos which ex-

isted when the patents were issued the two devices were

interchangeable, so that wlien the brushes were so moved
as to prevent spark they established and maintained

constant current, and vice versa. For all possible purposes

then known each device might have been called with

equal propriety a spark adjuster (though that name
is of later invention) or a current regulator. In dy-

namos of later construction, however, the points at which

the brushes prevent spark and establish constant current are

not coincident, as they were in the earlier machines, and

that being so the brushes of a spark adjuster, it is con-

ceded, will move to the place of no spark, regardless of cur-

rent, while in the current regulator, responding to the cur-

rent to be regulated, they will seek the point of constancy

regardless ofspark, and hence, it is insisted, the two devices

are essentially different in their modis of operation and in

the purposes to be accomplished. The force of this reason-

ing is very much weakened by the further fact, which seems
to be undisputed, that neither the adjuster nor regulator,

when constructed according to the patent covering it, can

be successfully used upon dynamos of irregular or non-uni-

form fields in which the points of least spark and constant

current are not quite nearly coincident. In order to avoid

this difficulty commutator brushes, applicable alike to the

brush adjuster of No. 223,659, and to the current regulator

of No 238,315, were devised and so adjusted as to have a

variable spread, corresponding momentarily with the

strength of that portion of the field within which the pro-

cess of commutation should be going on. Both devices be-

ing capable of adaptation by the same means to dynamos of

non-uniform field, and when so adapted effecting, as they

did upon uniform dynamos, the same results, the inference

is strengthened that in their law of operation, as well as in

mechanism, they are essentially the same. The discussion

of the question has been varied and exhaust-

ive, but along whatever lines pursued the argu-

ment has come back to the difference between the currents

which are supposed to pass through the respective con-

troller magnets. That difference we concede, but do not

deem it controlling. One current is constant, the other is

intermittent or pulsatory, but the pulsations are so frequent

that the current seems to be constant, and its effect in en-

ergizing the magnet is the same as if it were. It differs

practically from the main current only in strength. In order

to be effective it must be strong enough to cause the magnet
to overcome the counteracting spring, or, conversely, that

spring must be so weak as at the proper time to be over-

come by thestrength of themagnec. If, instead of being in

the accessory current, the magnet be transferred to the main
current or a shunted portion thereof, exactly the same kinds

of operation, effected in the same way and by like adjust-

ments, must go on. In both constructions the levers,

springs, armatures, magnets, brushes and dynamos are or

may be the same; the electrical currents, whether coming
from one part of the machine or another, are alike; andact-
ing by one and the same law they differ only in volume or

energy. The magnetic current, it may be said here, as in

Western Electric company vs. Sperry Electric company, 7
C. C. A. 164, iS U. S. App. [77, is not in itself a part of

the device or invention any more than a current of water is

. an element of a water wheel. The invention is in the

mechanism, not in the power which moves it, and once a
device has been patented it is protected for all uses or func-

tions of which it is found to be capable, whether anticipated

by the patentees or not.

It is not difficult to suggest the employment of appliances
for the control of water power in a way to illustrate not
inaptly our view of the present question. I'he current of a
stream is accumulated by means of a dam, and through
head gates is turned into a race or flume whereby it reaches
and turns a wheel to which is geared the machinery of a

mill or factory. That wheel, for the purpose ofillustration,
is magnet M of the patents, the head gates are the com-
mutator brushes, and the water flowing through the flume
or race is the main current. First we will suppose that it

is desired to maintain in the reservoir, by automatic means,
a constant level or head, without waste or overflow at the
dam: How shall it be done? With patent No. 223,659
before us the answer is plain. It may be accomplished by
such a construction of the dam that whenever there shall

be an overflow the surplus will, by means of another flume
and head gate or valve, corresponding to the accessory
brush, be turned into and made to move a second wheel,
representing magnet A, connected with suitable mechanism
adjusted to lift or lower the head gates in main current so as

to effect the purpose of restoring the normal level in the
reservoir. Theoretically at least, head gates or valves in

water flumes might be adjusted and controlled in that way.
Next we will suppose it to have been found desirable to
establish constancy of current in the main flume or head
race. How shall that be done? If constancy of head in

the reservoir could be main'.ained it is evident that the de-
sired constancy of current would follow as effect follows
cause. They are coincident facts, and if that coincidence
could be permanent no additional or different mechanism
would be necessary. But the overflow current is inter-

mittent and sometimes feeble and inefficient. When the
-stream is swollen it is strong and lifts the gates too high,
and if the stream runs so low that it becomes necessary for

a time to draw down the resei-voir in order to obtain the

desired current in the flume the overflow disappears and

does not act at all. Does it require invention to devise a

remedy? Clearly not. One familiar with the existing de-

vice could not fail to see that in order to effect the new
purpose it was only necessary to make the controller wheel

constantly and efficiently responsive to changes in the cur-

rent to be regulated, just as Thomson & Houston, once

they had found constant electrical current desirable, imme-

diately proposed, as Prof. Thomson himself has testified,

*'to accomplish the necessary shifting or movement of the

commutator brushes by automatic means in something the

way that we had before used in adjustment through a lim-

ited range, only that we saw clearly that we must make
whatever small variations the current in the main circuit

underwent during the cutting out or on of lamps act to con-

trol the position of the brushes through a considerable

angle around the commutator, and this could be done by a

sensitive magnet in the main circuit setting in motion through

contacts a device which should do the main work of shifting

the brushes." In other words, it was only necessary to

put magnet A hi the main current or a shunted portion of

that current, and that, it was evident, could be done with-

out any change of structure except what was necessary to

cause a diminution of resistance in the accessory circuit or

an increase of the resistance in the main circuit, either of

which could be accomplished in a number of ways explained

by the witnesses. It was a plain case of mere adaptation

to a modified but analagous use. In the illustration sup-

posed the water-wheel in connection with mechanism em-
ployed to move the head gates in order to maintain con-

stancy of level and to prevent overflow may well have been

patentable as an original combination, but it is not an

additional invention to turn into that wheel a different or

additional current by force of and in response to which

it vnU by the same mechanism move the gates or valves

over a wider range, if need be, to keep in the flume a

constant current, instead of a constant level in the reser-

voir. No new law or mode of operation is brought into

play, and at most only improved and enlarged action is

effected.

But the current regulator of the patent in suit, it is said,

has gone into extensive use, and we are met with the usual

inquiry, why if there is no invention in it did not somebody
else make the same or like improvement upon the earlier

construction? It would be enough to answer that if done

by anybody else than Thomson and Houston, or their as-

signee, it would have been an infringement of the first pat-

ent. However, it was done by Maxim, in whose patent

No. 228,543 the controller magnet is placed in the main
circuit, and though the collector brushes moved thereby are

not upon the commutator of the dynamo from which the

current of that circuit is derived, but upon a second dynamo
employed for the purpose of exciting the field of the first,

the effect of the adjustment being to maintain a constant

field and thereby to establish the desired constancy of cur-

rent, the employment of the second dynamo does not dis-

guise the fact of automatic regulation of the commutator
brushes in the manner and by the means of the Thomson-
Houston patents.

If the patent now in suit should be upheld it would be, in

our opinion, an unwarrantable prolongation of the just

monopoly conferred by the first patent, which, notwith-

standing the strenuous efforts made to minimize it, we deem
to have been of great merit and entitled to liberal construc-

tion.

The legal talent employed in conducting this ca^e com-

prised many well-known patent attorneys, including F, P.

Fish, R. S. Taylor, George R. Blodgett, C IC Offield, H.

S. Fowle and C. C. Linthicum of counsel for appellant, and

George P. Barton and Charles A. Brown of counsel for

appellees.

Philadelphia Street Railway Lines Con-
solidated.

On October 7th the big traction amalgamation was con-

summated at Philadelphia in which three extensive local

street railway systems—the Philadelphia, Electric and Peo-

ple's—were joined, under the title of the Union Traction

company of Philadelphia. All the necessary papers have

now been executed and the lease of the Philadelphia Trac-

tion company to the Union company has been signed by

John Lowber Welsh and Peter A. B. Widener, the presi-

dents. The deal was virtually effected two months ago,

but since that time obstacles have arisen in the nego-

tiations which prevented their consummation, but the last

stumbling block has now been successfully encountered, and

the three big lines forming the most extensive surface street

railway system in the country will be operated under one

executive head.

By the terms of the lease the Philadelphia Traction com-

pany, including all its allied lines, controlled or owned, is

leased to the Union Traction company for 999 years, the

Union company to assume virtually all the obligations

now binding on the Philadelphia company, and to pay to

the latter company a rental which will yield dividends ol 8

per cent, a year to the stockholders. All that is now nec-

cessary to carry the triple agreement formally into effect is

the action of the stockholders of the People's Traction

company on the question of reducing the capital stock so

as to come within the provisions of the act of the Assem-

bly. This will probably be done on October 25th.

The deal just ratified forms what is probably the great-

est single system of street roads in existence, with about

425 miles of road now operated and a combined capitaliza-

tion in stock and bonds, including those of all the subsidi-

ary companies, of more than $108,000 000.

Changeable Electric Headlights.
The Central Electric company has recently secured the

general western agency for the changeable electric head-

light made by the Changeable Electric Headlight company
of Syracuse, N. Y. These headlights are quite novel. The
advantage of this headlight is that but one headlight to each

car is necessary and no switches are re([aired for the head-

light circuit, as is the case with all other forms of electric

headlights.

^ In the accompanying cuts is ^h )vvnthe receptacle. Fig. i,

FIG. 2. CHANGEABLE ELECTRIC HE'iDLIGHT-S.

fastened to each dashboard. In Fig. 2 the headlight is

shown in position. The receptacle for the headlight is ar-

ranged with large and strong contacts, making disarrange-

ment improbable. The receptacle is waterproof, durable

and sightly. The headlight requires little room, being com-
pact and of unique design. By the use of this form of head-

light, the same advantages as those to be had with the

ordinary oil headlight are obtained, while the expense of oil,

broken chimneys and necessary care is done away 'with,

reducing cost to a minimum and increasing the light to a

maximum. They are said to be far more convenient than

any other form of electric headlight.

The Central Electric company, Chicago, will carry these

headlights and receptacles in stock, complete with all at-

tachments. It has a fine sample on the display board, which

readily demonstrates the practicability and utility of the

device.

These headlights are finished in any color to match the

cars and, added to the already complete line of railway ap-

pliances, puts the Central company in a position to meet

FIG. I, CHANGEABLE ELECTRIC HEADLIGHTS.

all the demands of railway people with prompt and careful

shipments.

Anent the stock carried by the Central Electric company,

a good story is related by one of its salesmen. He had
just taken an order for 20,000 feet of weather-proof wire.

The man making the purchase had been through the

stockof the company and was acquainted with its immensity.

His brother and partner, however, inquired of the sales-

man, "Can you fill that order from stock?" His brother

turned to him with this-remark: "Good gracious! man. they

have more wire in their cellar than you ever saw in your

whole life." It is hardly necessary to add that the order

was shipped promptly.

The village of Rushford, Minn., has raised the amount
asked by the telephone company to guarantee a telephone

line being built and it is now promised a telephone connec-

tion with the county seat, La Crosse, and St. Paul this

fall.
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Adams-Bagnall Lamp.
During the first part of May there was published in this

journal an account of the formation of the Adams-Bagnall

Electric company of Cleveland, Ohio, and it was remarked

at that time that as far as was known no electrical com-

pany had ever before been organized so well equipped with

specialists. Not a word has since been received from

this company, until last week, when the accompanying

cut and description of the company's arc lamp were

received. It is evident that the experts of the company

have been busily engaged and that they are now prepared

to make good their promises. Heretofore, it may be re-

marked, the term "arc lamp" has carried with it an idea

on ungainliness—a device having no form or shape and

strung out over 45 to 50 inches of space divided up into

sections of chimneys, rods, globes and sheet-iron drums

—

for reasons known only to the manufacturer. The trade

has always looked upon an arc lamp as a necessary evil.

The demand for something better has been universal. It

is believed that the arrangement adopted by this company

will overcome these objections.

The A.-B, arc lamp is only 32 inches long over all and

burns from 14 to iS hours. It is a single carbon lamp

with only one side rod which causes one shadow only to be

thrown. This shadow can be taken care of against the

pole or building, leaving the light intended for the street

entirely unobstructed.

A valuable feature in the operation of the tamp is the

cut-out. It is well known that there are some standard

lamps on the market which operate and cut out perfectly

at any reasonable number of amperes, provided that the

lamp has previously been adjusted for the special number

of amperes. The A.-B. lamp will operate and cut out

perfectly at any number of amperes f om five to 10 with-

out any adjusting whatever. The accomplishment of this

feat makes it feasible for the station manager to run either

I 200 or 2,000 candle power lamps to suit his convenience,

with no change excepting the ampere output of his dynamo.

Since the invention of the cut-out itself some 20 years ago

no step in its development has been of such importance.

Second in importance only to the feature just mentioned is

the fact that the series lamp can be changed instantly into

a constant potential lamp and that again into an alternating

lamp simply by an exchange of spools. All of the working

parts of each lamp are mounted on one frame which is at-

ADAMS-EAGNALL LAMP.

tached to the lamp casing by a single bolt and nut. By

loosening this nut the working parts of the lamp are re-

moved and those of another substituted. One style of

lamp only need be carried in stock by the station manager

and with the addition of several kinds of spools he will be

prepared to furnish a lamp for any kind of circuit.

The "A.-B." lamp will be furnished in any finish desired,

whether black japan, yellow brass, seventeenth century

brass, oxidized brass, oxidized copper, oxidized silver and

aluminum. This provides an arc lamp good enough to

hang in a parlor, it being possible to match any style of

gas fixture or decoration. The aluminum lamp weighs only
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19 pounds complete. The casing being of cast-iron pro-

vides a solid background for ornamentation, giving the lamp
a dignified, substantial appearance.

The A.-B. lamp is the direct result of several months
of close study and application by the engineering corps of

the Adams-Bagnall Electric company, headed by T. E,

Adams the well-known inventor of the Brush-Adams lamp.

The results obtained point to a lamp which will certainly

take its stand at once among the leading lamps of the day,

which assuredly means success for the new company.
The A.-B. iron hanger board is another product of this

company, which shows what can be done when intelligent

engineering ability is applied to needful devices. This

hanger board will cut itself tn again, should a lamp go out

accidentally. It complies with all the rules of the Board
of Fire Underwriters, which are quite rigid. The officers

of the Adams-Bagnall Electric company are as follows:

Charles G. Hickox, president; George W. Howe, vice-

president and treasurer; L. H. Rogers, manager; S. E.

Cox, secretary; C. W. Phipps, superintendent.

Severe Test for Electric Railway Equip-
ment.

Car motors are occasionally put to severe usage, and as

adversity is said to prove the worth of friends, so hard
usage may be said to test the value of motors. The ac-

companying illustration, made from a snap-shot photo-

graph, shows what a trolley may at times encounter. Dur-
ing last spring freshets invaded Middletown, Conn., and for

some days the water stood for 12 to iS inches on certain

streets through which the line of the Middletown Street

Railway company runs. The behavior of the motors is de-

scribed by E. W. Goss, superintendent of the road, in a

letter to the General Electric company, which furnished

the equipment. He says, by way of explanation, that the

photograph was taken by a resident of Middletown, who
was impressed by the novelty of a street car running through
so much water. "Two of our lines," says Mr. Goss, "run
over this piece of track, which is our main track, and all

cars made their regular schedule time for two days

through this water through the rise and fall of the

freshet. Through all this and hauling three and four

loaded trailers, taking care of last winter's snow, etc., we
have had nothing burn out, not even a fuse strip. Our cars

are all equipped with General Electric 800 motors and K2
controllers, and are giving us good service." No wonder
the electric railway is popular with operating compinies and
the public when such service is given.

Telephone Litigation.
It is announced that the Western Electric company ot

Chicago has brought suit against the Western Telephone

Construction company on the Roosevelt patent No. 215,837,

claiming infringement.

The officers of the Western Telephone Construction com-

pany say that they have received no notice of this suit, al-

though it is supposed to have been begun a week ago. They
say. too, that the Roosevelt patent covers an automatic

hook and that the Western Telephone Construction com-

pany does not use an automatic device in connection with

its telephones, and as the hook is worked upon an entirely

different principal, it has no fear of the litigation. This

patent expires May 27, 1896, having about six months yet

to run, and the Western Telephone Construction company

says that it is in a position to defend itself against such

suits in every respect, and it has no fear of the outcome.

Revision of Underwriters' Rules.
A meeting of the electrical committee of the Under-

writers' National Electrical association will be held at New
York on December loth to consider the revision of rules

covering electrical installations. A circular letter and blank

have been prepared by the committee and copies have been

printed for circulation in order that the matter may be

brought to the attention of those interested in the subject,

though not members of the organization. Suggestions are

desired by the committee, and the secretary of the associa

tion, C. M. Goddard, will furnish any additional informa-

tion desired. His address is 55 Kilby street, Boston, and he

is anxious to have electrical men communicate with him on

this subject.

Underground Conduit Railway on Ninth
Street, Washington.

An elaborate description of an underground conduit rail-

way is furnished by a Washington correspondent who says

that a *'road has been in operation two months and is work-

ing satisfactorily in all respects," on Ninth street in that

city, employing an underground conduit system. The

equipment is similar to that employed in the Lenox avenue

line, New York, it is said, and it is furnished by the General

Electric 'company. The Metropolitan Railroad company
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which operates the line at Washington has had some expe-
rience with experimental roads before. On this point the
correspondent contributes the following:

In 1S89 Congress passed a law compelling the Metropoli-
tan road, also the Washington and Georgetown company,
to change their motive power from horses to mechanical
traction. The use of the trolley was expressly forbidden.
The Washington and Georgetown company installed the
cable system. The Metropohtan road put in an elaborate
and expensive storage battery plant. It equipped the road
with a complete and costly power station, and felt certain
of success. Practical experience soon developed the fact
that the enterprise was an utter failure, and thousands of
dollars were sunk in the undertaking. In the act referred to
Congress inserted a clause repealing the charter rights of
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the company in case it did not comply with the direction to
install a rapid transit system within two years. As the first

attempt was a failure, the road's charter was practically for-

feited. Subsequently, however. Congress passed a new law,
which provided that an underground electric system should
be put into operation. No option was left the company ex-
cept as to mechanical details. The Metropolitan company
secured the services of Albert N. Connett as engineer. He
was familiar with the design of the Budapest system, but
regarded it as defective in certain respects. In this city, on
U street, less than a mile long, is an underground electric

road, but Mr. Connett was of the opinion that it was also

unsatisfactory in some details. He therefore decided to go
ahead on an independent basis, and the road now in opera-
tion, with several distinctive novelties in the way of elec-

trical appliances, is the result of his careful and inteUigent
consideration of the problem he had to deal with. The elec-

trical apparatus was obtained from the General Electric
company, the road having obtained from it a guarantee
against patent litigation. A number of alternative plans
were worked out by Mr. Connett before the one finally

adopted was accepted.

Trolley Roads in England.

John Bull has at length come to the realization that there
are such things as electric roads in the world, and that pos-
sibly they may be a good thing, says the New York Z'r//'-

vne. An American syndicate has secured the franchise for

an electric road in the city of Coventry, which has about 60,-

000 population , and the work is going ahead.

An experimental road of six miles was put dovin in the
suburbs of the city of Leeds, and the city fathers of various
cities and towns have been *'junketed" over to Leeds and
introduced to the mysteries of the American trolley system.
The Coventry authorities were the first to yield to its seduc-
tions.

The method of building street railways in England
greatly lessens the cost of installation to the promoting capi-

talist. The city puts down and owns the tracks or perma-
ment way. The operating company leases the track for 21
years, and at the expiration of the lease it may be renewed
or the city may buy the plant and rolling stock at an ap-
praised valuation.

The Coventry road has eight miles of track, which is all

single track, but with long sidings. The estimated cost of
rolling stock, poles, wiie= and power station is $250,000.
Everything is to be furnished from America, even to the

poles for the wires. It was originally supposed that En-
glish poles would do, but when put up ihey were found un-
equal to the strain of supporting the wires, and the neces*

sary poles had to be ordered from Philadelphia.

If the innovation takes with the English public there

will be a pot of money for the American syndicate, which
will probably be called upon to put in similar roads in

nearly d,ll the English cities. The conservatism of the En-
glish people on this subject seems to be as pronounced to-

day as it was in the time when Citizen George Francis Train
put down his first tramway in Parliament street, London,
and was then compelled to take up his rails by the outraged
and indignant public.

The continental cities have taken more kindly to the elec-

tric railroad system, and in fact the first trolley road in the

world was in the streets of Berlin. This road had a trolley

riding on a wire at the side of the street, with flexible wire
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connection to the car. The upward pressure system with

the familiar trolley pole of to-day was a later invention.

A firm of English electricians have recently tackled the

conduit electric road problem, and produced something m
the nature of a small tunnel and motor therein, with a pro-

jection which reaches through the slot and pushes the

street-car along.

Three-phase Railway System at Lowell,

Mass.

The company to which falls the honor of first using the

three-phase system directly in its railway service is the

Lowell & Suburban Railway company. The problem be-

fore the company was how best to connect its terminus at

Lakeview, a delightful resort on the lake, owned by the

company, with the car line leading to Nashua, a good fif-

teen miles away. The solution was found in the use of the

ihree-phase system. Briefly, the principle of the ins alla-

tion is this: The three-phase current generated at Lowell

is, at a pressure of 5.500 volts, transmitted part to a point

about midway between Nashua and Lowell, and part to a

sub-station at Nashua itself. It undergoes at both these

points, fir=t a reduction of pressure in static transformers,

and then a conversion from the three-phase current in a ro-

tary converter, emerging upon the feeder and trolley lines a

direct current of 500 volts.

The three-phase generating plant is located in the power

house of the Lowell and Suburban system, on Middlesex

street. It consists of three four-pole 120 kilowatt, 900

revolutions, three-phase generators, each of which is con-

structed to deliver alternating current at one side and direct

current at the other.

The direct current is called into action only after the

main power plant, consisting of six General Electric M.

P., 200 kilowatt, belt driven; railway generators, is shut

down.
The three-phase generators are compact machines, and

are connected by belts to a jack-shaft which runs the entire

length of the engine room close to the west wall. This

shafting has been arranged to permit of any combination of

engines and generators, the combinations being made by

means of clutches. The generat irs are rated at 216 am-

peres. The three-phase current issues at a pressure of 360

volts and is carried to the switchboard, from which it

passes to a bank of transformers, erected on a platform,

placed in the cellar of the station and set between two of the

engine foundations. These transformers are of the General

Electric air blast type. They are cooled by a blast of air

driven through them by a rotary blower belted to a one

horse-power motor.

From the transformers the three-phase current issues at

pressure of 5,500 volts, and is carried over insulated cables

to a short distance outside the city limits, where it passes to

the ordinary three-phase wires which run along the highway

upon the same polts as carry the direct current feeders.

The three-phase wires are carried upon heavy wide petti-

coted glass insulators, set upon the side of the cross-arm

nearer the road; while the direct current feeder cables oc-

cupy that part of the cross-arm on the other side of the

pole.

About six miles from Lowell, and a mile and a half from

Lakeview, at a place called Eayr's Mills, upon the banks of

the Merrimac river, the first sub-station has been erected.

This is a wooden structure divided by a partition into two

rooms, the outer or that nearer the hue being occupied by

the rotary converters and direct current switchboards; the

inner coiitaining th^ bank of rt^ducing transformers, also

cooled by air blast, and the three-phase switchboard.

The three phase current is brought into this buildmg from

the pole standing nearest the station, over cables, to the

transformers just mentioned. Li these the pressure is re-

duced from 5,500 volts down to the original pressure of 360

volts. The current then passes into the outer room to the

two rotary converters; it issues therefrom, railway direct

current of 500 volts pressure, and is carried to the direct

current feeders and trolley wires.

These rotary converters are similar in appearance to the

three-phase generators, having at one side collector rings,

at which the three-phase current is received, while at the

other is a regular commutator from which the direct current

is taken.

From the two converters the 500 volt current is carried to

the feeders and IS fed into the trolley wires, toward Lake-

view and Lowell in one direction and toward Nashua in the

other, through a regular railway switchboard of panel con-

struction.

The substation at Nashua is identical with that at Eayr's

Mills. It contains two rotary cdnverters, feeding part of

the current into the main railway line from the Nashua end,

and part into the city lines.

The operation of the rotary converters has proved en-

tirely satisfactory. The machines have been subjected to

heavy overloads, sometimes running as high as 50 per cent,

more than the rated capacity without any detriment. They
run as smoothly as sewing machines and no trouble what-

ever has been experienced since they were first started.

The cars running between Lakeview and Nashua are of

special make and hold a place about midway between the

steam railroad car and the familiar street car. They are

fitted with 16 benches, and are mounted upon two in-

dependent trucks. They are equipped each with two Gen-

eral Electric Soo motors, contiolled by K2 controllers.

The speed attained on the open highway between Lakeview

and Nashua reaches as high as 30 miles an hour without

difficulty. The traffic between the two last mentioned points

is already very large and the line has brought the inhabitants

of the two busy New England manufacturing cities almost

within speaking distance. It enables also the inhabitants

of the little hamlets scattered between to come to either for

a moderate fare, which is only 10 cents for the entire dis-

tance, or 5 cents from either to Lakeview.

The Western Union Telegraph company will put in

three additional copper wires between Minneapolis and
Chicago.
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General Track Construction.'

By C. Loomis Allen.

The evolution of track construction for electric service

from that of horse cars has been very rapid, when con-

sidered with the length ot time it has taken the steam

roads to reach the poini of excellency which many of

them have attained. In fact, some of our electric roads

can show permanent way equaled by but fevv ol the steam
roads.

The days o( stringer—box girders, three-point or butter-

fly—light girder and ligiit tee rail sections liave passed

away to make place for the deep girder or deep tee-rail

sections; the former being used in cities and villages ot

some size, the latter in country roads and small towns.

In the transformation ot motive power of a railroad sys-

tem from horses to electricity or cable, the last depart-

ment, generally speaking, to receive any outlay or money
is the track department; and then only when the car re-

pair bills and tiack maintenance are so costly as to de-

mand an investigation and its consequential re[)airs. Many
of you who have passed through this experience can re-

member how heavier rails and stronger joints alone was the

prescribed remedy, which, when applied, was found to be

only temporary, and poor track the result after a few
months of operation. It has been only recently and after

very costly experience that any attention has been given by

street railroad officials to the matter ol foundations, or to

the conditions of the sub-grade upon which is placed the

ballast, antl I am sure that experience will bear me out in

my statement that economy in track maintenance begins

with the making of firm foundations.

A great many obstacles are encountered in finding firm

foundations for electric roads, with which the steam roads

do not have to cope. Let me cite a case whi h in cities is

very common. A street is about to be paved with perma-
nent pavement, and the street railroad officials having

secured the best of track material, propose to lay perma-
nent track. Having decided upon the plans of construc-

tion, they enter upon their execution. The first work is

the matter of excavation of the material in the street to

subgrade. As is generally the case, the sewers, water mains,

gas mains, electric conduits of subways have been pre-

viously constructed a sufficient length of time to allow the

trenches to settle—the popular idea is that one winter will

settle trenches—the surface of the street seems firm and
fairly solid; excavation progresses to such depth as is de-

sired, and the rolling of the subgrade with a heavy roller

to make thoroughly firm has begun. Then appears the

conditions of improperly filled trenches, vexing the engi-

neer in charge ot construction and making him thoroughly

disgusted with the manner in which the construction of un-

derground structures is conducted; and well he has a right

to be. With sewers in the center of the street, gas, water
and subways on either side, very little of the undisturbed

ground can be found. The only remedy is to properly fill

all the trenches and make them firm foundation. It is

enough to discourage the intentions of any railroad com-
pany from constructing permanent way, in the face of just

one difficulty the size of this. It makes men feel as if they

were at their own expense making good the poor work
of municipal authorities, and in some cases this is true.

Back-fi ling of trenches in a general clause is always pro-

vided for in the specifications for underground structure.

This clause is supposed to cover the treatment of all classes

of soil, but in actual practice each type of soil requires a

different treatment. I do not propose to discuss the man-
ner or methods ol trench filling, but I do suggest that rail-

road companies co-operate with city officials in placing in

specifications for underground structure, clauses pertaining

to the proper filling of trenches. Post the bidding con-

tractors on such work that these clauses are for the purpose

of properly filling the trench, and to the successful con-

tractor in obtaining such a contract, by all means see that

the conditions of this clause are fully carried out. The
question of back filling has never been given the amount of

attention that should have been given it by engineers; the

universal belief being that the concrete foundations of pave-

ments will bridge these settlements. How many poor pave-

ments have we in cities and how many pieces of poor tra k
can be seen from this erroneous practice. Some few rail-

road companies have become so thoroughly discouraged in

attempts to obtain firm foundations that they have been to

the great expense of placing concrete foundations six inches

thick under the ties to support them, thus bridging the

various settlements. This method may be practical in some
cases wfiere firm foundations are not obtainable, but beyond
these extreme cases, its cost removes it beyond practical

use. I maintain that trenches can be properly filled and by
the aid of sufficient rolling, a firm fubgrade canbe obtained,

permitting the use of broken stone ballast and lessening the

cost of concrete foundations by two-thirds. Remove all

soft and spongy places in the suligrade, lay tile drains con-

nected to sewers to such points as seem at all springy, and
have the line ot the subgrade, after it has been thoroughly

rolled, conform in line and section to the finished grade.

Vou may then feel that you have at least striven to obtain

solid foundation. Upon the subgrade should be spread the

ballast, and no better quality of ballast can be obtained

than stones that have been broken in a crusher to a size

that will pass through a two-inch ring. There should be

not less than eight inches of broken stone ballast under the

ties after the track has been surfaced and tamped. The
broken stones should be evenly spread in the trench to such

a depth that, having been thoroughly rolled, will be not

less than six inches. The rolling should be done by a steam
roller weighing not less than 10 tons, and should be con-

tinued until the mass of stone shall become thoroughly

compact. Upon the broken stone then place the ties. The
use of metal ties is bound to come, and with them the exit

of the use of wooden ties, but as long as southern ties of

standard size ot the variety known as the long-leafed yellow

pine can be delivered on the cars or wharves of any of our

large cities for 50 cents each, the day for the use of steel

ties is deferred. I believe thoroughly in the use of metal

1. Read before the Street Railway Association of the State of
New York, Albany, t^eptetnber 17, 1895,
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ties, and that they are the most economical remains only to

be proven by the experience gained from their use. We
will watch with great interest the results deduced by the

experience of the New York Central railroad. As a prac-

tical experiment a short piece of track was constructed by
that road on the Hudson River division near Garrison sta-

tion in 1SS9, using the type of metal tie known as the

*'Hartford." The results so far have been very satisfactory

and the cost of maintenance reduced to a minimum. The
use of wooden ties, however, is bound to be common at the

present prices for first-class ties, and at these prices no one

need buy poor or cheap ties. In drawing specifications for

ties do not place clauses in them which experience has

taught you it" is impossible to fulfill. Specify the kind or

quality you know can be bought in the market and make
the size not smaller than the standard size, i. e., eight feet

long, six inches deep and eight inches wide, and by all

means see that the ties you buy are the same as th"^ speci-

fications call for. Do not place less than 120 lineal inches

of lies in width to a rail length of 30 feet.

The rails to be used in streets ot cities should weigh not

less than 85 pounds to ihe yard, to a section seven inches

deep, and if the section you purchase is nine inches in depth,

it should weigh not less than 95 pounds to the yard. Select

a section with a good wide base not less than 5-^4 inches

and have the width of the head not less than 2 '^ inches.

Almost any standard section of the nine-inch rail offered by

rolling mills is good. There are differences of opinion as to

the qualitv of the finish of the different sections of rail.

Some maintain that the girder rail with the tram or '*L"

head is better finished and more easily kept open to traffic,

than the half grooved girder sections. 1 can speak from
experience that the half grooved girder sections we have re-

ceived from thejohnson company are better finished and make
smoother riding track, but we have not yet had the oppor-

tunity to try them during a winter, to see if we can success-

fully maintain traffic; however, we can name the city of

Buffalo, with its magnificent railroad system, as an example

of successful operation for many winters.

The fish plates or channel bars should be at least 32 inches

in length, and if for the nine-inch rail, should be punched

for 12 one-inch bolts. I believe the corrugated plate, man-
ufacturered by the Johnson company, is the b st type yet

presented, but with any channel bar or plate of the length

of 32 inches, bolted tight with one inch bolts, and the nuts

held in place by nut locks, the joints should not give way
sooner than the rail itself. In fact, the question of joints

with fish plates of this size properly bolted, is transferred to

a question of ties and what supports them.

Use combination brace plates; do not use tie rods. There
are several types of combination plates manufactured. The
Johnson company makes a single brace plate and tongue;

the Mark Railway Equipment company a double brace

plate. The use of either of these have many advantages

over the tie rods. I would use brace plates on all deep
rails, in preference to tie rods, for the following reasons, if

no other: Watch your track foreman, or if your work \s

done by contract, your contractor laying track. If you are

to use tie rods, when the spiking is being done, see if the

gauge bars are used, and I will venture to say that the

chances are that the spiking gang do not try the gauge

ot the track more often than on every other tie, and some
of the time they forget to do that. They trust to the tie

rod to spread or pull, whichever the case may need, the

track to pro^jer gauge. Now watch the spiking gang wher-

ever the brace plates are being used, and you will see quite

a different use of the gauge bar. At every single tie, the

spikers in order to maintain the gauge of the track must use

the gauge rod, for there is nothing to pull or push the rails

to gauge after the rails are spiked. As a consequence, you
have a track laid with greater care, so far as gauging and

spiking are concerned, than you will have with tie rods, and

that is very'esscntial to first-class and easy-riding track. Tie

rods in a pavement tend to constantly help, by vibration,

the disintegration of the pavement, to say nothing of the

trouble encountered in paving around them.
In laying tracks in city streets, place the rails on the ties,

making the joints alternate, and no matter what the temper-

ature may be, be sure the joints are laid without open spaces

between the rail lengths; butt the ends of the rails up tight

and, when they are in position, bolt the plates up, driving

them home with a hammer. Do not spare the cost of insp^ec-

tion at this point, but be sure that the joint plates are all

tight. With properly bolted plates and rail ends tight, you
have approached as near a continuous track as is possible

without welding the joints, and yet you have given a chance

in extreme winter weather for contraction.

In driving the spikes be sure that the gauge bars are tried

on every tie. Use 5/^'^y9i^« ^pi^^^s, four on every tie. When
the rails are thoroughly spiked and bolted, the track is ready

for surfacing and tamping. Great care should be taken to

properly tamp each tie firmly. Ties tamped with brol,en

stone ballast do not sound as firm as ties tamped with gravel

ballast, but broken stone will stay in place, while gravel bal-

last will wash down. Tamping with broken stone costs more,

but firmer track is the result. The track now is ready to

receive its final alignment, and with great pains and care see

that all irregularities in line are taken out. Unless block

stone pavement is to be laid, fill to the top of the ties with

broken stone, made thoroughly compact by the use of ram-
mers,and you can rest assured that with a space of nine

inches from the top of the lies to the surface of the pavement,
in which space can be laid the pavement and its foundation,

there will be no objections from the municipal autho i-

ties of poor foundations. Once more try the bolts and fish

plates to see that all are tight, and then place on the bolts

the nut locks, to keep them tight. Your track is now ready

for bonding. Use the type of bonds that will give the great-

est contact with the rail connected by a single No. 0000 wire.

The use of single bonds of a larger size saves labor when
compared with the use of double bonding with bonds of a

smaller size. After your track has been thoroughly bonded
you can now turn the tracks over to the paving company.

The Duluth Street Railway company has adopted a sys-

tem of transfers by which a clock prints on a slip the time it-

is issued.
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Economical Equipment and Operation of
Power House.'

By H. S. Newton.

A modem electric street railway station to deserve the

name in these advanced days, should embrace in the details

of its construction those fealures which experience has shown
to be best aJipted to the service required. These detail:?,

I take it, are such as would be included by all engineers in

a compound condensing station. A preference has been

shown by some engineers for certain additional features, by
others for features differing considerably in the means to-

ward the end. It is not my intention to enter into a dis-

cussion of the relative merits of different apparatus, or the

wisdom of dift'trent methods, but I shall confine my remarks

to the ways and means which we have considered and have

adopted in our power house lately constructed at Syracuse.

The Syracuse Street Railroad company's plant is made up

of three double compound engines of the upright marine

type, having cylinder dimensions iG^', hy 31 inches, with a

24 inch stroke. These are belted directly to multipolar

generators of 300 kilowatt capacity and exhaust each into

an independent surface conden^er. The condensed steam
from the condensers is pumped through an oil filter or sepa-

rator into a hot well from which the boiler feed pumps con-

vey it through a pipe heater to the boilers. Ey this arrange-

ment, not to exceed 10 per cent, of the boiler feed water

is taken from the outside water supply, and all difficulty

wiih scale is practically overcome.
The boiler house contains five 90 inch tubular boilers, 16

feet long, each made up of iiS four-inch tube-. These are

fed by a pair of pumps, one acting as a relay to the other.

The whole plant has been in operation only a few months,
and it has been impossible as yet for us tu make an accurate

test as to its economy. Our coal and water bills have
demonstrated the fact, however, that we are making power
at a low rate, and this with the additional fact that we are

having an entire absence of trouble are all that I can urge

as an excuse for this paper.

The feed water is introduced into our boilers through a

line of 2J2 inch piping connected to duplicate pumps
through a pipe heater. We have found two objections to

hold against the arrangement as adopted, the correcting of

which, I leel, will influence somewhat the economy of the

station.

The first of these is the fact that in covering the live steam
pipes it was not deemed necessai'y to cover those carrying

the warm water to the boilers. This leads to a difference

of some five or 10 degrees in the temperature of the water

when leaving the heater and when entering the boiler, and
is, consequently, a source of some little loss.

The second point is the ab-ence {since remedied) from the

feed-water line of a check valve beyond the pumps to re-

lieve the check valves at the boilers. This would seem to

be of small importance, if not absolutely unnecessary, but

we have found it of decided advantage in prolonging the life

of the valves and doing away with ihe rattle occasioned in

these valves by the pulsations of the pumps. An air cham-
ber over the pumps is also of prime importance in lending

elasticity to the system.

In this connection 1 wish to call your attention to the im-

portance of an injector on each of the boilers. There seems
to be a growing tendency to rely entirely on a relay of

pumps, thus allowing the operation of the station to hinge

on the efficiency of a piece of apparatus which my experi-

ence goes to show has a decided tendency to get out of

order.

Concerning the economy of using over and over again for

boiler feed the condensed bteam from the engine exhausts, a
great deal may be said. The surface condenser, the neces-

sary adjunct to this practice, is ndt a particularly rare piece

of apparatus, but I find that a surface condenser which is

called upon to perform this function is decidedly uncom-
mon in street railway practice. In numerous stations it is

used to obtain a vacuum, but in very lew is the water of

condensation utilized. The character of the water around
Syracuse made it veiy desirable that we should utilize the

condensed steam if possible, and after what promised to be
some very disastrous experience, we have at last succeeded

and are running very successluUv, as mentioned before,

with over 90 per cent, of our feed from this source.

One immediate result on starling this practice was oil in

the boilers, or a mixture of oil and dark brown sediment,

which caked over the bottom seams. We removed this

and tried again, concluding that it might be shop grease and
dirt. Again we had the same result. Examination of the

oil filter showed nothing out of order, and consuliation

with the engine builders evolved nothing new. After end-

less experimenting, resulting in a leaky boiler or two, and
the consumption of a vast amount ol chemicals, we have lo-

cated and remedied the trouble to our entire satisfaction.

The accumulation noticed seems to have been the result

of three causes:

(i) The use of too much cylinder oil.

(2) The use of the wrong kind of cylinder oil.

(3) Insufficient filtration of the oil from the feed water
before going to ihe boiler.

The first of these causes was, of course, soon remedied,

and the old-fashioned notions of our engineers were-shocked

with the order to use only three drops a minute for each

engine.

The second cause we were longer in discovering the

remedy for. Various expedients were tried for cutting up
the grease in the boilers, such as carbonate of soda, soda
ash, tri-sodium phosphate and lastly kerosene oil. None
of these expedients proved effective, however, and it was
not until we changed our cylinder oil that we solved the

problem. We purchased some oil of purely mineral stock,

which has worked so well as to lend me to conclude that it

must have been the animal fat in the other oil which was
doing the mischief. We are using this oil to-day with re-

markably good results, never more than a slight film being

apparent in the boilers at the time of the weekly cleaning,

and this readily succumbing to the action of a half pail full

I. Read before the Street Railway Association of the State of New-
York, Albany, September 17, 1895.
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of soda ash pumped in with the feed water before cooling
off-.

The third cause of trouble we have recently largely over-

come by introducing a number of partitions in our oil filter,

by means of which the water is caused to flow alternately

over the top of one and under the next, in this way allow-

ing the oil to settle, from its water emuUion, and be col-

lected in the excelsior filling.

The factor that after all has seemed to be the strongest

in the solution of our problem in economy is the choice of

luel. We have done quite a good deal of experimenting in

this Ime with various grades of coal and the results ob-
tained have been such as to lead me to very strong conclu-

sions.

The best coal, and by that I mean the cheapest fuel, we
have found to be anthracite buckwheat, costing on board
cars at our station $2.25 a gross ton. The dust anthracite

I find will sift through the bars. When mixed with an
equal amount of soft coal, it works very well, bat necessi-

tates the help of an extra man as mixer and is not so eco-

nomically fired. We use 13 tons of buckwheat a day, where
it was necessary to use 17 or iS of the mixture.

A great deal has been written and a great deal more said

about the efficiency of special devices, such as high and low
water alarms, automatic damper regulators, etc., in the

boiler house. Our experience with them has been most sat-

isfactory. We have found that the less responsibility you
place on the man who shovels in your coal the better off

you are in the end; or, in other words, that as compared
with human brains, the mechanical device is at a big pre-

mium. By making the engineer responsible for the opera-

tion of the devices and keeping them in repair, you are in-

suring yourself a great deal better boiler-house economy
than you could otherwise expect to obtain.

The vertical marine type of engine has given us thus far

very good service. The most serious objection that we can
urge to them is that they are noisy. In order that the ver-

tical cross-head guides may not be subjected to too serious

wear, we have found it necessary to lower the compression
below the point usually employed. The natural consequence
is more wear in the cross-head crank bearings and more
noise. With more compression we get hot cross-heads and
guides, and we consider that we have chosen the lesser of

the two evils.

Our engines are provided with piston valves for the high
pressure, and grid-iron slide valves for the low pressure cyl-

inders. They will govern to within 3 per cent., or about as

well as the Corliss.

I don't think the true importance of good engine govern-

ment is recognized by street railway men. One is apt to

regard a badly governing engine merely as an inconvenience

resulting in slower speed on the cars and dim lights. The
additional loss of power on the line, v z,, -in the leed wire.':,

trolley wires and rail return resulting from the decreased

voltage at the station, is often entirely lost sight of. A few

figures on this point might be interesting.

Given a station with generators compounded for a con-

stant potential of 500 volts, with a constant speed on the en-

gines, and a system of feeders allowing for an average loss

on the line of 10 per cent, with full load on the machines,

with our engines governing perfecdy 10 per cent, is lost in

transmission. If they slow down as the load comes on so

that the dynamos show only 450 volts, with the same watt

output, over 12 per cent, of the total energy will be lost in

transmission. With 400 volts on the machine over 15 per

cent, will be lost Therefore, when we coufile with these

facts the consideration of loss of light and decreased ef^-

ciency of motors at the lower voltage, it is plain that too

much importance cannot be given to the government of

prime movers.
In cnclusion, I cannot refrain from adding one more

voice to the cry against cheap labor in the power house.

What help of that kind we do employ, and we are not ex-

travagant, 1 assure you, is used in a subordinate capacity.

Our present engineer in charge was employed by me altera

very clear demonstration that a cheap man was not capable

of handling the plant. A condensing station, with the vol-

ume of detail which must be always present in its construc-

tion, requires brains for its operation; and the man with

brains commands good wages. The pressure that is brought
to bear on the management for reduction of wages in the

power house is often severe, as 1 can testify, but the mo-
ment the concession is made the trouble begins, and a shut-

ting down for repairs on your road becomes a common
occurrence.

CORRESPONDENCE.
New York Notes.

New York, October 10.—Whether the present board

of rapid transit commissioners make any appreciable prog-

ress in giving the city a system of rapid transit, it is true

that it has accomplished at least one excellent piece of

work, the importance of which is not realized at first glance.

Mr. Parsons' report, to which reference was made last

week, shows that the corporations whose property rights

under the ground would have been interfered with had the

city gone straight ahead and done the work of removing the

wires and pipes without consultation, now that they have

been treated in a conciliatory spirit, have gone very far out

of their ways to aid the engineers by furnishing plans and

estimates of cost and most of the details of construction,

which are made additionally valuable because of the expe-

riences of the corporations themselves. It is for this reason

that both the city and these corporations are to be congrat-

ulated. The proposed underground railway is a sort of im-

provement which will benefit all classes of persons, private

citizens as well as business men, and the public is coming to

look upon the enterprise in this light.

We have been led to believe by the Sun that the people
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of New York would never be satisfied with the underground
system proposed by the Rapid Transit Commission and that

the elevated roads were constantly growing in public favor.

The facts do not bear out the statement, for according to of-

ficial reports the patronage of the "L"' roads fell off more
than S per cent, during the last year, while surface roads

increased their traffic more than 17 per cent. During the

year ended June 30, 1S95, the elevated railways carried

15>i.i6»547 f<iwer passengers than during the preceding year,

the Metropolitan Traction company increased its trafiic by

17,143,993, and the Third avenue railway made an increase

of 9,600,000. The two surface railway companies combined

carried 178,986,890, while the Manhattan elevated lines car-

ried 187,614,987, a difference of only 8,628,095. The ac-

commodations on the surface lines are far superior to the

provisions made on the elevated lines. The lesson of these

returns seems to be that the people will discriminate in fa-

vor of the company providing the best accommodations

and the best service. If an underground system is properly

constructed and equipped for first-class service in every re-

spect the people will patronize it.

When the delegates to the Christian Endeavor meeting

got through their meeting on Tuesday they enjoyed an ex-

cursion over the electric lines of Brooklyn and vicinity.

When the decorated trolley cars appeared there was a wild

but good natured scramble until every bench was packed

to its utmost limit. The route was in Flatbush avenue,

past Prospect Park, to Flatbush, thence by Nostrand ave-

nue to Williamsburgh, and back to the starting point. All

along the route the excursionists attracted plenty of atten-

tion, and after they got to singing, which they did for ex-

ercise to get warmed up, for it was decidedly cold, they

were followed along the streets by the gaze of listening

crowds.

An accident in the plant of the Hudson Electric Light

company, Fiiteenth and Bloomfield streets, Hoboken,

which attracted considerable attention, consisted in the

bursting of the flywheel of a 500 horsepower Corliss engine.

The building was practically wrecked, the damage amount-

ing to about $25,000. The night engineer, Carl Anderson,

of 1,127 Park avenue, Hoboken, was instantly killed, and

three other employes were injured. These were William

Cogswell, electrician, of 1,040 Willow avenue, Hoboken,

abrasion on the left arm; Henry Layman, oiler, of 710 Park

avenue, Hoboken, sprained ankle; Martin Klein, of iii

Clinton street, Hoboken, injured internally, but not se-

riously. When the flykvheel burst and the engine was

wrecked, the large steampipe connected with the boilers was

disconnected, and the place was seon filled with escaping

steam. All the machinery was rendered useless, the entire

city of Hoboken was in darkness and all the cars on the

several lines were brought to a standstill.

The pieces of the broken flywheel crashed through the

dynamo-room, wrecking the machinery there. One of the

pieces tore through the front of ihe building and landed in

the middle of Fourteenth street, a block away. It weighed

fully two tons and a half, and had it not struck an iron

girder on its way through the dynamo-room it would prob-

ably have struck and wrecked several flats in Fourteenth

street. Other pieces went through the ofiice, making a

large gap in the wall. Three pieces went through the roof,

and the wall connecting the engine-room with the boiler-

room was wrecked in two places. The engine-room floor

was torn up, steel and wooden girders being twisted and

broken like pipestems. AUday several hundred men worked

clearing away the wreckage, and a number of skilled electri-

cians were repairing the damage done to the plant. Power

was turned on shortly before 6 o'clock in the evening.

The plant in which the accident occurred is a two-story

brick building. It contains all the engines and dynamos

which supply the power for all the electric cars running from

Hoboken to North Hudson county, and the electric light

for that city. It was built and equipped several years ago

at a cost of $500,000. The night force consisted of eight

men. All were on duty in the engine and dynamo rooms

when the accident occurred. The flywheel which burst was

attached to an engine which stood in the northwest corner of

the building. It was iS feet in diameter, weighed 50,000

pounds, and was turning at the rate of 225 revolutions a

minute when the break occurred. The spokes broke in all

directions and were projected through the roof and sides of

the building with tremendous force. Anderson, who was

standing on a platform above the flywheel, was struck by a

piece of ihe broken machinery, and was thrown high in the

air. When his body was found it was resting across an iron

girder at the top of the building, seventy feet from the en-

gine floor. ^V. F. C).

A resolution will soon be introduced in the St. Paul as-

sembly providing for an inquiry as to the cost of eslabhshing

and operating an electric light plant by the city to light the

down-town district, and ultimately for hghting all the city

now lighted by gas.
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PEFiSONAL,
G. W. Andrews, general manager of the Dudley Electric

Mannfacturing company, Si New street, New York, is in

Chicago exploiting the company's individual telephone

signal for party lines.

H. D. Stanley formerly connected with the Bridgeport

Brass i; Copper company and the Okonite company, but

nowsuperintendentof the National India Rubber company,

Bristol, R. I., has been a visitor at the Metropolitan Elec-

tric company's office during the last two weeks.

ELECTRIC LIGHTING.
An American firm of the City of Mexico has secured the

contract for lighting the National Palace by electricity.

The government until recently opposed putting in elec-

tricity, fearing danger from fire.

ELECTRIC RAILWAYS.
The committee on streets and alleys, west, has recom-

mended an ordinance to the Chicago City Council allowing

the West Chicago Street Railroad company to construct a

line on Western avenue, between Milwaukee and Belmont
avenues. The joint committee on streets and alleys, west and

north, recommended the passage of the Chicago Electric

Transit company ordinance providing for an electric line on

Irving Park boulevard and Graceland avenue from Milwau-

kee to Ashland avenue.

The abstract of the record in the case of the Chicago

General Railway company against the John Spry Lumber
company for the use of the street car tracks of the former

in hauling 4,000 loads wood, coal, lumber, etc., upon the

same was filed in the Appellate Court last week. The case

is carried into the higher courts to test the right to obstruct

and damage the trackage of a company operating under the

city ordinances. The assignment of errors states that the

Superior Court erred in sustaining and overruling demurrers

in dismissing the declaration and in rendering judgment for

costs.

TRADE NEWS.
The Missouri Telephone Manufacturing company of St.

Louis has been granted a patent upon its special switch.

Portable bat;eries of chloride accumulators were used in

reporting the yacht races from Atlantic Highlands by the

Western Union Telegraph company, operating the Etiison

phonoplex, and from the Highlands of Navesink by the

Postal Telegraph-Cable company, operating quadruples

locals.

Colonel John T, Underhill of 136 Liberty street. New
York, has taken the agency for the Corliss Engine company
of Providence, K. L He will not be limitedas to territory,

thus giving an opportunity to his many western friends to

again meet him in the electrical trade. The Corliss En-
gine company will extend the design of this engine to meet
the wants of ihe various lines of business. This concern is

again to be prominently identified wiih the elecirical business.

The Sunbeam Incandescent Lamp company, Chicago,

has made a new departure in furnishing at a small addi-

tional cost ornamental incandescent lamps. This company
has recently perfected a process for engraving on its lamps
and can furnish lamps engraved with any special design de-

sired, such as photograpsh, cuts of buildings or flowers. It

is already commencing to fill orders, and the demand for

ornamental incandescent lamps promises to be a large one.

The Whittingham Electric Car Heating company of Bal-

timore claims for its type of heater marked efficiency, econ-
omy, durability and safety. The heater is composed of

wrought -iron pipes running the full length of the car on
either side, fitted in suitable castings and attached to the

riser of the seat. Each pipe contains a coil of Krupp wire,

enclosed within a heat-conducting, insulating tube; the tube
and wire are then placed inside the wrought-iron pipe, and
both pipe and tube are thoroughly packed by machinery
with chemically pure silicia. This construction surrounds
the wire with the best possible heat-conducting medium, at

the same time perfectly insulating it from the wrought-iron
radiatingjacket.

The K2 controller of the General Electric company is a
modification of the familiar and successful K controller to

adapt it to the higher speed motors which are now required

for street railway service. The modifications consist chiefly

in the introduction of'an additional resistance point to secure

a smoother acceleration both in the series and in the multi-

ple positions. A cast cylinder has been adopted for the

controlling mechanism in place of the original cylinder used
with the K, as the newer form presents certain advantages
in wearing qualities. The K2 case is very slightly larger

than the K, but most of the working parts of the two con-

trollers are identical. Several thousand of the K2 con-
trollers are now in use and their success is but a continuation

of the good results reached with the thousands of K's that

preceded them.

The Metropolitan Electric company, Chicago, has just

added another specialty to its already fine assortment. It

has accepted the general western agency for the J, Grant
High & Company's, Philadelphia, switches, switchboards
and electrical specialties, and engineers and others will

save time and confusion by consulting the Metropolitan
company. This company can fill ordeis promptly from a
large and complete stock which is always kept well filled.

Among the large orders which the Metropolitan company
is daily receiving, the demand for *'P. & B." insulating

compound and "N. I. R." wires and cables is way in the

lead. "P. & B." products are so well known to the elec-

trical trade that it is almost unnecessary to mention their

excellent qualities. Wherever thej' have been used the
greatest satisfaction has been given. "N. I. R." wires

have found a ready market since the Metropolitan company
became its western agent. The National India Rubber
company announces that arrangements have been made by
which a much larger stock will be placed in its Chicago
warehouse, which will enable the Metropolitan company to

fill its orders with even greater rapidity than heretofore.

BUSINESS.
The Pumpelly-Sorley Storage Battery company has

closed a contract for So cells of battery to operate the

Kowell-Potter safety stop signal system on the Metropoli-
tan elevated railroad of Chicago.

The Metropolitan Electric company, Chicago, desires to

call the attention of the street railway delegates to its new
street railway catalogue and discount sheet, which it will

pay every interested businessman to secure.

F. E. Homer & Co., commutator manufacturers of Cleve-

land,report the receipt of many large ordersfor commutators.
This would indicate that managers of railways are prepar-

ing for the winter, a precaution which all railway companies
should take. This firm makes a specialty of repairing old

commutators, and refilling the shells, and in this line they

are well up in the art. F. E. Homer, the senior member
of ihe firm, was the first man to build a street railway com-
mutator in thecity of Cleveland, and as that city was among
the first to adopt electricity as a motive power, Mr. Homer's
experience can be dated back for at least eight years, show-
ing that he is by no means a novice in the business.

The Heine Safety Boiler company of St. Louis, Mo., en-

joys a most extensive brewery trade, as well as a large busi-

ness among the electrical stations of the West. The com-
pany has recently received a somewhat remarkable recom-
mendation from the J. Walker Brewing company of Cin-

cinnati, and mention of the fact will be of interest to buyers

of boilers in the electrical trade. The company mentioned
paid the Heine Boiler company a bonus for its having ex-

ceeded the amount of evaporation guaranteed in its contract

with the Brewing company. The Heine Boiler company
guaranteed to evaporate 10/4 pounds of water per pound
of Pittsburg coal, but the result of the test showed that an
evaporation as high as 103^' had been obtained, which is

about 13 per cent above what is considered a good record
for water tube boilers, and to express it in the language
of the Heine Boiler company, "leaves tubulars out of

sight."

The General Electric company will make, as usual, an ex-

cellent exhibit of street railway apparatus at the Montreal
convention. The headquarters will be at the St. Lawrence
Hall and the exhibit wilt also be made at these headquarters.

It will consist of the iollowing apparatus: Two General
Electric Soo motors mounted on a Peckham truck to be
operated in connection with electric brakes by a B A con-

troller. Behind this will be placed a panel switchboard, con-
sisting of one 3,000 and one i ,000 form K generator panels.

One station panelfitted with 5,000 ampere form G; one watt
meter for measuring total station output; a 5,000 ampere
illuminated dial ammeter; one from A and one from B feeder

panels; two section switches, one 4,000 ampere receptacle

and one 6,000 ampere receptacle with fuses. The compai-y
will also exhibit its motors, consisting of the General
Electric Soo, the General Electric 1,200 and the General
Electric 2,000, in connection with the controllers for

operating each. In addition a circuit of arc lamps and
a general assortment of overhead and other railway sup-

plies will be shown. The exhibit will be illuminated by
electric signs and several interesting pictures will .be
used. The members present will be as follows: New
York offices, W. J. Clark, R. H. Beach, A. K. Baylor,
T. Beran, J. McGhie; Schenectady, N. Y.: J.

R.Lovejoy,
W. B. Potter, H C. Wirt; Boston office: F. W. Kim-
ball, P. L. Saltonstall, C. C. Pierce, P. Hodges; Philadel-

phia, Pa.: H. J. Crowley; Chicago. III.: T. P. Bailey,

F. N. Boyer; Cincinnati: F. H. Striehy; Atlanta:

S. W. I'rawick; Baltimore: F. C. Todd; Harrison: A. L).

Page; Buffalo: T. H. Fearey.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.

547,441. Electric Bicycle. Hosea W. Libbey, Boston,

Mass. Application filtd October 9, 1S94.

As shown, an electric ballery and an eld trie motor are
secured to the frame betwe< n the wheels, the motor being
under the battery and gears: cranks and connecting rods
transmit motion to cranks on the a.\Ie of the driving wheel.

547,460. Telephone System. Frederic D. Shepard, Mil-

waukee, Wis. Application filed February 18, 1S95.

1 his system comprises the combination with a single battery
of a plurality of stations, ea h station comprising a transmit-
ting and receiving telephone and a station switch, all elec-

cally connected, each station switch being provided with two
contact plates, and a series of binding screws corresponding in

number to the number of stations, and a movable double switch
arm, the contact points of which are insulated from each other,

one point being normally in contact with one of the plates, and
the other pouit normally in contact with one of the btndmg
screws, with wires runnmg from eai h contact plate of each sta-

tion switch to the opposite poles ot the battery, and with a wire
running trom the binding screw of each Station switch on which
its swich arm normally rests to a binding screw on every other
station switch in the system.

547,536. Electric Car Lighting Apparatus. William Bid-
die, Brooklyn, N. Y. Application hied December 24,

1S94.

NO. 547-441-

In addition to the dynamo there is a secondary battery. The
lamp circuit contains incandescent lamps in mullipie arc, and
a magnet, the helix of which is in multiple arc in the lamp cir-
cuit. A lever is acted upon by the magnet, and connections
are made with the cells of the secondary battery for throwing
out of the lamp circuit more or less of the cells of the secondary
battery, according to the strength of th^ current therefrom.

Issued October S, jSgs-

S47>537- Electric Car Lighting. William Biddle and
Harry E. Pey, Brooklyn, N. Y. Application filed

January 9, 1895.

A dynamo having two armatures and two Fets of held mag-
nets is employed, the helices of one set of field magnets being
in circuit with a secondary battery, and the helices of the sec-

ond set of field magnets being in n circuit from the brushes of

the first arn'ature: the brushes of the second armature are in

the main circuit to the secondary battery.

NO. 547>659.

547,568. Electric Key Action for Pipe Organs. Edwin
S. Votey, William B. Fleming and William D. Wood,
Detroit, Mich. Application filed January 21, 1895.

Oscillatory connection plates are pivotally supported at their
ends in the oraan case, and are provided with electrical con-
ductors, movable key-actuated coupler bars are arranged to

tnaketontact with tJie conductors upon the plates; stops are
connected with the plates to bring them into operative position,
and a spring to hold the plates normally out of operative posi-
tion is provided.

547,613. Telephone Switch. Willard M. Miner, Plain-

field, N. J. Application filed June 4, 1895.

This switch lever has two positions, a lock for the same when
in one position, being operated by the weight of the receiver
when in its normal position, the lever when in its other
position barring the receiver from its normal position.

547.659. Electric Arc Lamp, tiarold E. Bradley, Paw-
lucket, R. L Application filed July i, 1895.

The cut shows an arc lamp containing an electro-magnet,
havini; a secoudarj' adjustable armature, non-magnetic screws
for adjusting the same, pins for holding the screws in the arma-
tures, and pole pieces tapped to receive the screws.

547.660. Insulator Pin and Insulator. Charles F. Car-
roll, Manistee, Mich. Application filed June 6, 1S95.

The pin is constructed long enough to pass through the
cross-arm of a telegraph or telephone pole, and carries an in-

sulator on the lower end, which also acts as a fastener.

547,714. Time Controlled Electric Heater. Levitt E.
Custer, Dayton, O. Application filed December 22,

1894.

The fi St claim is for the combination with an electro-recep-
tive device or muffle, a rheostat, and mechanism actuated by
(.lock work for throwing the various resistances of the rheostat
successively into the circuit.

547,753. Cut-out for Arc Lamps. Daniel Higham, Bos-
ton, Mass. Application filed June 27, 1S95.

Suitable feeding mechanism having shunt windings is pro-
vided, in combination with a carbon rod having a groove, a

lever having apawl to engage with the groove when the carbon
rod is fed down and open the circuit of the shunt windings, and
a second pawl to engage with the groove when the rod is

pushed up by hand to close the circuit of the shunt windings.

NO. 547,460.

547,755. Automatic Telephone System. George K.
Hutchins, Baltimore, Md. AppHcaiion filed May 6,

1893.

The essential features of the arrangement comprise a primary
switch, a pilot switch and a station, a single metallic circuit

connecting the three, both wires passing through the pilot

switch, whereby the movements of the primary switch are cod-
ttoUed from the station through the pilot switch.
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Death of Franklin L. Pope.
Franklin Leonard Pope, patent solicitor, expert and elec-

trical engineer, was instantly killed by electricity on Sun-

day, October 13th, in the cellar of Wainwright Hall, in the

pretty village of Great Barrington, Massachusetts. In ac-

cordance with plans prepared several years ago, Mr. Pope

had finally decided to make this his permanent home, and

there he had gathered those volumes and records which are

the jewels of the author and historian. Every possible mod-

ern convenience had been considered in connection with the

equipment of this model home. Not satisfied, however, with

the simple role of a customer of the local electric lighting

company, the owner, having been appomted consulting engi-

neer, had planned certain improvements involving an event-

ual reconstruction of the whole system. This work had

already been completed so far as concerned the

change from steam to water power, and the new

line, about five miles in length, was connected to

the old wires in the village and put into opera-

tion last spring. It was the intention to gradually

replace the old distributing lines as rapidly as the

resources of the company would permit. An alter-

nating equipment was selected, and a voltage of

2,100 transformed down to 50 was adopted. In

order to facilitate his observations of the working

of the plant, Mr. Pope had permitted the installa-

tion of a transformer in the cellar of Wainwright

Hall, to which the primary circuit was originally led

through an underground loop. This had failed twice

during thunder storms, and on the las^ occasion, in

the absence of the owner, but with his permission,

the wires were brought in overhead, as shown in

Fig. I, which is a view of the north gable of the

house. Passing under the cellar window the loop

entered, as shown in Fig. 2, which is an interior

view of that portion ot the compartment in which

Mr. Pope met his death, at about half-past five

o'clock. The window was obscured, as shown in

the picture, by a sheet of paper, in order to obtain

better results with a (lash-light negative. The

converters and meter are shown as they were at the

time, but unfortunately the wires had been cut be-

fore the arrival of those who undertook an investi-

gation.

Mr. Pope's son, Leonard, was sitting in the

south parlor a little past five o'clock on Sunday

evening. He is a very intelhgent youth of 15, and

a close observer. He was reading a book, and as

darkness approached he turned on a lamp. A
spark jumped from the socket to his knuckle, giving

a tingling shock up to the elbow. His father told

him not to touch it again, but before the words

were spoken he had turned it off. His father then

turned on another lamp, carefully touching the

rubber key only. He felt no shock, but the lamp

was dim. Mr. Pope went out of the room, and

the next that was known of him was the heavy fall

and the crash of glass caused by the breaking of a lamp
chimney. This unusual sound was heard by Aima, the

oldest daughter, a bright and thoughtful girl of 19, She

thought her brother had fallen, and as soon as she could

light a lamp started down stairs, where she saw her

father's head on the floor as she approached, and heard

the gurgling sound caused by the relaxation of the muscles

in cases of this kind. She called to her mother to bring

water, and upon her arrival started on a run for Dr.

Large, whose office is only about 300 yards away. The
doctor responded at once to the call, and promptly un-

dertook the work of resuscitation by artificial respiration,

assisted by others then on the spot, and by Drs. Camp
and Benjamin, who arrived a few minutes later. There

was no hope, however, and the physicians were re-

luctantly forced to admit that death was instantaneous.

There was at one time an impression that a severe bruise

on the back of the head might have caused death. In

order to remove all doubt, an autopsy was performed on

Wednesday by Drs. Large, Small and Lane, which showed

that the deceased had been in perfect health, and that the

result of the fall in itself would not have been fatal.

HOW THE ACCIDENT PROBABLY OCCURRED.

Ralph W. Pope, secretary of the American Institute of

Electrical Engineers and oldest surviving brother of Franklin

Leonard Pope, returned to New York on Friday.

Mr, Pope, like his brother, has had a long and varied elec-

trical e.xperience, and, from the time o"" his arrival at Great

Barrington on Monday up to his departure on Thursday,

made a daily study of every condition existing at the spot

where his brother died. He also carefully questioned every

person who had any knowledge of the facts, as no official

examination was made beyond the autopsy on Wednesday.

Mr. Pope places great confidence in the careful examina-

tion of the converters, wires, etc., personally conducted by

Edward Weston, William Stanley and George A. Hamil-

ton, than whom, he says, no higher authority could be de-

^>^CloJ^i^^^^^-

sired. These gentlemen have a report in preparation which

will soon be published.

Mr. Pope's story of the occurrence shows that his brother

was apparently the victim of an accident, solely due to the

fact that in order to test the lines and observe the working

of the plant he had permitted the location in his cellar of a

converter, which necessitated the leading in of the primary

wires of the system, carrying a normal voltage of 2,100.

These wires were brought in at the north cellar window at

a point about two feet from the transformer. There was a

twisted joint in each wire about midway between the en-

trance of the primaries and the converter to which they

were connected. One of the ioints stuck up, and although

both were supposed to be covered with so-called insulating

tape, it is quite possible that one of the points of these

joints was bare, owing to the difficulty of covering such a

joint unless extreme care is used. The tape from these

joints had been removed after the accident and the wire

adjacent to the ioints themselves broken on one side and

cut with pliers on the other. The joints. Fig. 3, were taken

out and were found on the floor behind the cold air box on

Thursday. One of the facts which an early examination

did not account for was that the main scar on the right

hand gave endence of a mechanical injury, being a deep

ragged scratch, as well as a scar from the electrical burn.

(See Fig. 4.) The point of either of these joints was well

calculated to produce such an injury. Two other minor

burns, one on the knuckle and one on the back tip of the

forefinger, might have been made either before or after the

more serious injury.

As he approached the transformer with the lighted lamp

in his left hand to look at the wires, it is possible that he first

encountered a strong draft from the open cellar window,

the sash ofwhich was suspended by hinges, but according

to the statement of ?»Ir. Bell, who was familiar with the

cellar, had been unfastened for some time and would there-

fore swing more or less with the wind. It was necessary

in order to secure it, to push the window back and

at the same time turn the button on the end of the

sash with his right hand. Having thus closed the

window, the withdrawal of the hand apparently

brought it into contact with one of the twisted

joints already described, by which his body was

placed in the primary circuit, the current enter-

ing his hand, passing through his body and enter-

ing the concrete floor through the soles of his

shoes. It is quite likely that the flame of the

kerosene lamp may have been blown out before

Mr. Pope had closed the window, in which case

the liability to an accident of this kind was in-

creased, or some other (rivial incident may have

diverted his attention for a moment. It was a

rainy day and he had walked to and from chui-ch,

a distance of about half a mile, and had also

strolled about his yard, so that his shoes were

doubtless damp. The wet branches of trees

swayed by the wind had also caused grounds' on

the main line through the village, the consequent

flashing having been quite generally noticed {hat

evening. Had he stood closely enough to the

window to close and fasten it, he must have stood

on a portion of the concrete floor dampened by

\ the dripping of water from the wires, which had

no *'water-drip" outside.

Mr. Weston is of the opinion that the position

of the hand after closing the window was at such

an angle with the wire that the existing burn

could not have been made by the point, although

no other theory as to the raggedness of the injury

has been advanced. It is evident that no attempt

was made to handle the wires in any manner, all

the burns being on the back of the hand.

FUNERAL OF MR. POPE. *

The funeral of Mr. Pope was held at the house

Wednesday afternoon, October i6th, and was

largely attended. The Episcopal service was read

by Rev. Dr. HartleVj and a quartette from the choir

of St. James church chanted the responses. The

commitment service at the grave was also read by

Dr. Hartley. The bearers were Edward Manville, Parley A-

Russell, Ward Lewis, Merritt I. Wheeler, C. H. Bell and J.

P. Pomeroy. The honorary bearers were all electricians and

warm personal friends of the deceased. They were Ed-

ward Weston, Newark, N. J.; Wm. Stanley, Pittsfieid;

Stephen D, Field; Stockbridge; James Hamblet. Brooklyn;

George A. Hamilton, F. W, Jones, New York. Mr. Pope's

brothers, Henry and Ralph Pope, and their families, M. F.

Dickinson, Jr. , and wife, Boston; Lieut. Walter Dickin-

son, U. S. A., Amherst; Asa W. Dickinson, Jersey City;

Mrs. Lindsay, relatives of Mrs. Pope, were present at the

funeral. Among those from out of town were President

Whittlesey, of the Stanley Electric company; Mr. Gamwell

of Pittsfieid. Charies A. Terry, Nelson W. Perr>', Robert

H. Reid, Joseph Wetzler, Murray Carrington, Neiv York ;

William Maver, Jr., JerseyCity Heights.

BIOGRAPHICAL SKETCH.

Franklin Leonard Pope was identified with the elec-

trical interests of this country since the early days of teleg-

raphy, and he was acquainted with the history of the

development of all branches. He has been termed the
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historian of the electrical work of this country. The ex-

cellent portrait of the deceased which accompanies this ar-

ticle will recall his kindly expression to his numerous

friends.

Franklin Leonard Pope was born in Great Barrington,

December 2, 1S40, in the house at the foot of Mt. Petra,

now occupied by James Seymour. A few years after his

birth his parents moved to the house in which he died. He

was educated in the public schools of the town, and spent

one term at the academy in Amherst. In 184S a telegraph

line was built from Bridgeport to Bennington, Vt., which

passed through Great Harrington. Even at this early day

young Pope evinced interest in its working sand in 1857,

when a branch of the American Telegraph line was ex-

tended to Great Barrington, he was appointed operator.

He was taught to operate the Hughes printing telegraph

machine. About that time, in connection with l:\vo other

school friends, he published a small amateur paper called

the Berkshire Rambler. He remained in charge of the

telegraph office for two years, when he was appointed cir-

cuit manager of the telegraph line along the Boston &
Albany railroad, with headquarters at Springfield. Shortly

afterward 'he went to New York, where he was employed

as an artist on the Scientific American. During the war

the demand for operators brought Mr. Pope back into the

telegraph field. While stationed at Providence, during his

for that country the project of constructing a telegraph

line from San Francisco to St. Petersburg, by way of

Behring's Strait, was rendered useless by the successful

laying of the Atlantic cable, and the enterprise was aban-

doned. On his return to New York Mr. Pope was re-

tained as an e.^pert and engineer in many electrical enter-

prises. It has been claimed that Edison's first business

venture in the electrical world was in partnership with Mr.

Pope, under the title of Pope & Edison, and that together

they invented in 1870 the "ticker," Other inventions

brought him prominently forward in the electrical field.

He invented in 1872 the rail circuit for automatically con-

trolling the electric block system now in general use on

railways. He also patented many other improvements re-

lating to railway and telegraphic service.

In 1886 he was elected president of the American Insti-

tute of Electrical Engineers, succeeding Dr. Norviii

Green, and was for many years editor of the Electrical En-

gineer, He wrote "Modern Practice of the Electrical

Telegraph" (1871) and "Life and Work of Joseph Henry"

(1879). He was one of the first patent solicitors making

electrical inventions a specialty, and for several years held

the position of patent attorney for the Western Union

Telegraph company. Of late years he has had much to

do with the Westinghouse litigation, and his work on the

de'velopment of the incandescent lamp is considered the

vl^'iTfMO-ei.XL^IftMlVKM

FIG. I. DEATH OF FRANKLIN LEONARD POPE.— NORTH
leisure moments, he made a map of the telegraph service

between New York and Boston. This map was seen by the

engineer in-chief of the American Telegraph company,

General Marshall Lefferts, and he transferred Mr. Pope to

New York and subsequently employed him to make a com-

plete series of maps of the company's system, which em-

braced all the lines of the seaboard states from Maine to

Virginia. This work occupied his attention for nearly two

years, and during that time he personally inspected the

whole system. While engaged in this work the New York

draft riots broke out and he was sent to repair the line be-

tween New York and Boston. He disguised himself as a

farm laborer, and with a portable telegraph instrument and

tools for repairing the wires concealed in a sack of oats he

left New Rochelle at night and repaired a single wire from

that place to the Harlem river before daylight, a distance

of i6piiles, and succeeded in restoring communication.

In 1864 Mr. Pope was appointed assistant engineer of

the J^usso-American Telegraph company. After arrivino-

in San Francisco it was found that a portion of the pro-

posed route had never been explored. Two parries were

formed and Mr. Pope was given command of one. In this

expedition he was accompanied by his brother Ralph and

Stephen D. Field of Stockbridge. In the company of

George Blenkinsop of Victoria, B. C., they made the first

exploration of the extensive region between the British

Columbia border and Alaska, about the Skeena, Stickeen

and Yukon rivers. After suffering the privations incidental

to an Arctic winter, they finally reached the mouth of the

Stickeen river, and found a trading vessel, which took them
back to Victoria. They were absent one year. He was
next ordered to Kamschatka, but before he could embark

VIEW OF RESIDENCE SHOWING- WIRES ENTERING HOUSE.

most comprehensive history of the experiments in that line

that has yet been published. The courts did not sustain

Mr. Pope's view of the invention of the incandescent

lamp, but the most earnest advocate of Mr. Edison'sclaims

must admit that Mr. Pope made a strong case against him.

It was as a writer on electrical topics that Mr. Pope was

best known. His pleasing style and the earnestness which

he displayed carried conviction with his arguments. At the

last general meeting of the American Institute of Elec-

trical Engineers he presented a paper on the Great Barring-

ton electric lighting plant, and at that time comment was

made in this journal on the excellent character of the article.

Mr: Pope was married to Miss Amelia Dickinson at

Amherst, 1S73. She is a sister of M. F. Dickinson, Jr.. a

prominent lawyer in Boston, Asa W. Dickinson of Jersey

City, formerly a noted lawyer and politician, and Lieut.

Walter Dickinson of the United States army, who is mili-

tary instructor at the Agricultural College in Amherst. Be-

sides a widow, deceased is survived by two daughters and a

son. His brother, Ralph W. Pope, is secretary of the

American Institute of Electrical Engineers. Another

brother, Henry W. Pope, is connected with the American

Telephone & Telegraph company of New York.

BROOKLYN ELECTRICAL SOCIETY PAYS A TRIBUTE TO THE
LATE INVENTOR.

On October 15th the Brooklyn Electrical society met

in the Edison assembly room at Brooklyn and adopted

resolutions expressing the grief of the members upon the

death of Franklin Leonard Pope, and extending to the

family of the deceased assurances of the sympathy of the

friends and associate s of the late expert. I A"graceful tribute

to his ability and character was also^paid by the members.

THE CONVENTION

Of the American Street Railway Asso-
ciation at Montreal, October !5,

1895.

The fourteenth annual meeting of the American Street

Railway association was held in the Windsor Concert

Hall, Montreal, Quebec, October 15-1S, 1895. President

Hurt of Atlanta, Ga. , called the meeting to order at 11:30

A. M. and introduced Mayor J. A. Villeneuve of Montreal,

who welcomed the delegates in an appropriate address, in

the course of which he said:

Your association, considered in its object and in the re-

sult of its labors, is undoubtedly one of the most important
of the American continent, and so rapid has been the de-

velopment of the electrical industry that few have been able

to keep trace of its achievements. Its improvement has

been a wealth producer; it has cost individuals and commu-
nities large sums of money, but this in every case has pro-

duced more than the cost, and it has been cheaper to have
these improvements than to do without them. This fact

cannot be questioned, and the isolated cases of failure in

particular experiments, or poorly calculated investments,

are but the sacrifices by which the general good has been ad-

vanced. I think I may venture the statement that the elec-

trical industry has produced more changes in the American
service and convenience of civilized life than has ever been
caused by the use of any other method or force subject to
the service of man.
There is probably no application of electric power which

has attracted closer attention from those whose interest is

affected by it than its use for operating street railways, and
in no other branch of service has electric power achieved a

more brilliant success. I therefore beg to congratulate
you, gentlemen, because you are members of an association

whose object is to develop, confirm and extend such an im-
portant industry, and I pray you to consider yourselves at

home in our city—the metropolis of Canada.

President Hurt, in response to the address of welcome,

thanked the mayor on behalf of the members of the associa-

tion, and added:

Such generous words of greeting are to be taken as suffi-

cient license to see and enjoy all that is to be seen in your
beautiful city. This association represents one of the great
industries of the country. Its members are called upon
daily to meet grave and perplexing questions, and probably
in that direction it taxes its managers more than any other
line of work. Some of these problems will be discussed in

our meeting, and we invite you to be present during the de-
liberations ot this body.

Colonel A. A. Stevenson of Montreal was introduced by

the president and supplemented the mayor's address. His

address was a happy effort and was well received. He said:

AVe are in the habit of looking upon electric railways as
being organized more for their own benefit than the bene-
fit of the public, but that is a fallacy, you know, like

many others that obtam credence for a while, but bye
and bye ihe people will learn better. You have fallen

into good hands, but even if the citizens do not do
their full duly, you will be well cared for by the Montreal
Street Railway company, whose officers will no doubt treat

you as well as they are treating the citizens at present, and
if you are as well pleased with their efforts as the citizens

are, I think you wilt have no ground for regrettmg that

you came to this good city.

This organization was severely handled at a meeting I

attended last week at Augusta, Ga.—the International

Association of Fire Engineers. It seems that you are a
dangerous sort of people after all. In one of the papers
read we were told that we would not have any water sup-

ply, because electrolysis is to eat away all the pipes, both
gas and water pipes, and we will have neither light nor
water. That will be a sad state of affairs, I am sure you
will admit; but whether it is true or not I do not know.
I am sure that if there is any way by which such interfer-

ence with the gas and water pipes can be averted you will

be glad to employ any means necessary.

If there is anything we have not done that you would
wish us to do— I mean as citizens— I was introduced as an
alderman, which is perhaps not the very best kind of a

recommendation—but if there is anything that we, the
good aldermen, can do for you, we will be very glad to do it.

Mr. Lusher, Mr. Cunningham and the rest of the Montreal
gentlemen connected with your organization have not been
backward in making their wishes known. To save your
modesty, I am sure they will be glad to make such applica-

tions as may be necessary, and the application, whatever it

may be, is certain not to be unreasonable, because thestreet

railway company's applications heretofore have not been
very unreasonable—from their point of view; but whatever
they desire to be done for the comfort, convenience and
pleasure of the gentlemen assembled at this convention, we
will all be very glad to do. I hope you will enjoy your-
selves here aod^o back to your homes \vith pleasant recol-

lections of your visit.

The next order of business, when the association^reas-

sembled after the noon recess, was the presentation of the

annual address of the president, from which the following

excerpts are made:

You are for the first time assembled in convention beyond
the confines of the states, and by this meeting on Canadian
soil the lesson is taught that the association is endeavoring

to extend and receive the benefits of fraternal intercourse

and broad educational work.
There are in operation to-day in the United States about

179,300 miles of steam roads, and about 13,500 miles of

street railways. The passenger receipts on the steam roads
the past year were $276,031,000. The gross receipts of



October 26, 1895 WESTERN ELECTRICIAN. 199

street raflways in the UoitedStates were between $125,000,-

000 and $140,000,000. The street railway mileage is about

7'< per cent, of the steam railway mileage, and passenger

receipts of street railways about 45 per cent, of the passen-

ger receipts of steam roads. Thetotal capitalizition,bond?

and stocks of steam roads in the United States is about

$11,000,000,000, and of the street railways about $1,300,-

000,000. The latter is about 11 percent, of the former,

while the profits of the steam roads were $322,000,000, and

on the street railways about $43,000,000, the latter being

about 13^2 per cent, of the former. From these figures an
idea may be gathered of the magnitude of the business.

There are many questions which call for more extended

and complete work. There are new branches of business to he
cultivated by the companies, such as the handling of freight

and mail, the delivery of small parcels from retail stores

through a system of express, the handling of building ma-
terial to suburban localities, the handling of milk on special

cars for the purpose, and the operation of funeral cars Irom
- ^yvpaiiwmof the system into cemeteries where special

facilities are provided.

The companies will need to lend a mutual aid to each

of promoting harmony and mutual protection. While it is

true that street railways do not now come into competition
with each other, except to a limited extent, yet it is a ques-
tion if their interests do not demand an organization with
sufficient strength and facilities to keep a constant watch
over the business throughout the countrj-. It is believed
that the time has come when a larger revenue must be raised,

either upon the assessment plan or by increasing the mem-
bership dues.

The great and important question before you here is the
one to enlarge the scope of the association. The executive
committee has held three long sessions, two in this city and
one in New York, the time being devoted chiefly to a con-
sideration of this question. Seven days and nights have
been spent in these meetings, the results of which will ap-

pear in the committee's report, to which your attention is in-

vited.

I take this occasion to thank the members of the as ocia-

tion, especially those of the executive committee, for the sup-
port and co-operation extended to the ofticers of the associa-

tion.

FIG. 2. DEATH OF FRANKLIN LEONARD POPE.—CELLAR SHOWING CONVERTER AND METER NEAR WINDOW.

other through the national association for the purpose ol

defeating hostile legislation in national, state and municipal
governments, and to conduct a work all along the line which
will tend to implant in the minds of the patrons of the roads

the fundamental idea that the public interest demands
friendly legislation for transportation companies, since this

will tend to enable the companies to furnish the best and
most rapid transportation, while harmful legislation will

tend to bring about the opposite result.

The relation of street railroads to steam roads is growing
more interesting, and in some localities even perplexing,

until the question is now being asked, What will be the so-

lution of the extension of electric lines, which are cutting

so rapidly into the business of the steam roads? A partial

consideration of this question brings forth the inquiry,

Wilt not the interests of these two systems of transportation

lorce an amalgamation of the systems, having thereby the

main lines connecting distant points, which will be operated

into stations at convenient points in municipalities from which
passengers will be transported over various street railway

lines to their destination?

The steam roads of the country are organized, the terri-

tory being subdivided into several sections for the purpose

The report o( the treasurer was read and showed the

following results: Receipts, $7,554.57; expenses, $7,240.55;

leaving a balance on hand of $314.02.

The first paper to be presented was that by E. J. Wessells

on "Air Brakes." In the discussion that followed, Mr.

ScuUin of St. Louis, Mr. Wood of Derby, Mr. Smith of

Troy, Mr. McCulloch of St, Louis and Mr. Seely of New
York took part. At the conclusion of this business the

president announced that E. P. Burch of Minneapolis, who

was expected to read a paper on the ''Feeder System,"

through a misunderstanding in not having been advised or

the action of the committee in making the selection, was

not prepared to make a report on the subject. The time

which had been assigned to the consideration of this subject

was devoted to a discussion of problems in street paving

which were suggested by Mr. Seely of New York. He re-

lated the experience of a company in building a railroad in a

certain city where the railroad was compelled to pave its strip

iS feet in width with the same material diat the city officials

paved the remaining portion of the street, which happened

in this case to be asphalt. He said;

The paving contractor refused to do the work unless we
entirely suspended our service, taking all cars off. The
contractor paved one piece and when that was done the
railroad company decided it would not give up the street.

The paving company has refu.^ed to pave that portion of the
street, claiming that it could not be done while the cars

were in operation, and that the concrete would not set with
the cars running over the rails. The railroad company has
commenced to put in that concrete itself, keeping the cars
moving at the same time. I am pleased to say that it is

quite successful so far—the concrete being laid, headers
and stretchers being put in, and cars moving right along.
Of course it is expensive. The next problem is, who will

pave the top of the concrete with asphaltum? The railroad

company is thinking seriously of constructing a plant of its

own, and I would like to know if any of the gentlemen
present have given up the street, given up their entire serv-

ice, to the paving company while engaged on the street.

Mr. Johnston of Richmond replied: In the work under
my charge in Philadelphia I have done a great many miles

ol street paving, but we do it under contract. In that city

they require you to pave the whole street, not your strip;

if the street is 100 feet wide, you have got to pave it. Our
bills amount to a good many hundred thousands of dollars.

In] no case have we given up the street to the contractor.

FIG. 3. DEATH OF I-RAKKLIN L. lOPE.—JOINTS FROM
THE PRIMARY LOOP.

It is a piece of utter contrariness on the part of any contrac-

tor who says that he cannot lay the paving without stopping
the cars. We put in a concrete paving in and alongside the

rails; we did $600,000 worth of this work. I did the paving
in New Orleans, Philadelphia and Richmond. In Rich-
mond we are going to put in a track laid on concrete, and
do not propose to stop one minute for anything, as we know
it can be done.

Mr. Seely asked: Are you connected with the paving
company?

Mr. Johnston replied: No; I am a railroadman. I will

say, further, that some years ago I was assistant city engi-

neer in Richmond and had charge of the paving. That was my
work, and the contractors did it therefor the railroad com-
panies, and the cars never stopped running a minute. There
IS no reason in the world why they should.

Mr. McCulloch of St. Louis added: We pave between
our rails and one foot outside, and between double tracks,

FIG. 4. DEATH OF FRANKLIN L. POPE.-
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with the same material with which the street is paved. We
are now on one of our roads engaged in just the work the

gentleman has referred to. We have two very busy streets,

one of them originally paved with asphalt and the other
paved with granite, both underlaid with concrete, and the

men at this minute are working on both streets, and the

asphalt men are paving, the concrete men are paving and the

granite men are paving, and our cars are in constant opera-
tion, without any hindrance or suggestion of interference.

No contractor or paver ever asked us to discontinue the
running of the cars. It would not be tolerated by the Board
of City Works in our city. It is not necessary, and is un-
reasonable on the part of the contractor, and in our city

would not be tolerated. It is done with the cars in opera-

tion, and there never has been any suggestion of anything
to the contrary.

Wednesday's Session.

The convention was called to order by President Hurt at

10:45 A. .M., and went into executive session. The first

topic on the programme, the "Labor Question," was taken

up. The discussion was opened by Mr. Wyman, who was

followed by Gen. Jackson.

The discussion was suspended to admit of the reading of

a communication from Mr. Baumhoffof St. Louis enclos-

ing a paper on "Transfers." Both letter and paper were

read, and on motion the paper was ordered to be spread on
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the minutes and printed. The discussion on the subject

of "Transfers" was opened by Mr. Sergeant, who was

followed by Messrs. Charlton, McCulloch, Jackson and

Hurt.

During the session an announcement was received that

i^everal gentlemen connected with the Dublin Tramways

company were without, having come upon the invitation of

the president, and on motion the chair was authorized to

invite the gentlemen to occupy seats in the hall and partic-

ipate in the discussion if they so desired. Seats were pro-

vided for them upon the platform.

The discussion of the labor question was then resumed,

Messrs. Serge.mt, Wyman, McCulloch, McCIary, Charlton,

Hurt, McLean and Connett- taking part, after which ad-

journment was taken till 2 P. yi.

When the convention reassembled a letter was read invit-

specting his non-concurrence with the report of

the majority of the executive committee upon some

items embraced in the report. This was followed

by a discussion in which Messrs. Harrison, Hamil-

ton, Jackson, McCulloch, Thompson, Hurt, Cunning-

ham, Wyman and Fairchild took part. Finally, on motion

of Mr. Wyman, it was agreed that the report as read by the

executive committee be spread in full on the minutes, that

it be printed and a copy thereof sent to each member of

the association, and that action thereon be deferred until the

next regular meeting of the association.

The following resolution, proposed by Mr. Lfttell, was

adopted:

That a committee of seven be appointed by the chair to

nominate officers for the ensuing associational year, said

nominations to include nominations for the executive com-
mittee. Further, that said nominating committee sliall

Invitations to hold the convention at Saratoga, St. Louis

and Chicago were presented, and the numerous claims o(

the several cities brought before the consideration of the or-

ganization. These matters were referred to the committer

in charge.

William J. Hammer spoke briefly in support of the re-

quest made in his letter for the co-operation of the Amer-

ican Street Railway association with the National Electric

J^ight association in securing the adoption of one standard

code of rules for electrical construction and operation, and

for the appointment of a representative from the street rail-

way association to serve npm the proposed joint commit-

tee. The incoming executive committee was authorized to

appoint a delegate on behilf of the street railway associa-

tion.

A paper by N. L. W. Brown of Atlanta on "Cross Ties

AMERICAN STREET RAILWAY ASSOCIATION.—GENERAL VIEW OF EXHIBITS AT VICTORIA RINK, MONTREAL.

ing the members to attend the performance at the French

Opera Tlieater, Thursday evening. Gen. Jackson moved

that the association express its appreciation of the courtesy

and that the secretary be instructed to acknowl-

edge the receipt of the invitation with the thanks oi

the association, and that those who desired to attend the

performance hand in their names to the secretary. The

motion was carried, the chair suggesting that perhaps it

might be found practicable to have the invitation apply

to Friday evening instead of Thursday evening, so as not

to interfere with the banquet.

Mr. Hamilton then read the report of the executive com-

mittee, together with the amended constitution proposed by

the executive" committee. The report was received and a

vote of thanTcs extended to the executive committee and

Col. Partridge. An adjournment was taken until 4:30 i'.

M. to enable the members to attend the reception given by

McGill University.

On reassembling at 4:30 p. m. the chair accorded to Mr.

Harrison the opportunity of making an explanation re-

recommend in the report a place of meeting for the next

gathering of this association, and, further, that said com-
mittee present its report to the association on Thursday
morning next.

Mr. Harrison moved that a committee of 10 be appointed

by the chair to devise ways and means for raising the deficit.

The motion was carried. Adjournment was then taken

until 10 o'clock on Thursday.

Thursday's Session,

As soon as the convention was called to order in execu-

tive session atio:45 a. m. Thursday, the chair announced the

following committees:

On Wavsand Means: R. B. Harrison, H. M. Littell, T.

H. McLai'n, W. V. Soper, 11. M. Watson, Charles Odell,

Charles Green, E. C. Goodrich, T. C. Pennington, John
N. Akarman.

On Nominations: C. D. Wyman, Milwaukee; Charles

S. Sergeant, Boston; John D. McClary, Birmingham, Ala.;

W. T- Thompson, Camden, N. J.; Edward Lusher, Mon-
treal'; John A. Seely, New York; Henry ScuUin, St.

Louis.

and Poles" was received and ordered to be printed. It was
not read at the meeting.

The next business was the report of the committee on

patents, which was presented by Frank R. Greene of Clii-

cago. The paper was referred to the incoming executive

committee.

Mr. Seely offered the following resolution:

Whereas, It is the purpose of the National Electric

Light association to hold in New \'ork ciiy next spring, at

its annual convention, a comprehensive exhibit of modern
electrical inventions and applications depending on the use

of central station and power house current, with the ob-

ject of increasing popular interest in electric lighting and
allied arts; and.

Whereas, It is the desire of the American Street Rail-

way association to promote on the part of the public, par-

ticularly in all large cities, a fuller and more intelligent

appreciation of the great benefits that accrue from electric

light, heat, locomotion, and other modern triumphs of civil-

ization;

Resolved, That this association hereby expresses its cordial

sympathy with and approval ot this plan for the further-
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ance of electrical development, and for the enlargement of

the sphere within which electricity is to perform its benefi-

cent work.

Mr. Davis of AVilliamsport said that the exhibition \vill

be held under the auspices of the National Electric Light

association, but is to be given in the name of a company

formed especially for that purpose, with a sufficient capital

to make the exhibit of far more than ordinary interest.

The object is to include in that exposition electrical appli-

ances applicable to street railways, as well as appliances

applicable to the electric lighting business. The resolution

is simply intended to interest the members of this associa-

tion in that exhibition.

The resolution was adopted, and the meeting adjourned

until two o'clock.

The first order of business announced by Vice-president

Cunningham when he called the afternoon meeting to order

was the report of the committee on ways and means,

which was presented by the chairman, Mr. Harrison, and

contained the following recommendatioLs:

Your committee recommends that the members of the as-

sociation be requested to contribute a sum not less than

$15 each to liquidate the floating indebtedness of the asso-

ciation amounting, as slated in the report of the executive

committee, to the su:r. of $4,08". Your committee believes

that the amount thus realized, together with the net reve-

nue to be derived from the rental of space in the Exhibition

Hall, will be sufficient tn pay all present indebtedness. And
your committee, in order to prevent recurrence

ofany deficit, further recommends that >he prac-

tice heretofore established of giving to the

members of the association banquet tickets be
discontinued, and that hereafter a uniform

charge of $5 be made for snch tickets. Your
committee recommend the adoption by the as-

sociation of the proposed amendments to Arti-

cle III. uf the constitution and Article VII. of

the by-laws, introduced at the Atlanta meeting

of the association, which received the unani-

mous approval of the executive committee and
the association itself at the Atlanta, meeting as

appears by reference to pages 119, 120 and 121

of the report of the thirteenth annual meet-

ing, which proposed amendments are as fol-

lows:

Article III. of the constitution shall be

amended so as to read as follows:

Section i. There shall be two classes of

members—active and associate.

Section 2. Active members shall be Amer-
ican street railway companies or lessees, or in-

dividual owners of street railways, and each

member shall be entitled to one vote by a dele-

gate presenting credentials.

Section 3. Associate members shall be in-

dividuals or firms, or companies not embraced
in section 2, who have been recommended by
an active member. Associate members shall

not be entitled to vote.

Article VII. of the by-laws relating to meet-

ings shall be amended by the substitution of the

word "Tuesday" for -'Wednesday," and by the

addition of the following wordsto the first

sentence, namely, "and shall continue four

days."

This report was signed by Russell B. Har-

rison, H. M. Littelk John N. Akarman,H. M.

Watson, E. S. Goodrich, Thos. H. McLean,

T. C Pennington and Charles Green.

Mr. Harrison stated further that voluntary

subscriptions had been canvassed, and in the

space of an hour and a half nearly $2,000 had

been subscribed.

There was a long [discussion on this report,

and after it had once been received other plans

were proposed and finally it was determined to raise the

necessary amount on the spot if possible. The meeting

was canvassed, with the result that $4,475 was pledged by

the companies represented, and the secretary was instructed

to give every company on the list of members an oppor-

tunity to make an additional subscription.

The nominating committee presented its report, which

was eventually approved, recommending the following gen-

tlemen to fill the respective positions assigned them during

the coming year:

President—H. M. Littell, Brooklyn, N. Y.

First vice-president—Granville C. Cunningham, Montreal.

Second vice-president—William H. Jackson, Nashville,

Tenn.
Third vice-president—J. Willard Morgan, Camden, N. J.

Secretary and treasurer—T. C. Pennington, Chicago, III.

Executive committee—Joel Hurt, Atlanta, Ga.; Prentiss

Cummings, Boston. Mass.; C. G. Goodrich, St. Paul,

Minn. ; A. Markel, Hazleton, Pa. ; W. F. Kelly, Columbus.fJ.

Place of next annual meeting, St. Louis, Mo.

A vote of thanks to the president, vice-president and the

members of the executive committee for the able manner in

which they discharged their oflicial duties was unanimously

adopted.

Mr. Hamilton moved that the thanks of the convention

be extended to E. E. Higgins, who had so efficiently acted

as secretary during the convention. Mr. Hurt, in second-

ing the motion, said: "The executive committee found it-

self in a position not to justify the employment of an

efficient man to perform the duties of secretary. I saw the

situation that things were in, owing to the illness of Col.

Partridge, and^about six weeks ago visited New York and
conferred with him, and canvassed a number of names to

get some one to do this work. We also visited Mr. Hig-
gins and others. I returned home wdthout having obtained
the consent of any party. I wrote and telegraphed Mr.
Higgins, and I desire to say that in answer to earnest en-

treaties he consented to serve the association on the stipula-

tion that there would be no compensation tendered to him.

"

The vote of thanks to Mr. Higgins was unanimously

carried.

A committee of three, Messrs. Watson, Hamilton and
E. S. Goodrich, was appointed to draft and include in the

proceedings of the meeting a suitable resolution of thanks

to the citizens of Montreal, who have so hospitably enter-

tained the delegates and visitors.

Friday's session.

The president called the meeting to order at 1 1 o'clock,

and announced that the regular order of business called for

an e.\ecutive session, but upon the suggestion of Mr. Scul-

lin of St. Louis the session was declared an open one. The
president announced the subject of "Furnishing Free

Music and other Entertainments by Street Railway Com-
panies to the Public," lo be in order. The opinions pre-

sented are appended:

Mr. Hurt: As the result of special inquiry on that
very point I have gathered the impression that, during the
time that large crowds gather for pleasure at resorts of this
kind everyone is on the qui vive, and there are fewer ac-
cidents and less disposition to make complaints to the com-
panies, and if an accident does occur we are less liable to
hear from it than on ordinary occasions.

Mr. Pen.vington: I understand in Chicago on "Chicago
Day" at the Worid's Fair we carried Soo.ooo people, and
the most serious accident we had was that someone shoved
a man offa car and hurt his arm. The cars were crowded
so that we could not make a pick-up from one car to
another on account of the fenders rubbing on the ground.
It seems at a time like that as if everybody was on the look-
out and avoided danger.

J. F. McElroy addressed the meeting on the subject of

"Electric Heaters for Street Railway Cars," illustrating

his remarks with a number of diagrams.

On motion of Mr. Harrison the meeting passed a vote
of thanks for the remarks, and requested Mr. McElroy to

revise and amplify them for publication in the proceedings

of the meeting, with the diagrams accompanying.

The committee on resolutions presented the following

report

:

Resolved, That the American Street Railway association,
in convention assembled, expresses the heartfelt apprecia-
tion of its members of the manv acts of hospitality and
courtesies extended them by the citizens of Montreal, and
by the officials of the Montreal Street Railway company,

and that we give assurances to both of a
grateful remembrance. We came among them
as strangers, and found in their homes and
hearts a hearty welcome and a love corner—

a

greeting long to be remembered—and the separ-
ation whichnow comes will be long regretted.
To one and all we extend a hearty invitation

to our next meeting, where we hope to extend
our best welcome.

The resolution was unanimously adopted.

The chair appointed Messrs. Hamilton and

Harrison a committee to escort the newly-

elected president and secretary to the platform.

They were duly installed and acknowledged

their election with thanks, and pledged their

best efl^orts in the development of the association.

The meeting then adjourned, to meet in St.

Louis the third Tuesday in October, i8g6.

H. M. LITTELL.

Mr. McLean of Indianapolis: The Citizens' Railway
company owns the only park of any size in the city of In-

dianapolis, which comprises 265 acres, and we find it very
profitable during the summer to give entertainments there,

particularly in the way of band concerts, and they have
attracted many thousands to the park, especially Sunday
afternoons and evenings.

Mr. McClary of Birmingham: We have a park ol

about one hundred acres, with a lake "^3 acres in size, with
pavilion, walks and drives, and every night except Satur-
day, during the summer, we have a band playing music for

dancing. Every Sunday afternoon we have a sacred con-

cert, and find it profitable.

Mr. Scullin: I would like to ask if it is not a fact, on
account of these large crowds congregating at one point,

and all being desirous to get away in a short time, there is

not a greater liability for accidents, especially in putting
on extra cars and allowing green men to handle them? I

would like to ask the gentlemen who have spoken on the

subject if they have had any such experience?

Mr. McLean: So far as our road is concerned, we have
been free from accidents at these unusual gatherings. We
had the encampment of the state milicia in our park this

summer, which resulted in a very handsome gain m re-

ceipts, and it taxed our facilities to the utmost to carry the

people to and from the park during that week, and there

was not a single accident.

Mr. McClary: We have never had an accident in car-

rying away these crowds that collect at the park on account
of these entertainments. For two years we have had the

state militia encampment, and have had as many as 8,000
people at a time in the grounds to bring away at one time,

as soon as we could get them away, and have never had an
accident.

H. M. Littell.

Harvey Mitchell Littell, the newly elected

president of the American Street Railway

association, is a man of wide experience and

national reputation in street railway affairs.

He was born in Corydon, Harrison County,

Indiana, in 1S56. In early life he moved to

Louisville, ICy., and attended the public schools

in that city. He embarked in the street rail-

way business as a clerk in the office of the

I.ouisville City Railway company about 1874.

7*he president at that time was C. G. David-

son, now of Brooklyn, N. Y., and H. H. Lit-

tell, his brother, was superintendent. Young
Littell filled various positions, as clerk in the

office, starter, time-keeper, track foreman, and

almost every position known in street railway

practice.

He afterward entered the steam railro'^.d busi-

ness with the Louisville & Nashville Railroad

company. He worked himself up until he

reached the position of general freight and
passenger agent of what is known now as the Chicago, St.

Paul & Kansas City Railroad company. In the interim,

however, he filled the position of general manager of the

St. Paul City Railway company for nearly three years, from

1SS3 to (8S5, during which time he superintended the recon-

struction and extension of the horse railroad system in that

city, coveringa territory of 30 railesof road.

In iSSS Mr. Littell left the steam railroad business to take

charge of the Cincinnati Inclined Plane Railway. The
operation of this road was changed from animal to electrical

power under his administration in the years 1S88 and 18S9.

He remained here until January, 1S93, when he was made
president of the New Orleans City iS: Lake Railroad com-

pany and the Crescent City Railroad company, and general

manager of the New Orleans Traction company, at New
Orleans, La. These lines embraced about 120 miles of

horse railroad, the changing of which to electric lines he

superintended, completing the work in June, 1895.

On July I, 1S95, Mr. Littell was made the president and

general manager of the Atlantic Avenue Railroad com-

pany of Brookl)Ti, which position he now holds. Upon his

retirement from the control of the New Orleans roads he
was presented by the directors of the company a solid

silver dinner service as a testimony of appreciation of his

"character and ability as a railroad manager in the devel-

opment of the properly."

Mr. L'ttell married Miss Prawl of Lexington, Ky., in

1SS2, andhas two sons. He now resides with his family
in Brooklyn.



WESTERN ELECTRICIAN. October 26, 1895

filEateflillEElriciaKi
EVERY SATURDAY.

PUBLIGflTlON OFFICES:

6 Lakeside Building, - - CHICAGO.

TELEPHONE, MAIN 1746.

Eastern Office: 108 Times Building, New York.

Trade Supplied by Western News Co.

OOPTRiaST.-Not only the title but the entire contents ol each

aumber of the Western Electrician are copynghted. This paper

"t Stered at the Chicago PostofSce as mail matter of the second class.

StrB90B,rPTI0N, in advance, postage prepaid, $3.00 for a lull

.elr^of 52 numbers: in clubs of four or more, $2.50 w,th free extra

ic !i for eight subscriptions ; fore.gn countries, I5.00 a y="
:
5>°e!=

Siires 10 cints. When change of address is requested, the old ad-

di ess as well as the new should be given.

omtRESPONEElIOE relating to electricity or any of its practical

applifations, is cordially invited, and the co-operation of all electrical

?hffers and workers earnestly desired. Clear, coricise, vyell written

Irdcles are especially welcome: and communications, views, news

Uems, local newspaper clippings, or any mformation like y to interest

"le"tticians, will be thankfuUv received and cheerfully acknowledged.

ABVERTISINO.—The Westben ELECTEiciAN-the Only
BCTeral electrloal paper piiblished .n the West-
rtiorouchly covers a territory enclusit'ety rft oiun. IHIS IS A

CLaTm WHICH CAN BE MADE BV NO OTHER ELECTRICAL JOURNAL

^N THE United States. Electrical merchants and manufacturers

desiring western trade will appreciate the unequaled v«.ue of

this ioumal as an advertising medium in its special field. Advertise

ng ratesare moderate, and will be furnished on application.

not made a study of the matter who reaUze that there has

been found a considerable branch of the law devoted to

these subjects. As may be expected a collection of the

rulings on these cases forms a very imposing as well as im-

portant volume, and to many it presents a most interest-

ing study. We have already alluded to the growing inter-

est that is manifested in what may be called electrical

litigation, as evidenced by the increasing number of works

on this subject. '"The Law Relating to Electricity,"' as ex-

plained by S. G. Croswell, includes a valuable treatise upon

franchises necessary for electrical Hnes and the mode of

acquiring them, including the important federal grants to

telegraph companies, the powers and responsibilities of cor-

porations operating under these privileges, and the authority

of the municipal, state and federal governments in the

premises. The number, character and extent of the decis-

ions affecting electrical interests are really surprising, consid-

ering the short time in which this litigation has been in

progress. Truly the aggressive and disputalive qualities of

those engaged in electrical pursuits are in no other way bet-

ter shown than by this legal record; .the wisdom of this

course is not alway-s so apparent.
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Among the interesting documents issued every week by

the Patent Office at Washington, one that will attract more

than ordinary attention is the patent granted on October

15th to two Chicago inventors who have perfected an auto-

matic type justifying machine, in the operation of which

electricity is employed. This patent is a voluminous docu-

ment and in it is described the construction and operation

of the machine in the most minute detail. The application

was made to the patent department on February 14, 1S93.

In the patent just issued 172 claims are allowed.

If the Montreal convention did nothing more to com-

mend it to street railway men all over the country, it cer-

tainly earned a place of distinction in the history of the or-

ganization on account of the action taken there with a view

of wiping out the debt that has hampered the workings ot

the society. But it was successful in other ways. In point

of attendance and in the interest shown in the meetings it

compared favorably with former gatherings; the exhibition

of street railway apparatus was of course a drawing card,

and especially as nearly everything shown was of an electri-

cal character. The Canadians, it was particularly notice-

able, were very much interested in the apparatus displayed

by the representative companies from "the States." Chicago

captured the office of secretary, a position which had long

been honorably filled by the late William J. Richardson.

Mr. Pennington no doubt will prove a worthy successor.

He has a great field certainly in which to show his skill in

organizing and conducting an association of great financial

and industrial interests. He will receive the best wishes and

the earnest support of all in this undertaking.

After all there is little use of paying serious attention

to Forbes; we mean George Forbes, the professor who
crossed the Atlantic for the purpose of astonishing the

American engineers by the "boldness" of his work, the

"originality" of his idees and the "general superiority" of

his methods. Evidently ihese qualities were not recognized

or appreciated by the natives of the wilds of Niagara. At

any rate, this imported engineer failed to create any com-

motion, unless it was among his employers, who had to foot

the bills and correct his mistakes. It was not until he pub-

lished his experiences in Blackwood''s Magazine that Ameri-

can engineers were convinced of the truth of the reports

which had preceded Forbes to this country. His former

associates did not commend him to their American brethren,

and during the course of his work here he was severely criti-

cized and often condemned by English engineers, although

many in this country took the position that possibly he was

misunderstood or misrepresented. His most bitter enemy

could not have made out a more complete case than did

Forbes himself in his latest effusion. It fully confirms the

first impression, which was very unfavorable, owing to his

offensive personality, his insufferable insolence and his ex-

ceeding vanity. This is doubtless what he styles his "Eng-

lishness" when he says: "An Englishman in America should

always try to retain his Englishness; otherwise in a year or

two he will be reduced to the level of an average American."

It is Forbes' dearest wish always to be looked upon as an Eng-

lishman, not necessarily an English gentleman, though, for he

has neither the manners nor the address of a gentleman, but

rather the boasting, swaggering assurance of a very ignorant

and very vulgar person clothed with a little authority. He is

not of course accepted in this country as a representative

educated Englishman. Far from it; he neither mspires con-

fidence nor commands respect. His egotism is great and

his vain pretensions are many. Forbes has come and gone,

like many an unpleasant incident, and he has left the im-

pression that he is a very disagreeable fellow. But even

now Americans are inclined to look with pity upon him and

to regret that he is such an incorrigible foul as to parade his

ignorance in public print. His latest production calls to

mind Oliver Goldsmith's remark about certain of Forbes'

countrymen of his own class: "If mankind should happen

to despise them, they are masters of their own admiration,

and that they can plentifully bestow upon themselves."

Numerous cases are frequently mentioned in the daily

papers in which new points of law as applying to electrical

subjects are raised and decided, but there are few who have

That is a peculiarly sad story of the death of Franklin

Leonard Pope which is printed on another page of this

issue. Such a fatality at any time would be deplorable,

but that a man of Mr. Pope's standing in the electrical

fraternity, an expert of wide experience and a man who was

looked upon as the very personification of prudence should

fall the victim under such circumstances is almost incredi-

ble. The deceased was of striking personality and kindly

disposition. He possessed ability in a marked degree; he

had industry and perseverance, too, and while he gained

honors among his co-laborers on account of his scientific

achievements, he also won the respect of his fellows by his

sterling qualities. Most of his life was devoted to electrical

pursuits. He grew up with the business and kept apace

with it, too. Probably no other man in the country had

such a comprehensive knowledge of what had been done in

the electrical field as had Frank Pope. His mind was

stored with useful information, absorbed, digested and ar-

ranged for utilization as the result of many years of study

and observation in his chosen profession. It was this great

store of information and his ability to turn it to account

that made him so valuable as an e.xpert in patent litigation.

But it was as a writer upon electrical subjects that he was

most widely^known. He had a pleasing style,"and a happy

faculty of presenting statistics and similar information in a

way that would hold the attention of the reader. We
have had occasion heretofore to refer to this characteristic

of Mr. Pope's work and commend his productions to his

contemporaries. Only a short time ago, in referring to his

paper before the last general meeting of the American Insti-

tute of Electrical Engineers, which, by the way, was de-

scriptive of his work on the Great Barrington plant, we

commended the manner in which he handled the subject.

The Institute, it may be remarked, claimed a considerable

share of Mr. Pope's attention. He was president of the

organization in its early days, succeeding Dr. Norvin

Green in that position, and naturally he took considerable

pride in the society which he helped to build. Although

of strong convictions and never reluctant to express an

honest and candid opinion, Mr. Pope was singularly free

from enemies. He was a hard fighter, and valued a victory

highly, but it must be won honestly and in honorable conten-

tion. A man of his disposition would naturally make many
firm friends, and probably the best tribute that could be

paid his memory is the fact that he is universally mourned

by the electrical fraternity, the men who knew him best.

It is announced that a fine bronze statue of Benjamin

Frankhn will be placed in Lincoln Park, Chicago, the gift

of the Hon. Joseph !Medill. Accompanying his offer Mr.

Medill sends a brief statement to the commissioners explain-

ing his reason for desiring the placing of a suitable memo-
rial of the great American patriot, scientist and statesman in

the public park, in which he says: "He is undoubtedly one

of the three or four greatest men our country has produced.

His name and fame are world-wide. His works will be of

everlasting benefit to his countrymen. He reflects luster

on the American name. Holding htm in this estimation, I

have deemed it a personal duty to help keep his memory

fresh in the minds of Chicago's youth." This is a graceful

tribute to the memory of a man the value of whose work in

behalf of his country and in the interest of science is becom-

ing more apparent as years roll by. That he was not

fully appreciated in his day is not strange; few great men

are, and there are very few whose work has been of such

great value as was that of this eminent American. We
must remember, too, that in his own country not only was

he without an equal, but there were very few who were

capable of properly estimating his great abiUty. In En-

gland and in France, the scenes of his most important diplo-

matic achievements, his reputation was established by ac-

tual comparison with the leading men of the two most

powerful nations of his time. When it is remembered

that his introduction at the court of Louis XVI, was the oc-

casion of much mirth among the gay attendants, and that

the very simplicity of his dress was the cause of much ridi-

cule, the disadvantages he labored under at the French

court make his subsequent achievements as a diplomatist

appear all the more creditable to himself, the cause he advo-

cated and the country he represented. Few men received

such honors as were paid to him when his real character

was understood. It was fortunate for him and for his

country that he was selected for the missions to England

and to France, for no one could have better represented the

colonies, and nowhere could he have found a better field for

his labors. In London and in Paris must be found, if any-

whereat that time, men who could rightly measure his abil-

ity and accomplishments. Boston, his native town, and

Philadelphia, which was his home in later years, were filled

with patriotic citizens eager to do service for their country,

but they could not understand the magnitude of Dr. Frank-

lin's undertaking, nor the value of his labors abroad. Then,

too, there were few men in America in his day who had an v

idea of the greatness of his work as a scientist. Even at this

late day it is only too evident that Franklin's biographers

have failed to grasp the situation in this particular, at least

those of them who chronicle his achievements for the infor-

mation of the genera! public. In works of a purely scien-

tific character due credit is given the eminent electrician for

his experimental work in this line at least, and his intelli-

gent observation of electrical phenomena. But it may be

said that the scope and quaUty of his scientific work are not

generally understood. As illustrating this point it is only

necessary to refer to any of the popular lives of Franklin.

Examine, for instance, that in the "American Statesman

Series," which is, by the way, one of the most appreciative

of these works in other respects, and only occasional allu-

sions will be found to his scientific discoveries and the rank

to which he attained in the scientific world. Under the cir-

cumstances, then, anything; that will awaken an interest in

this great American patriot must be welcomed not only by

Chicago but by America, and the entire world in fact. We
cannot know too much of the character and work of this il-

lustrious philosopher, probably the greatest diplomatist and

scientist of his country, and certainly one of the greatest of

his age.
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Chicago City Lighting Plant.

Al last the Chicago daiiy newspapers have come to look

upon the city lighting project in its true light, and the

Tribune has published data showing that the department

as at present managed is far from satisfacton,-. It should

be borne in mind that the Trilntm^ which presents these

figures, is an advocate of municipal ownership of such

plants. It will be readily understood that the newspaper

in question must have found affairs at the city hall in very

bad condition indeed to move it to the publication of the

article which is herewith appended. A careful perusal of

this article will convince any business man that the tax-

payers of the city of Chicago are being imposed upon by

the city electrician, that his official utterances are mislead-

ing and that his report of the cost of producing light is so

incomplete and untrustworthy as to convict him of incom-

petency or dishonesty. He has made statements that

have been proven untrue and he has never corrected them,

although the inaccuracy has been repeatedly brought to

his notice.

Readers of this journal will not be surprised by the pub-

lication of this evidence of the city electrician's incompe-

tency. They are .familiar with the facts here presented, as

the matter was thoroughly investigated by the National

Electric Light association, when "Professor" Barrett

claimed that he was furnishing electric light to Chicago at

the rate of %~'i per lamp. Now he admits that it cost ^97

per lamp, and one of the ablest friends of municipal light-

ing places the figure at $150. In all probability the actual

cost will figure up more than that this year.

[From ihe C/iicng-o Tribu

CITI urn DEiR

Chicago Pays Too Much for

Eleetiic Illumniation.

CHEAP IN OTHER TOWNS.

Keliable Figures Showing tlie

Difference in Cost.

COMPARISONS ARE STRIKING

"What Has Been Done Toward ProTid-

ing a Eemedy, .

S mx, 6009 EXAMPLES TO FOLLOW
According to expert testimony, backed with reliable

statistics, Chicago's municipal electric light plants cost the

people more a light than those of any city in the country.

This city is the one notable exception to the rule that it

pays a municipality to maintain its own electric light plants.

Other cities, both large and small, have effected a saving of

from 25 to 50 per cent, over the price of street lighting

when paid for under the contract system from private cor-

porations.

Takmg the official reports from other cities and compar-

ing them with the reports furnished by City Electrician

Barrett, the result is anything but gratifying. His figures

show that the average cost for each arc light a year is more
than $97. This does not include the interest on the money
invested and no allowance is made for the sinking fund or

taxes. This will bring the total up to something like $150.

This is considerably more than the city pays for the lights

maintained under the contract system. Several companies

have bid under $100 a light for contracts and there is little

doubt that the profit would be large at that figure.

For some unaccountable reason the cost of Chicago's

street lights has not decreased in the last two or three

years, in spite of the fact that all material, machinery, and

everything used in the manufacture of light, including labor

and coal, have decreased in cost from 10 to 25 per cent.

LIGHT DEAR IN CHICAGO.

There are plenty of towns and cities lighted for less than

one-half the cost a light the taxpayers of Chicago pay and

there is not a town or city in the United States, as far as

can be discovered, with the ex:eplion of Chicago, that pays

more than $100 a year for its arc lights under the municipal

ownership system.

Within the last year alargenumber of cities have installed

or are now engaged in putting in their own electric light

plants. Detroit bought out the private corporation which

sold it light for years 3nd the city is now engaged in en-

larging the plant and extending the service imtil, within a

few weeks, it willhavein operation i,20oarc Hghts, or nearly

roo more than Chicago, and it is expected that ihe town will

manufacture iis own light for less than $100 a light, includ-

ing the interest on the investment and the allowance for the

sinking fund.

Much has been said and written both for and against the
municipal ownership ot electric light plants, and the figures
furnished by Chicago have always been held up as a bad ex-
ample. Oilier cities, however, can furnish iust as good
arguments in favor of the plan. The cost of maintaining
the underground system m use in Chicago is undoubtedly
greater than that of the overhead system emploved in

smaller cities, but the difference should scarcely be as great
as shown by the comparative figures.

Another thing which makes the cost greater in Chicago
is the fact that much of the machinery and apparatus is old
and defective.

PRICES FROM OTHER CITIES.

In the investigation of the electric street lighting problem
by the city of Springfield, III., prior to the purchase of a

municipal plant, the following dataware received fr.bm other
cities. The table is compiled from the official reports, from
the cities named, sent in answer to inquiry by Springfield
officials.

Name of City.
Orig'nal
cost of
plant.

No.
lamps.

Yearly
cost
per
lamp.

fe,ooo
30.000
28,000
41,800
18,000

i 6^0(^0

25,000
20, 000
30,000

22,500

22,000

220
180

1.17

162

no
lOO

92
120

72

72

90
74
90

$51
46
44
58

Jamestown. N. V
>^urora, 111

Elgin, III

Alevandria Va .

62

55

77
78

65

59

Ashtabula,

Gallon.

SWest Troy, N. Y

There was no data given to show whether interest had
been added to yearly cost, but Bay City, with an investment
of $30,000, with iSo lamps burning, 6 percent, interest

would add $10 a lamp to the yearly cost, making a sum
total of $56 a lamp a year. Add 7 per cent, a year for a .

sinking fund and the cost is increased but $n for each lamp,
or a total of $67 a lamp per annum.

In the case of Springfield, 111., the city has been paying

$137 a lamp per annum on moonlight schedule. Sixty

citizens offered to assist the city by contributing $t,ooo each
—$60,000 in all— to build a plant having a capacity of 325
arc lamps. The plant was completed and placed in opera-
tion June I, 1S95, and immediately leased to two electrical

men, who operate the plant, paying all expenses, for $60 a

lamp per annum. The city, however, appropriates at the

rate of $113 a lamp; the difference between $60 and $113
becoming a sinking fund to repay the citizens for the first

cost of the plant. The city was unable to raise money for

the plant, being already beyond the legal bond limit. Thus,
the city will own in five years a complete plant for munic-
ipal lighting and with a large capacity which can be
partially devoted to commercial lighting, providing the

present law is changed to enable cities of the state to furnish

the inhabitants with light in their dwellings as well as on
the streets.

When the old company lost its contract with the city one
of its officers secured a temporary injunction from Judge
Shirley of the Circuit Court to prevent the city from mak-
ing further payments to the new company. Judge Shirley

rendered his decision yesterday dissolving the injunction

and sustaining the new company and the city officials on
every point. He held that the carrying out of the agree-

ment made by the City Council was not a misappropriation

of the funds of the city, as charged.

COMPARATIVE COST OF ARC LIGHTS.

Here is a comparative table of the cost of street lighting

by arc lamps before and after municipal ownership of the

plants, as prepared by Prof. Frank Parsons. In every case

the municipal service was equal to or better than the con-

tract:

Name of City.

Hangor, Me.
Lewision, Me —
Peabody. Mass.

,

Bay City. Mich .

Hunt ngton, Ind

.

Goshen, Ind
Bloomington, 111.

Under Under
contract municipal
system. ownership.

*150
182

1S5

no

^56

$48

There is nothing in the data to indicate whether interest

was considered in the prices given for municipal cost, but
even should he add $20 a lamp for interest and sinking fund
the prices for municipal operation would be small as com-
pared to contract s>stem.

The following table gives the cost a lamp in some of the

large cities where streets are lighted on the contract system:

Name of City.

Population
I

Number of! Price per
it-'go. lights. light.

Cincinnati ...

St. Louis
Cleveland . - -

I ouisville.. ..

Milwaukee...
Brston
Detroit
Baltimore
Indianapolis.

,

Chicago
'I'oledo

Columbus

296,000
451,000
261,000
161.000

204,000
448,000
205,000
434,000
105,000

1,094,000
81,000
88,000 850

$ S4.00

75 00
8s.eo

84 00
110.00

146,00
129.00

1=7 75
85.00
137.C0
100.00

7500

Commenting upon this condition of affairs the Tribune

says editorially

:

Everybody suspected that Chicago was paying too much
for its electric lights, but until the Tribune showed that

many other cities pay less than half as much as Chicago the

true state of affairs was undreamed of. Who gets the

"rake-off?"

dgpport. Conn.—N. H. Heft, Pres.. Andrew Radel, Geu. Supt
Field, Con. Eng., and Henry Selzer, Jr.. Bridgeport Traction

Ropers, Gen. Man., and John P.

Members and Visitors.
Following is the official list of members and visitors in

attendance at the Montreal convention:

MEMBERS.

Akron, O.—W. D. Chnpman, Geu. Hupt.. Akruu yt K K Co
AtlautH, Ga.- Joel Hurt. Pres-, Atlanta Cjds St. K K Co
Baltimore, Md.-S. B. Thompson, Mast. Mech., City A Subur-

ban Ry
Birmingham. Ala.- J. B. McClary, Supt, Eirmiogham Ry. &
Boston. Mass.—D. F. Loogstreet., Ex-President. A. S. B A
Boston. SMasa.—Chas. S.SerKeaot, Gen. Man., West End St Bv

Co. •'

Brid)
C. J.

Go.
Brockton, Mass.—Horace B.

Morse, Brockton St. Ry. Co.
Brooklyn. N. Y.-H. M. Llttell, Pres., Atlantic Ave. R. R Co

Duncan B. Cannou, Sec, Brooklyn City & N. B. B Co
Buffalo, N. Y.—H M. Watson, Pres., F. O. Busiini,/ Supt.. and

U. P. Brown, Con. Eng., Buffalo By. Co. ' '

Butte, Mont.—J. S. Walhey. Supt.. Butte Cons. St- By Co
BraiDtree, Mass. —BeD j. J. Weeks, Holbrook bt. By. Co.
Brantford, Ont. — Frederic Nicholls, Pres , Brantford St Ry Co
Belleville, Ont. -T, C. Lazier, Man., Belleville ct. Ry Co

' '
Buffalo, N. Y.—Richard E. Dauforlh, Supt., B. B &L B R

Co.
Bay City, Mich.- C. C.Rush, Mau., Bay City Cons. B B. Go
Camden. N. J.—J W. Morgau, Pree . Wm. J. Thompson, Trea-.,

Thos. P. Curiey Sec, Henry J. West, Dir. , Horace M Boyal
Supt. , Camden G. & W. By. Co, ; Samue J. Fenner, Supt., W. e!
Harrington, Elec. Eng., Camden Horse B. B. Co.
Carbondale, Pa—J. W. Aitkea, Gen. Man., D. J, Duncan, Gen.

Supt , Lackawanna Valley Traction Co.
Chica'jo, 111.—E. D, Dubois, Supt, Calumet Eiec. St. Ry. Co.-

T. C. Pennington, Treas., Frank R. Greene, Sec . and B J Hill'
Chicago City Ry Co.; B. J. Jones, Supt.. South Chicngo City Ry'
Co.; J. Millar, Mast. Mech.. North Chicago St. B. R. Co ; F. L
Fuller. Supt . F. T. C. Brydges, Supt., car shops, and C. B. Fair-
child, West Chicago St, B. R. Co.

Cincinnfiti, 0. —H P. Bradford, Gen. ftlan,, Cincinnati Inc. PI.
By Co.
Cleveland, 0.—Georce G- ^fulhern, Supt., Cleveland City By. Co.
Columbus, 0.—W. J. Kelly Gen. Supt., Columbus St. Ry. Co.
Concord, N. H —D. Waldo While, Concord St. By Co.
Cottage City, Mass —John A. Duggan, Gotta e City By. Co.
Council Bluffs, la —W. S. Dimmock, Omaha A C. B. Ry. &

Bridee Co.
Covington, Ky.—T. M. Jenkins, Gen, Man., South Covington &

Cincinnatti St By. Co.
Danbury, Conn.—S. C. Holly, Pres., Danbury &, Bethel St. Ry.

Co

.

Dayton, 0.~Ezra Bimm, Vice-Pres., Nelson Routzahn, Supt
Wayne & Fifth St. B. R. Co
Decatur, 111.—W. L Ferguson, Pres., City Elec, By. Co.
Derby, Conn,—H, Holton Wood, Pres., B. W^ Porter, Derby St

By. Co.
Des Moines, la.—G, B, Hippee, Gen. Man., W. G. Owens. Supt,

H. H. Polk, Des Moines City Ry. Co.
Detroic, Mich.—N. W. Goodwin, Sec, and Edward Grace, Fort

Wayne A Belle Isle Ry, Co ; Chae. M. Swift, Pres.^ Wyandotte &
D, R. By. Co
Fall Biver, Mass —Bobert S Goff, Trea«.. Globe St. Ry. Co.
Fish ill, N. ¥.—John T. Smith, Pre,?i.. Citizens' St. By, Co.
Fitchburi-s Mass.—Bobert N. Wallis, Treas., G. H.B.Preble,

Supt, Htchbure Jt Leominster By. Co.
Girardville, Pa.—E. W. Ash, Gen. Man,, Schuylkill Traction Co.
Geneva, N. Y —J. T. Bingway, Geneva St By. Co.
Gloucester, Mass.—Willard B. Ferguson, Pres., Herbert D.

Bosson Gloucester St. Ry. Co.
Gratid Rapids, Mich.—G. S, Johnson, Gen. Man., Cons. St. By.

Co.
Hamilton. Ont.—W. W. Dean, Elec. Engineer, Hamilton St.

By Co.
Hamilton, Ont— B. E. Charlton, Pres,, Hamilton St By. Co.

:

John Patterson. Hamilton Radial Elec. By. Co,
Harrisburg, Pa.—F. E. Musser, Supt., East Harrisburg St. Ev,

Co.
Hartford, Conn.— E. S. Goodrich, Prea,, and Wjlliam Granten,

Hartford St. By. Co.
Hazleton, Pa.—A. Markle, Gen. Mm,, George W. Thompson,

Snpt., Lehigh Traction Co.
ladianapo is, Ind. —Thomis H. McLean, Gea. Man., Citizens' St

R. B. Co.
Johnstown, Pa.—E. B. Entwiele. Johnstown Pass. Ry. Co.
Joliet III —John Hulsizer, Jollet St. Ry. Co.
Kansas City. Mo.—William A. Satterlee, G. F. Holmes. Metro-

politan St, Ry, Co.
Kingston, Ont.—J. M. Campbell, Kingston St, Ry. Co.
Lancaster, Pa.—William A. Armstrong, Jr., Supt., P?nn9ylva*..ia

Traction Co.
Lawrence. Mass.—Charles A. Clark, Charles A. Richardson,

Lowell, L A- H. Ry. Co.
Lock H iven. Pa —C, A, Bragg, John A. Seely, James P. Mc-

Quaide, Lock Haven Elec. By. Co,
London, Oat,—Charles E. A. Carr, Gen. Man., London St, By

Co,
Long Island City, N. Y.—George Chambers, Gen, Man., Steln-

way By. Co.
Louisville, Ky.—T- J. Mlnary, Gen. Man,, J. 0, Haddock,

Supt., Louisville By. Co.
Lowell, Mass—Willard B. Ferguson, Pres., Lowell & Sub. By

Co.
Lowell, Mass. —Israel A. Kelsey, Director, Lowell & Suburban
8 Co,
Lynn, Mass —J. H- Cunningham, Dir., Lynn & Boston B. R.

Co.; W ashington G . Benedict, Pres, Boston & Bevere Elec. By.
Manchester, N. H,—Charles Wll jams. Pres,, N, H, Walker,

Man,, Arthur H. Williams, Dir., and J, H. Gallinger. Manchester
St- By. Co.
Milwaukee, Wis.—C. D. Wyman, Gen. Man,, Milwaukee St. By

Co.
Minneapolis, Minn.—E G. Goodrich, Vice-Pres., E. P. Burch,

Eng., Twin Cities Rapid Tran-it Co.
Mobile, Ala, —John S- Pugh, Mobile St. Ry. Co.
Montreal, Can—Louis Beaubien Pres., Henry Holgate, Man,,

Josex-ih I^- Koy^i Ch ef Eag., Albert J- Corriveau. Montreal Park &
Island By. Co.; E. Lusher, Sec and Treas., J. F. Hill, Comp-
troller, D. McDonald, Supt., K. W. Blackwell, Dir,, Montreal St.

Ry. Co.
Nashville, Tern.—W, H, Jackson, Pres.,

Gen. Man, Naehvil e St By. Co.
Newark, N. J —Andrew Badel, Supt,, C. J. Field, Con. Eng

Newark & South Orange Ry. Co.
NewBedfo d, Muss,—E. E, Pot'er, Supt.,

Ensr., A. C, Gardiner, Uuion St. By. Co.
New Britain, Conn — E. S. Breed, Eng.,

Elec, Co.
Newburg, N. T.—W. F. Hogan, Newburs Elec By. Co.
Newpoil, R. I.—BobertP. Lee Supt., Newport St. By. Co.
Newburyport Mass.—James F- Shaw, H. F Eld idge, Haver-

hill & A-iiesbury St. By. Co.: Charles Odell, Pres., Warren shaw,
William P. Clark, Newburyport A Amesbury Ho se By. Co.
New Haven, Conn.—.Albert E. Pond, Pres.. Israel A. Kelsey,

Gen. Man., Charles E. Graham. W'inchester Ave. R. R. Co,;
G. A, W Do ge, NewH-iven St. By. Co-
New York, N. Y. —E. T. Landon, t-ec. Dry Dock, E. B. & E

B. B. Co.
Niagara, Ont.— F. B- Mackenze, Man., W". Phillips, Elec Eng.,

Niagara Falls Park & Biver Ry. Co.
New Brunswick, N. J.—William Silver, F. W. Parrott Bruns-

wick Traction Co.
Norwalk. Conn.—E. J. Hill, Pre?., W. F. Acton. Se?., Norwalk St.

By. Co.
Norwich, Conn.—W. G Benedict, Dir., W. s. Silver, Sec, Nor-

wich St. By. Co.

Edward G. Connette,

C. S. Mendell, Elec.

Central Bailway ifc
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Norwalk, Codii,—W, S. Bushnelt, Norwalk Traction Co.

New Orleans, La —F.aak K. Ford, Man., Caunl & Claiborne

R. R. Co.
North Stnfford shire, Euglaud —W. J. Carrnthers-Wain, C- E,

,

North Staffordshire Tramways Co.
Omaha, Neb.—W .\ Smith, Gen. Man , Oranha St. By Cn.

Ottawa, Out —J. W. McRae, Pres., W Y. Soper. Vice-Pres.,

T. Aheani, Man. Dir., J. D Fraser, See and Treas., J. E.

Hutchesou, Supt., AV. W WyHe, Supt., Ottawa Eec. By. Co.

PatersoD. N. J.—M. B. McAdoo, Geu, Man , Pat rson Central

Electric By. Co. a d Paterson Py. Co.
Philadelphia. Pa.- A. L Johnston, Flee. Eur., Hestonville.

M. & F. R. K. Co.; George Lord, Mun., ,T. 0., McLaughlin, E. M
Traction Co.; J. C. Lue-an, Gen Man . Joh i A. Brill, Dir., Man -

yu'ik & R Inc. Plane A Ky. Co,
Pittsburff, Pa.—G F Greenwood, Gen, Man., Allegheny Trac-

tion Co.; J. E, Riigg, Geu. Man., Citizens' TrHction Co.; J, F.

Traggard, Sec. ATreag,, William L. Elkins, Gen. Man., Pitts-

burg Traction Co.
Port Hvirnn, Mich.— Willinra Canbam, Pres,, \V. L. Jenks,

Trees-, A. Dixon, Man.. City Elec. Ry Co.
Providence R. I.—A. T. Potter, Gen. Man., Union R- R. Co.
Portland, Me.—William R. Wood, Pres., > ortland R. K. Co.

Plymobth, Mass,—C. E. Barnes, Plymouth it Kingston St. Ry,
Co.

(ijuincy, Mass.—Benj. J. Weeksj John A Duggan. Qu ncy it

Boston St, Ry. Co.
Quebec, Canada.-Edward A. Evans, Quebec, M. & C. Ry. Co.
Beading. Pa,—John A, Rigg, Pres., W. H. Hennburg, Jr . assis-

aut to Pres., Beading Traction Co
Rochester, N. Y.—Char es A. William?, Sec. Joseph W. Hicks,

Supt., J. U. Stedman, Man. of Transfers, Bochnster By. Co
hockland. Me.—George E. Macomber, Pres,, S. M. Price, Vice-

Pn 8,, Thomas Hawkins, Supt , H C. Weston, Elec. , Eockland.
T. *fcC. St. Ry. Co.
Sandnsky, 0. -Frank J J. Sloat, Sandusky St. By. Co.
Scrantou, Pa. — Frank Silliman. Jr., Gen. Man., Scrantoii Triic-

tion Co.
Springfield, Mass.—George F. Reed, Elec Snpt., Springfield St.

Ry.
Springfield. O.—3. L. Nelson, Gen. Man., C. C. Rush, Supt.,

Springfield St. Ry. Co.
Steelton, Pa.—Mason D. Pratt, Eng., Middlet..wn, H. & S. St.

By. Co.
St, Joseph, THich —W. Worth Bean, Pres., H. C- Mason, Supt.,

St. Joseph & B- H. Ry. & Light Co
St, Louis, Mo.—Robert McCulloch, Gen, Man., Cass Ave. it F. G.

Ry. Co : George D, Rosenthal, Lindell By. Co ; James F. David-
son, Snpt . A. C Th mpson, Mech. Eng.. Missouri R B. Co.;
Chi.rle- Green, Pres., Peoples" Ky. Co ; John C. Allen, Supt., T. AV.

SijetoD, Eng., Souih'?rn Elec. By Co.; D. G. Hamilton. Pres, St.

Louis B. R, Co.; Henry Scullin, Gen. Man., E. C. Noe, Union
Depot By. Co.; H. A Eockwell, Elec. Supt., St Louis Suburban
Ry. Co.

St. John. N B.—U Brown, St John Ry. Co.
Tampa, Fla.— J, T. Douglass, Consumers' Elec. Ry. Co
Taunton, Ma's.—George C. Morse, Gen. Ddau., George F Sei-

bel. Taunton St. Ry. Cn.
Terre H ute, Ind.—Russell B. Harrison, Pres., Terre Haute St.

By, Co.
Toledo, O.— Charles L. Wigh', Sec, Toledo Cons. St. By. Co.
Toronto, Ont.—James Gunn, Supt., J. M. Smi h, Comp., Chas,

E. L. Porteous. Toronto St. By. Co.; Charles Morton, Toronto
Suburban By. Co.
Trenton, N. J.—Henry C. Moore, Trenton Pass. Ry. Oo
Troy, N. Y.—Charles H. Smith, Supt, J. H. Jones, Troy City

By Co.
Victoria, B. 0.—George H. Penty, Victoria Elec Ry. Co.
Waterbury, Conn.—J. R. Smith, Gen. Man, A. M. Youn~,

S^c , Waterbury Traction Co.
Wilkesbarre, Pa —John Graham, Gen. Man , J, C. Meixell,

Supt,, Wilkesbarre & Wyoniin Valley Traction Oo.
Williamrport, Pa,—Ernest H, Davis, Geo Man , J, W. Cochran.

Asst. Gen Man, , Williamsport Pass. Ky. Co.
Wilmington, Del —C. F- Hatchings. Wi:miu.;ton City Ry. Oo.
Worcester, Mass.—John N. Akerman, Supt., C. L. West. Wor-

ces er Cons. St. Ey. Co.
Washington, D. C—A. N. Connette, Metropolitan By Co.
Windsor, Ont —M. Coventry, Pres., Sandwich & Windsor St

By. Co.

PRESS REPRESENTATIVES.

Beard. W, C, The Car, New York.
Bennett, John B., Street Railway Jotii-nal, Cliicago,
Biggar. E B., Canadian Engineer Montreal.
Bnyd, James, Street Railwa]/ R view, Chicago.
Caldwell. Edward, Str' et Railway Journal, New York.
Collins, W Forman, Western Electrioian, Chicago.
Grossman, T. E., Stfnograi,hi'r. New York.
Davis. H. M., Electric Poircr, New York.
DeLand, Fred Electrical Er-yineerinq, Chicago.
Dickerson J. W., Electric Railway Gazette, New York.
Fairchild. C. B.. Street Railway Journal, New York.
Greene. B. E., Electricity, New York.
Hanchett, Geo. T., Electric Railma'j Gazttte, New York.
Higgins, Edward E., Sireet Railway Journal, New York.
Hunt. W. T. Electrical Age, New York.
Johnston, W. J., Elect' ic Railway Gazette, New York.
Kenfield, H. I., Street Railway Review', Chicago.
Kenfield, F. S., Sireet Railway Review, Chicago.
Martin, T C, Electrical Engineer, New York.
Myerson, E. Slenngrapher, New Y'ork.
Osborne, W. F.. Western Eleoteician, New York.
Partridge, \V E . Street Railway Journat. New York.
Poole, Cecil P.. Electric Raila-ay Gazette. New York.
Price, Charles W.. Electrical Review'. New York.
Byan, B. W., Stenographer, New York,
Shaw, A, C, Electrical Engineer, New York.
Simmons, E. A., Railroad Gazette, New York.
Ta tavall, Thos. R., Electrical Age, New York.
Taylor, W H., Street Railw:-iy Journal, New V'ork.
Taylor. William. Electric Railway Gazette. New York.
Tutkerman, H. G., Electrical Rtt'tew, Boston.
Windsor, H. H., Street Railway Review, Chicago.
Wood, E. W., Electrical Iiiihtstries, Chicago.

REPRESENTATIVES OF SUPPLY HOUSES..

Ackerjuan, P. C, American Electrical Works, New VorL
Adams, Jr., H. C, Phillips Iron Wire Co.
Allen, W B., Browaeli Car Co , St. Louis.
Allen Rodney D., Smethurst & AHeu, Philadelphia.
Allison. Giles G., St. Louis Bewister Co , St. Louis.
Allyn, Chanes B., Brooklyn Supply Co.. Brooklyn.
Atkinson, J. W., Fore-t City Elec. Co , Cleveland.
Atkinson, F. W.. Bell Teleph. ue Co . Montreal.
Auchinole, Jobn, E. M T. Co., Philadelphia.

Bailey. Gen. 0., John A. Roebling's Sons Co.
Baker, Jr., C. O., Nati"nj<l Elect-lc Light Assn., New York.
Berber, A. G., Valentine k Co., N' w York.,
Barnard, J. H.. Teleplioue Signal Co., New York.
Barrttt. C. E., The Hale & Kilburn Mf?. Co., Phiadelphia.
Baumgarti er, S,, MbEs. Car Co., Boston.
BayJis, K, V., WolkPr Mfg Co , Cleveland.
Beudie. Edwrnd, Railway Register Mfg. Co., New Yore,
Beard, W. W., Lombard dydraulic Brake.
Biselow, H. T.. Hale h Kilborn Co., Philadelphia.
Billl g:i, Wlliium R.. TnuntoQ Locomotive Mfg. Co., Taunton
Bonner, W. T., Babcock A: ui'coi Co,, New Yi.rk.
Boyd, F. C. New Haven Car Rpgister Co., N«w Haven.
Bradley. John S., New Haven Car Register Co., New Haven.
Brill. John A . J. G. Brill & Co.. PbilHd.-lphia.
Brown. R. S., We^tin h. use Elec it Mfg. C, Pitlsbur^',
BruckmHD, S. E., St. Louis Elec. Ene. Co., St Louis.
Burns. Charles F , Charles F. Burns & Co., Rochester.
Eurnstine Albert, Berlin Iron Bridge Co.. East Berlin, oun
Bushe, J. F , Keller Printing Co., New York.

Carter, G. M., Carter Brake Co.. Chicago.
Carter, Clarence W., Carter Brake Co., Chicago.
Casp, J. H., AshestoB Mfg. Co.
Childs, Arthur E, Electric Storage Battery Co., Boston.
Christie. W. E., Ottawa Cnrbon C >., Ottawa.
Chur, Walter, American Ry. Supply Co.
Cicott Frank X,, Pettingill-Antlrews Co., New York.
Olaflin, Jr., Geo. D., Ameiicin Rail Joint & Mfg;. C i.

Cleveland, W. B., Forest City Electric Co., Cleveland.
Cockey, M. R., Jobn A. Roebling's S"ns Co,, New York.
Collins, G. F., Valent ne & Co., N«w York.
Collins, S. O., Stiver Riil Joint Co., Cle^'eland.
Coleman, Charles E., M'ca Insulator Co.. New York.
ConMin, Franklin, Flood & Conklin Co.
Condit, Jr., S. B., Chase A Co.
Conway. M. W., Co tractor, Brooklyn.
Cooke, W. J., McGuire Mfg., Chicago.
Cooke, W. E., PecKham Motor Truck & Wheel Co., New York.
Cooke, H. C, Cooke iiCo., New York.
Cosper, W. P., Cousol dated Gar Hnating Co., Albany.
CrHgin, H. A,, Westi ighou-e Co., Pittsburg.
Crowley, U. J,, G neral El-ctrlc Co., Nt-w York.
Curwen, Samuel M., Brill Co., Philadelphia.

Daggett, Jr., H. JL, Lombard Hydraulic Brake Co.
Dante's. A, L., H B, Camp Co.
Drhuff, George, Darling Brothers.
Dhbd, W. F,, Canadian General Elec. Co., Montreal.
Dean, D. B.. Terre Haute Car Mfg. Co., Terre H ute.
De Bende, Frnnk S., Standard PtHlnt Co , New Y^ork.
De Witte, E. F., de Wilte Engineering Co., Lansingburgh.
Dick, H. C, Flood & Conkiin Co.
Dingman. Mr., Tandem Brake Co., Toronto.
Dittncfi, C, Dittrick Brake Co.
Dolph, John C. Forests City Elec Co , New York,
Donn\-iile, A, R., St. Thomas Cir Whe«l Co.
Donohue, A. E., American Electrical Works, Chicago.
Downs, William, Fuel Economizer Co., Mattewwan.
Doyle, W, L., John A Bosb ing's Sons Co , New York
Dutton, W. A., Dorner & Dnt'on M£g. Co., Cleveland,

Edwards, Albert, Edwards Oar Fender Co., Brooklyn
Ellis. S. P. S., The Johnson Co., New York.
Eslep, F. A., Nuttall Co.
Estes, S E,.H W. .Johns Mtg, Co , New York
Evans, H. C, The Johnson Co., New York-
Evans, E, O , Ihe Johnson Co., New York.
Evans, O. C. , The Johnson Co., New Y'ork

Feary. Thomas H., General Electric Co., Buffalo.
Fields, Arthur \V., Peckham Truck Co., New York.
Flanders, Charles Y., Morris Tasker & Co., Philadelphia.
Fox, Thomas, The Bushnell Co.
Furniss, George, Fire Building & Fibre Brick Co.

Gibson, B, B., Hunter Automatic Fender Co.
Gillespie, H. F., Standard Paint Co., New York,
Glasyoue, A. W., J. Morrison Brass Mfg- Co., Toronto.
Godfrey, J. W., India Rubber i Gutta Percha In-ulating Co.,

New York.
Gomer. W. E., Fuel Economizer Co., Matteawau.
Gordon, J. R., Westinghouse Elec. & Mfg. Co.
Gorham, Bichard H., Steel Rails, Boston.
Graham. J. H., Graham Equipment Co.
Gray, Louis A.. Adams & Westlake Co., Chicago,
Green, Frank J., Bushnell Car Co
Green, Stanley, Fuel Economizer Co., Matteawan.

Hammer, William J
,
, Cousulting Engineer, New Y'ork.

Hanna, J. A,, McGuire Mfg. Co.
Hansen, Wm. H., Charles Scott Spring Co.
Harding, H. McL., Walker Mfg. Co., Cleveland.
Harrington, F. W., India Rubber k Gutta Percha Insulating Co.,

New York.
Harrison. H. H.. General Inc. Arc Lt. Co., New York.
Hnrt, J. F., McPherson Sand Box Co.
Haskell G. M., J. G. Brill Co., Philadelphia.
Hathaway, W. K.. American Electrical Works, Providence.
Hatch. E. B.. The Johns Pratt Co., Harttord.
Haycox. W. G., Fulton Truck It Foundry Co.
•Helnrichs, Ernest H., Westinghouse Electric & Mfg. Co., Pitts-

burg.
Henry, George W., Cleveland.
Hensler, H., Electrical Engineering Co., St. Louis.
Hewitt. E A.. Bushnell Co.
Hilton, Arthur, Mass. Gar Co., Boston.
Hoadley, George M., Bemls Oar Box Co.
Hodges, Percy, General Electric Co.
Hogan, John J., Hogan Boiler Co., Middletown, N. Y.
Hogan, William F., Contractor, Brooklyn.
Hogan, W. F., H. W. Johns Mfg. Co., New York.
Hoffman, A. H., Falk Mfg. Co., Milwaukee.
Holt, Pliny E.. Carter Brake Co., Chicago.
Hueston, W. S.. S. T, Baker S; Co., New York.
Huntress, Frank C, Laconia Car Co.
Hurd, G. A., Crane Mfg. Co.
Hurley, Thomas A., Holmes, Booth & Haydens.
Hyde, Lewis C. Wason Car Mfg, Co.

Issertel, Henry G., H. W. Johns Co., New York.

Jackson, E. C, Jackson & Sharpe Co., Wilmington.
James, F. B., Adams & Westlake Co., Chicago.
Johnston, H. C, Charles Scott Spring^ Co., Philadelphia.

Kaufman, C. C, Street Car Fender.
Kennedy, J. J.. Sterling Supply Co.
Kent, Charles W., Walker Mfg. Co., Cleveland.
Keyes, Fred. A., Washburn & Moen Mfg. Co.
King. C. K., Oliio Brass Co., Mansfield.
Kimball, Fred M., General Electric Co., New York.
Kingston, William W., The Johnston Co.
Rirkhouse, B. G,. Montreal Electric Co., Montreal.
Kissam, George. Carleton & Kissam, New Y'ork.
Knickerbocker, C, K., Griffin Wheel Co,

Lawless, E. J., Americ?>n Car Co,, St. Louis.
Leach, P. F., Brass Foundry & Machine Co., Fort Wayne.
Lewars, George H., Westinghouse Elec. & Mfg. Co.
Lei, F. A., A. Whitney & Sons, Philadelphia.
Leyden. H. R., Royal Elec. Co.. Montreal.
Liggett, John C., J. R. Sterling & Co., Detroit-Toledo Car Co.
Lilley, L. G.. Uuderwriteis' Assn., Cincinnati.
Littlefield, H. S., The Johnson Co.
Lombard. H.

.
Lombard Hydraulic Brake Co.

Long E. G., Peckham Motor Truck & Wheel Co., New York.
Loper, A. M., New Haven Car Register Co.
Luscomb. H. H., Jolins-Pratt Co.
Luther. H. R. Barbour-Stockwell Co-
Lyons, B. B., Brussells Tapestry Co.

Macdonald, Jr. A. Boy, Mica Dealer
MacDuffie, R. L., Taunton Locomotive Mfg. Co.
Macpherson. Alex., Alpha Rubber Co., Montreal.
Alagee, F A,, E S, Greeley & Co.
Mason, R. W., Mason Electric Equipment Co., Chicago,
Mayer, Charles J., B. D. Nuttall Co
McDonnell, Alex. Babcock & Wilcox Co.
McElroy, James F., Consolidated Car Heating Co.
McGhie, John, General Electric Co, New Y'ork
McLaren, D. W., I. C. McLaren Belting Co.
McLaren, P, M., Abendroth & Root Mfg. Co.
McPherson, Henry, McPherson Sand Box Co.
McQuaide, Jas P., National Conduit Mfg. Co
Mead, Frank S., E, F. Phillips Elec. Works, Montreal
Meaker. J, W., Meaker Begister Mfg. Co.
Medi ery, H, J., Fiberite Co. Mechauicvillc.
Me er, E, D , Heine Safety Boiler Co.. St. Louis
Meueely, George R,, Meneelv Bearing Co.
Mereur, E. J., New York Car Wheel Works, Buffalo.
Milbank, L. A., Holmes. Booth & Haydens.
Miller, J. D., Pierce & Miller Engineering Co , New York
Morris, Elmer P., General Electric Co.

Mason, w. R., Mason Electric Equipment Co.
McCartney. J. L.- Ohio Brass Co.
Meiklehan,T. W. B., Barnard Elec. Signal & Telephone Co.
Millen, G. S., Sterling Supply & Mfg. Co., New York.
Montgomery, H, M.. Goubert Mfg. Co.
Morrell. Frank A.. New Haven Fare Reaister Co.
Morse, C. B., Jacobs Heater Co., Boston.

Nethercut, E F.. Paige Iron Works, Chicago.
Newkirk, H R. , Hoefgeu. Moxham & Co. , New York.
Noble, E. J., Prout & Noble Co., Ohcago.

Paig ', Alonzo' W., Paige Iron Works. Chicago.
Partridge. Arthur S.. Railway Spe ialties, St. Louiti.
Peavey, M- v., AdHni Cook s Sods, New York.
Perry, J. W., H. W .Johns Mf?. Co,, New York.
Perry, Charles C , Theophile Euphrat, Darien Conn.
Piper, Edwird S., Noah L. Pioer & Son, Toroato.
Porter, George F., Secretary National t-lec. Lt. Assn., New York.
Potter, W B., General Electric Co., Schenectady.
Powell. G. A.. Packard Electric Co.
Pratt, Mason D., Pennsylvania Steel Co., Philadelphia,
Pratt, G- E , .Jackson & Sharpe Co.
Price C. D-, Pettiogili-Andrews Co.
Pringle. H E. T.. Siemens & Halske Co.
Pugh, D, W,, Stephenson Co.. New York. '

Pugh, John S-, Stephenson Co., New York.

RnndalLF. C, J. G. Brill Co., Philadelphia.
Range, J W., Consolidited G'tr Fender Co., P-ovideuce.
Rr.nsom. Henry N., Consolida ed Car Heating Cj-, Albany.
Record, E A., Vacuum Oil Co.. Boston.
Reynolds, A. T,, Taylor E ectric Truck Co., Troy,
Rhotehamel, J. H.. Columbia Incandescent Lamp Co , St. Louis.
Richards, H, T., Safetv Insulated Wire Co.
Roach, M C, G. E, P, A., N. Y. C. & H. R R. R, Co., New York
Robert Louis E., Johnson Companv, New York.
Kobinson, E. P ', Laclede Car Co., St. Lou-s.
Robinson, John C-. Wm. Wharton, Jr , Ji Co., Phil iidel phi v

Rnbinsou, William En-ctric Truct Supply Co., Boston.
Rose, R. M.. New York Fare Register Co.
Ross. Edward L., Chapman Valve Mfg. Co.
Ros-nthal. George D.. <^eueral Electiic Co., St. Louis
Rueg, E. L . Benedict A Burnh m Mfg. Co., New Y'ork.
Russell, Harry H.. E. T. Burrowes Co., Portland.
Russell F. D , Roches er Car Wheel Works, Rochester.
Rutherford, J. A., Westinghouse Elec. & Mf^. Co., Pittsburg.

Saltonstall. Philip L- , General Rlectric Co.
Sanderson, E. .A., Westinghouse E ec. & Mfg. Co.
Scar i t, Sauford G., Scarritt Furniture Co.
Schelfler, Fredk. A., SterUng Oo,
Schiereu J., Charles A., Charles A. Schieren & Co., New York.
Schmi*'. AlbTt, Westinijhousft Eiec &i Mig. Co , Pittsbu-g,
SclaTer. William, Keasby & Mathpson Co
S ott, Jr., Charles, Charles Scotc Spring Co.
Sharp, Edward P., R D Nuttall Co.
Shalnwald, J. C, Standard Pamt Co., Chicago,
Shepardsoo, P. A. 0., N«w England Engineering Co.
Sieber, Chas. J., Allentown.
Stiver, William S., William S. Silver Co , New York.
Skeed, Robert, Electric Switch & Signal Co., St. Louis.
S ack, W. G., Be I Telephone Co., Montreal.
Speer, J S., Partridge Carbon Co,. Sandusky.
Sperry, Elmer A., Sperry Railway Co . Cleveland,
St, John. William, Safel^ Car Heating it Lighting Co
Stanley, E. A., Canadian General Electric Co-
Starr, D. A,, Dorner & Dutton t'o., Cleve'and.
Stewarc , B F., W'esiinghouse Elec & Mfg. Co
Strleby, F. H . General Electric Co.
Sweet, D. C , Sweet Bronze Sand Box.
Swain H. S., Hazletou Boiler Co., New York.
Sylvester, John E.. Somerville Spike Works Co.

Taylor, John, Taylor Electric Truck Co. . Troy.
Taylor, John, U. S. Projectile Co.. Brooklyn.
Thayer, Fmnk A., Goubert Mfg. Co.
Thomson, Fred , Electrical Engineer, Montreal.
ToUes. 0. L., Jewell Belting Co.
Trawick, S. W.. General Electric Co., Atlanta
Trailer, Charles, Ohio Brass Co , Mansfield.
Trible, W^alterP., R. D. Nu tall Co. '

Turner, William S,, Woodbridge & Turner Co.

Van Dorn, W. S., Fitzgerald & Van Dorn Co.
Vansant. H. C. Morris Tasker & Co., Philadelphia
Vosburgh. A. C, New Process Raw Hide Co., Syracuse.
Vo9, William. Barney & Smith Co.

Walter, Franklin, F. Walter A Son
W'ardwell, Fred, S., Wardwell Brothers.
Washburne, William A., Cambria Iron Co., Philadelphia.
Wattles, James F , Rand-Avery Supply Co.. Boston.
W atts, Edward T. Philadelphia Eiec. Equipment Co.
Webb. H. E., Solar Carbon & Mfe. Co, Pittsburg.
Weherns, George A.. Railway Joint Mfg Co.. New York.
Wendell Jr.. Jacob, Taunton Locomotive Mfg Co., Taunton.
Wessels, E. J., Standard Air Brake Co.. New York-
Wheeler, Jr., Albert. Love Electric Traction Co., New York
Whitmore, C, E., Whitmore-Dean Mfg, Oo.
Whyte, George S., Badger Mfg. Co. & Chicago Insulated Wire

Compouy.
Wightman, H, J.. H. J. Wightman & Co.
Wightmao. George H., The Cameyer Steel Co.
Wiley, G. L-, Standard Underground Cable Co.
Wilkinson E T., Kensington Elec. Co. . Philadelphia.
Winters, D. L., Winters Automatic Brake Co.
Wise. Clift, Chicago.
Wood, W. C., Brooklyn. N. Y.
Wood, Chns. N., R. D. Nuttall Co.
Woodbridge. J. Lester, Woodbridge & Turner Engineering Co
Woodward. J. H,, Benedict & Burnham Mfg. Co-
Wurster, E. A Falk Manufacturing Co., Milwaukee.
Wylie, W, W. Ottawa.
Wyman, Edward B,, Tandem Brake Co.

Yardley, John H., Philadelphia Car Wheel Co.
Y'ates.F. A., The Trendley Brake.

Social Features.
On Wednesday afternoon the delegates, visitors and

ladies of the convention were tendered a reception at Mc-
Gill college, which was particii ated in by nearly everyone

and thoroughly enjoyed. The guests were received by Dean
Bovey, Prof. Sanford, Prof. Harrington, Prof. Nicholson,

C. Wilson, electrical engineer, and W. Carlyle, mining

engineer. Some very interesting hydraulic testing machin-

ery was shown and explained and various e.\perimenls per-

formed. The electrical machinery of the college was in

operation and work of various kinds was going on in the

pattern and machine shops, draughting and other depart-

ments, giving some idea of the thoroughness and complete-

ness of the course through which the students are put. A
collation was served in one of the upper rooms of the

engineering building. The tables were handsomely

decorated and provided with all the Canadian dainties.

The banquet was held at the Windsor Plotel on Thurs-

day evening, and was largely attended by the delegates aiTd

their ladies. The large dining room of the hotel was deco-
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rated with American, Canadian and British flags and the

tables lastefolly adorned with flowers. The menu was

excellent and met with the approval of the guests. The

following toasts were given: "The Queen,'' "The Presi-

dent of the United States,"' "The City of Montreal," "The

American Street Railway Association," "The Retiring Presi-

dent," "The Montreal Street Railway Company," "Our

Ciaests," "The Ladies," "The Technical Press," "The

Press,"' and "Oar Next Merry Meeting.'' These were re-

spon'led to in fitting style by Joel Hurt, Sir Alexander La-

cosie, Consul general Anderson, Mayor \illeneuve, Alder-

man A. A. Stevenson, Hon. Louis Beaubien, Granville C.

Cunningham, Senator Ogilvie, J. II. Stedman, Chas. W.
Price, G. Lusher, Col. J. H. Cunningham and others.

After a very pleasant evening the fourteenth annual ban-

quet was over.

Among the other entertainments was a special trip over

the Montreal street railway and the Montreal & Island Rail-

way company's system and a visit to the power house and

shops of the company, which was both instructive and

entertaining. A special trip to Ottawa was tendered the

members of the association on Saturday by James Ross of

the Montreal sireet railway. The party was conducted

over the Ottawa street railway lines and received in the

Senate Chamber of the Parliament building, after which

luncheon was served at the Russell House, and the special

train provided for the occasion took the delegates back to

Montreal.

the local authorities or health board to its use, and but for

the use of this salt it would be impossible to operate our
cars. The use of sand is also absolutely necessary, and its

use is not interfered with in any manner, any more than is

the use of salt.

Special Exhibit of General Electric

Company.
The exhibit of the General Electric company was made

in one of the stores of the Windsor Hotel, and in-

cluded the new electric brake. In the center of the

large room stood a Peckham truck, equipped with two

G E Soo motors and upon each axle was one of the

electric brakes. Current was brought to the motors from

the lines of the Montreal street railway, and ihe brake was

shown in operation. Street railway men found this of con-

siderable interest to them and readily conceded its effective-

ness. Down one side of the room were shown the trio ot

General Electric motors, the G K Soo, the G E 1,200 and

the G E 2,000. The other side of the room was occupied

by a table upon which was displayed a full line of overhead

appliances. Dividing the exhibit from the reception parlor,

where delegates found the usual welcome, was a fine exam-

ple of switchboard work. This consisted of a switchboard

built up with General Electric panels for generators and

feeders. The extreme left was occupi(fd by one of the large

5,000 amperegenerator panels constructed for the West End

road of Boston. Above the motors and appliances were

hung a set of Thomson arc lamps for railway circuits. The

controllers shown were the familiar K2 used in the operation

of the Nantasket Beach road, a massive and effective looking

piece of apparatus. The minature lamp department of the

company was represented by two revolving devices in the

windows and a crescent moon hanging from the center of

the ceiling over the exhibit, with a little witch, broom and

all, sitting in the horn. A large illuminated sign over the

doorway told visitors where the General Electric company's

representatives could be found, and innumerable incandes-

cent lamps served to light the room and give it an air of

warmth and cheerfulness. Much regret was expressed at

W. J. Clark's absence, as he has come to be considered nec-

essary for the success of conventions. F. M. Kimball, P. I^.

Saltonstall, C. G. Pearce, P. Hodges of Boston; W. B. Pot-

ter, L. Dunbar Tandy, A. S. Hey^vood of Schenectady; R.

H. Beach, A. K. Baylor, W. G. Bushnell, Elmer P. Mor-

ris of New York; H, J. Crowley of Philadelphia; S. W.
Trawick of Atlanta; F. H. Strieby of Cincinnati; F. C. Todd

of Baltimore; T. H. Fearey of Buffalo; G. D. Rosenthal,

St. Louis, represented the factory and the district offices

east of the Mississippi.^

Use of Salt and Sand upon Street Rail-

way Tracks.'

By D. G. Hamilton and Roekrt McCuli.och.

The use of salt on the rails at certain times and during

certain conditions of weather is absolutely necessary Jn or-

der to clear the rails of a lilm of ice that will otherwise

form on them. Without the use of salt it would be very

unsafe to operate cars on a hilly system during winter, and

your committee is of opinion that no road can afford to

dispense with its use. Salt has been used on street rail-

ways throughout the United States constantly while horse

cars were in vogue, and now, more than before, is its use

imperative in the operation of electric cars.

In like manner sand is a necessity on the rails in order

to give the wheel a "proper grip' on the track.

In the city of St. Louis, Mo., the quantity of salt

dumped on the tracks is in excess of 3,000 tons in the

course of one winter. There is no objection on the part of

I, Report of committee presented at the convention of the

American Street Railway association, Montre-il, (.)iie . October,

1895.

Exhibits and Convention Notes.
The street railway meeting at Montreal was one of the

most successful gatherings in the history of the association.

In point of numbers it exceeds any former gathering with

the exception of the one held at Cleveland. It called to-

gether the leading street railway men of Canada, who
closely investigated all the apparatus on exhibition and

the various supplies for overhead construction, and it will

prove a great benefit to the sireet railway interest of the

Dominion of Canada.

Victoria Rink, which was used for the exhibit of appa-

ratus and supplies, is a large building but a short distance

from the Windsor Hotel, the headquarters ot the conven-

tion, and was opened to visitors from 8 a. m. to 10 p. m.

each day of the meeting. A band was m attendance even-

ings and a large number of visitors from Montreal and sur-

rounding country took this opportunity to become familiar

with much new apparatus for street railways. The rink was

handsomely decorate! with fligs and bunting, and was spe-

cially illuminated for the occasion by the Royal Electric

was kept busy in explaining the many good points of this
production.

Thomas A, Hurley of New York renewed old acquaint-
ances among the street railway fraternity, and did not for-

get to look closely after a number of contracts which were
reported to be in sight.

The exhibition made of the Empire radial truck by the
Taylor Truck company of Troy, N. ^^, was most com-
prehensive, being fitted out with adjustable safeguards and
for one or two motors.

The Ohio Brass company of Mansfield, Ohio, had an ex-
hibit arranged in pyramid form of overhead railway
material. The company presented to its guests hard rub-
ber match-boxes as souvenirs.

H. M. Montgomery, whose name is synonymous with the
best in the mechanical trade, renewed a host of old ac-

quaintances and held a general levee at the headquarters of
the Goubert Manufacturing company.

A very brilliant display was made by the Bushnell com-
pany of Montreal of railroad signal and cylinder oil, ar-

ranged in an expensive booth in the exhibition hall, and
contributed much to the general effect.

J. Paul Baker, secretary of the Baltimore Car Wheel
company, the selling agent uf the Whittingham Electric Car
Heating specialties, had a large space taken up in showing
this new departure in street car heating.

The Forest City Electric company, Cleveland, O., had a

large booth well stocked with the various styles of roll drop
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company. A general view of the interior showing the

exhibits in position is presented on page 200.

J. A. Roebling's Sons company of Trenton, N. J., was
represented by the well-known agents, Doyle & Cockey.

Theophiie Euphrat of Darien, Conn., had a new trolley

ice cutter which attracted much attention from its peculiar

construction.

The Vavasour Mining association of Ottawa, Canada,
presented to callers at its headquarters an excellent sample
of amber mica.

The Stever rail joint formed an interesting exhibit in malle-

able iron and cast-steel, especial features of which were
explained by obliging attendants.

Morris lV MacCurdy of Indianapolis, Ind., had an interest-

ing display of their rubber insulating paint, showing many
applications of the same when in practical use.

The many friends of Treasurer C. E. Newton of the

Jewell Belting company of Hartford, Conn., expressed re-

grets that he was not able to attend the convention.

The New York Car Wheel Works of Bufl'alo,N. Y., had
a large exhibit of its productions arranged in a very attrac-

tive manner which was closely examined by the visitors.

Marston R. Cockey of New York, the representative of

the John A. Roebling's Sons company, as usual made that

push for business for which he is well known in the trade.

The Falk Manufacturing company, Milwaukee, Wis.,
had an exhibition of a cast welded railway joint and other
specialties, arranged in a large booth in the exhibition hall.

Secretary G. F. Porter, of the National Electric Light
association, was a visitor at the convention and a close at-

tendant upon all meetings. He said he was looking for

points.

Edward L. Ross represented the Chapman Valve Manu-
facturing company of Indian Orchard, Mass., and had a

compltte line of valves from the midget to the jumbo, and

commutator bars. It was presided over by the eastern

manager, John C. Dolph of New York.

The Kalterbeck street car fender, which is manufactured at

Kingston, N. Y., was one of the attractions which interest-

ed the street railway motormen, and much time was given
by parties in looking up its practical points.

A. Roy MacDonald, Jr., of Montreal, erected a miniature
mica mine showing a very interesting display of his products.
It was brilhantly lighted by numerous incandescent lights

and presented a most attractive appearance.

Albany grease was a lubricant which had the attention of
the delegates, and the samples of this well known com-
pound were in great demand, and were given impartially by
their general agent, M. V. Peavey of New York.

A most attractive exhibit was that of A. Ray MacDonald,
Jr., of Montreal, which comprised samples of Canadian
mica in the form of a mica grotto containing 21 different

qualities of all kinds of 'mica for electrical purposes.

The Adams & Westlake company of Chicago presented
a very complete display of window shades for both open and
closed cars, showing a section of a car equipped with the
several styles and making a very attractive exhibit.

W. J. Hammer of New York, the well-known engineer,
was in attendance upon the convention, going from Mon-
treal on an extended trip to the West. Mr. Hammer re-

newed old acquaintances in the street railway business.

H. C. Adams, Jr., New York agent of the Phillips In-
sulated Wire company, had a confidential *'tip" which he
presented to the delegates and visitors at the convention,
wherein O. K. wire for feeders was strongly emphasized.

The Charles Scott Spring company of Philadelphia was
not able to show as complete an exhibit as anticipated, be-
cause of the non-arrival of its goods; it, however, had
a few samples which did not escape the eye of the visitor.

J. W. Godfrey and F. W. Harrington were in attendance
at the convention, representing the interests of the India
Rubber & Gutta Percha Manufacturing company of New
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York, which concern is now doing some business in the

street railway field.

T. H. McGhie, of the General Electric company of New
York, as usual was one of the hardest worked men at

Montreal, and covered the necessarj' ground with his usual

skill. He left nothing undone in the way of supplying read-

ing matter to delegates.

The exhibition of fenders in the exhibition hall was

closely examined, and the attendants of the Columbia com-

pany and Himphv company of Montreal and Consolidated

company of Providence, R. I., were kept exceedingly busy

explaining their apparatus.

The Weber railway joint was shown. The result of the

test made at the Watertown Arsenal, where the joint suc-

cessfully withstood a pressure of 200,000 pounds,was a point

which interested the delegates. The main office of this com-

pany is in Wall street, New York.

E. J. Wessels, president of the Standard .\ir Brake com-

pany of New York, who is considered authority upon ques-

tions regarding brakes, was continually surrounded by visi-

tors interested in the subject to hear his ideas and get the

advantage of his practical knowledge.

The Cutter Electrical & Minuficturing company of

Philadelphia had an exhibit of automatic magnetic circuit

breakers mounted in such manner that the workings were

shown in a comprehensive manner. A number of good or-

ders were taken for immediate shipment.

The Hogan Boiler company of Middletown, N. Y.,had

a large display of framed photographs and engravings illus-

trating the features of this well-known boiler, together

with numerous parts, showing in detail its construction.

The company claims to have a non-scahng boiler.

The Partridge Carbon company, Sandusky, Ohio, was

represented by J. S. Speer, secretary of the company, who

had a neat little exhibit of the well-known Partridge carbon

motor and dynamo brashes, which have achieved a great rep-

utation for their many good quahties everywhere.

Delegates will always find Lewis G. Rowand of the

Universal J'ire -Alarm company of Camden, N. J., at the

street railway conventions. He was a close attendant at the

sessions at Convention Hall, and nothing seemed to escape

nis investigation of the new things %t the Victoria Rink.

The Fulton Truck & Foundry company of iMansfield,

Ohio, had a booth where models of the Imperial truck, both

standard and center pivot, hydraulic motor lift and Troy

sand box were the leading features, and the merits were

closely investigated by the street railway superintendents

W. S. Turner, of Woodbridge & Turner of New
York, the well-known street railway electrical engineers and

general contracting agents, was a close attendant of all

meetings of the association. He stated that he considered

tlie convention one of the best ever held in point of interest.

1). W. Winters of No. 5 Lexington street, Chicago, had

a model of his new brake, for which the claim was made

tliat it possessed all of the advantages of other systems,

liavingno valves to get out of order or hose to burst. Much
interest was shown in the investigation of this new appli-

ance.

The St. Louis Register compiny, St. Louis, Mo., was

represented by G.S. .^lliaon, who with an attendant showed

the fare register in practical operation upon models of open

and closed cars. "The security," which is reliable in action

and simple in construction, demonstrated the claim to this

name.

The Robinson radial electric truck was shown by a model
possessing some very important features, being a departure

from the trucks in general use. William Robinson, the gen-

eral manager, was surrounded much of his time by interested

gatherings as he pointed out the many advantages of this new
system.

The special souvenir issue of the S/rvrf Raihi.<ny Journal

distributed at the convention contained articles on the street

railway systems of Canada, especially those of Montreal

and hundreds of illustrations of street railway plants and

portraits of street railway men. It was a very creditable

publication.

"Are you earning dividends?" was the pertinent question

asked in a circular presented by the Graham Equipment

company of Boston, and it seldom failed to stop the visitor

to examine the number of electric car improvements which

were shown by the company upon a full sized car in the ex-

hibition hall.

C. O. Baker, the platinum magnate of Newark, N. J.,

was in evidence, and, as usual, furnished much information

regarding all points to the convention delegates. He only

went to Montreal to "look around.'' From the orders

which he received it would indicate he glanced about very

successfully.

General Manager E. W. Little, of ths Interior Conduit

company of New York, was prevented from reaching Mon-
treal until the third day oi the convention, but he very

quickly made up for lost time by his usual energetic manner
of covering the ground quickly in the interests of this well-

known concern.

C. E. Siblay of New York had a telephone system in

operation which attracted a large crowd. It certainly got

the beuefit of numerous hard tests, but it stood them all in

the efficient manner which was claimed for it, and there

were numerous applications for illustrated circulars for

future reference.

The Walker Manufacturng company of Cleveland, 0.,
showed a very handsome switchboard for power station,

complete with switches and instruments; also two motor
trucks, one equipped with 25 horse power motors and the

other with 50 horse power. Two armatures, one complete
and the other partially wound, showing method adopted,were
also exhibited. The company was represented by F. Bil-
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lings, S. H. Short, H. McL. Harding, W. H. Bone, R.

N. Baylis, B. M. Barr.

The following prominent officials ot the United Tramway
company, Dublin, Ireland, arrived at the hall Wednesday
evening: Wm, Carte, president; Wm. Anderson, manager;

\Vm. M. Murphy and John R. Wigham, president of the

Dublin Chamber of Commerce, directors.

M. J. Forget, president of the Montreal Street Railway

company, provided a delightful entertainment for the guests

of the street railway convention at a fox hunt and breakfast

at his country home at Sle. Anne, and a large number ac-

cepted on Saturday morning and voted it the social event

of the meeting.

The Partridge Carbon company of Sandusky, Ohio, was
represented by J. S. Speer, and he presented the merits of

the self-lubricating motor brush to the many people who
investigated it for street railway and power purposes. Nu-
merous samples were demanded and a large number of trial

orders were taken.

The Okonite company, limited, is never anything unless

original. Its general manager, Captain W. N. Candee of

New York, was kept busy in handing out souvenir samples

of Manson tape in attractive metal boxes. This concern

does a large business in Canada and needed no introduc-

tion in that vicinity.

The Peckham Motor Truck & Wheel company, New
York, had a large force at the convention, headed by a

President Peckham. Messrs Cook, Field, Wilkinson and
Long did not let any person that desired information re-

garding the company's trucks remain unsatisfied regarding

their superior qualities.

On Thursday afternoon the delegates were invited to a

ride about the city in special cars furnished by the street

railway companies, which were handsomely decorated with

flags and bunting, presenting a very gay appearance. A
visit was made to the power stations, after which an ex-

tended ride was taken about the city.

G. A. Hurd of Chicago represented Crane & Co. with a

full line of brass and iron boby valves which have the ad
vantage that they can be repacked without shutting ofTsteam

The special catalogue of this concern was eagerly sought

after and to such an extent that the supply was entirely run

out on the second day of the convention.

The exhibit of the Consolidated Car Heating company of

Albany, N. Y., in charge of J. F. McElroy and H. N.
Ransom, was one of the popular resorts of the exhibition,

and was brilliantly illuminated by incandescent lamps.

These gentlemen were kept constantly busy in illustrating

the principles of the electric car healing system.

C. E. Coleman, of Eugene Munsell .S: Co. of New York,

had a very attractively arranged exhibit of this concern's

manufacture, which was shown, he claimed, upon every

place where insulators could be used in connec'ion with

street railway work. The very complete pamphlet pre-

sented the visitors fully substantiated this statement.

The display of the Skeen Electric Switch & Signal com-
pany of St. Louis was of a most interesting character and
was shown in practical operation under many conditions

which interested the practical street railway superintendents

who have been Investigating this subject so long. The trol-

ley compact was also a leading feature of the exhibit.

A. N. Loper held the attention of visitors at the booth of

the New Haven Car Register company of New Haven,
Conn., with a very complete line of apparatus, showing the

new shield regulator, which covers the figures of indicators

in such a manner that it serves as a detector upon the con-

ductor should he fail to ring up the fare upon the car.

Hugh Harrison of New York represented the interests of

R. B. Corey m presenting interesting facts of the General
Incandescent Arc Light company's lamps. A large number
of this company's lamps, which are in general use, did not

need any formal introduction, and Mr. Plarrison placed

several good orders as a result of his visit to Montreal.

J. H. Woodward, of Benedict iS: Burnham Manufacturing
company, had a booth very taglerully decorated. Upon
every hand the company's solid one-piece rait bond was shown
and a display made of numerous productions of wire. A long

list of roads now using the bonds was the recommendation
and a souvenir which the company presented the visitors.

Secretary Charles A. Schieren did nut bring any samples

or exhibit of the Schieren Belting company of New York.
The numerous calls that he had previously made upon the

delegates when at home in presenting the claims of this well-

known production made them thoroughly familiar with the

subject, but his trip was not in vain, as a number of orders

attested.

General Manager E. B. Hatch, of the H. W. Johns com-
pany's factory of Hartford, Conn., was a prominent visitor

at Montreal. His time was devoted chiefly to a close in-

vestigation of where the company's material could be used

to more advantage by the street ^railway people, and a num-
ber of important new styles will -be added to the already

large list.

The Sterling Supply & Manufacturing company of New
York had a most attractive exhibit which occupied a promi-

nent location in the center of the exhibition hall, being fit-

ted up to represent all such portions of street cars as would
use an endless variety of apparatus. A'ery prominently was
noticed the new Sterling fare registers and also a number of

new overhead appliances.

The Keller Printing company of New York had a com-
plete line of railroad tickets which were dated at the time of

presentation by the company's new dating machine, which
showed many important improvements over the system

in general use for transfer tickets. Edgar R. Mills, acting

secretary, of New York, was kept busy in explaining the
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many advantages of this system and giving out the new
illustrated circular.

The New England delegation^ 60 strong, with many
ladies, left on the iJoston special Saturday noon. The train

stopped at Fabyan House in order to allow the passengers

to enjoy the White Mountain scenery. Charles S. Clark, sec-

retary of the Massachusetts Street Railway association, was
m charge of the delegation.

E. H. Heinrichs, of the Westinghouse Electric & Manu-
facturing company of Pittsburg, Pa., went to Montreal sev-

eral days in advance of the meeting to arrange for the

proper distribution of the company's very attractive printed

matter for the convention, and as usual rare good taste and
jucgment were shown in the elegant illustrated matter found
at the headquarters.

The New York Insulated Wire company of New York
was ably represented by General Sales Agent P. H.
Hover, who presented the claims of this company in no un-

certain way, which resulted, he reports, in a number of

orders. The Grimshaw tapes, and splicing compounds are

well-known productions of this companywhich merit the

high regard of the trade.

P. M. McLaren, the pushing representative of the Abend-
roth & Root Boiler company of New York, did not let any
opportunity escape for presenting the claims of this well-

known concern. His large acquaintance among street rail-

way officials made it always easy to get the attention of such
gentlemen when desired. The interest of this concern could

not have been in better hands.

John A. Seely, of the Complete Electric Construction

company ofNew York, represented this concern at Montreal,
The large amount of street railway construction which the

company has done nlakes them well known among the street

railway fraternity. Mr. Seely was kept busy in looking up
a number of possible contracts which will in some cases be
completed this fall and winter.

The complete beauty of the exhibition hall was marred
by a somewhat sad incident. One of the exhibitors became
so much mixed as early as nine o'clock in the morning as to

farget the proper spelling of his name, and as a result the

proper spelling was a source of inquiry among his many
friends. General sympathy was expressed and prayers of-

fered for his reform before another convention.

The Standard Underground Cable company of Pittsburg,

Pa., was represented by G. L. Wiley and James R. Wiley.

The feeder cables of this concern were so well known that

they did not consider it necessary to have an exhibit. There
is probably no better known man in the general trade than

G. L. Wiley, whoso long has had the care of the interests

of this concern in the East, with headquarters at New York
city.

H. McL. Harding had charge of the affairs of the

Walker Manufacturing company of Cleveland, Ohio, going
from New York with the delegation. The exhibit ot this

company was of the usuil high standard, and as it is widely
known for the excellence of electrical apparatus for specially

large sized generators and street railway motors, much time
was given by the visitors at this location in the exhibition

hall.

General Manager Frank A. Thayer, of the Goubert com-
pany of New York, presented in his usual forcible manner
the ineriis of this well-known feed water heater, which has

been so numerously adopted by leading street railway com-
panies. It is a pleasure to hear of the continued growth of

this company, and not a little credit can be given Mr.
Thayer for its success, as no one is more favorably known
to the general trade.

H. T. Richards represented the Safety Insulated Wire i^

Cable company of New York, and although this was his first

appearance for this company at a convention, his large ac-

quaintance among the street railway men made it com-
paratively easy to speak a good word for the company's
productions. Evidently but little of interest in his line

es' aped his attention, as the same push and energy were
shown as have always identified Mr. Richards' career in the

electric business.

A. L. Daniels of Akron, O., had a very fine display of

standard bushings manufactured by the Akron Insulator &
Marble company, and also a full line of porcelain insulators

of various designs. Mr. Daniels also had samples of vitri-

fied clay conduit manufactured by the H. B. Camp com-
pany of Aultman, Ohio. This conduit has been adopted
by a number of companies for telegraph and telephone pur-

poses, and the future promises very bright for a large trade

of this material.

Secretary J. P. McQuaid, of the National Conduit com-
pany of New York, did not have an exhibit, but the con-
vincing arguments with which he presented the claims of

this company's conduit made it unnecessary. He reports

that the season now closing will show the largest bu^-iness

this concern has ever done, and has not been confined to

any one portion of the country. The duplicate orders for

extension of lines have been numerous, and indications are

for a still larger season in 1S96.

Stanley Green, the popular Chicago representative of the

Fuel Economizer company, together with General Manager

J. H. Blackburn, left but few delegates that were not in-

formed regarding their excellent apparatus, which has of

late been so liberally installed in the leading power stations

of the countr)-. The success of this concern has been
largely owing to the untiriug efforts of these gentlemen in

presenting convincing arguments regarding this apparatus

and the great merit of the same.

Secretary H. C. Vancent of Morris Tasker & Co. of

Philadelphia had headquarters at the Windsor, which were
always crowded, and attested to his popularity and the

worth of this company. He referred with pride to the pro_-

ductions of this concern as seen on the streets of Montreal,

where iron poles for electric railway construction, are used,
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and also many other cities in Canada and the United

States. Much of his time w^ taken up in making arrange-

ments for street rail\\-ay poles for future delivery.

C. L. Tolles held op the name of ihe Jewell Belting com-

pany of Hartford, Conn., in a very tempting manner before

ihe delegates and visitors at the convention. Its appear-

ance upon a fine pocketbook made it an attractive souvenir.

The large supply was soon exhausted. Many questions

were asked Mr. Tolles regarding the Jumbo 7S inch four ply

belt which was sold the Washburn &Moen Manufacturing
company of AVorcester, Mass., in September, it being evi-

dent that power station managers are considering the use of

large belts.

The Taunton Locomotive Manufacturing company of

Taunton, Mass., had an exhibit of snow plows, one of

which had the nose plow at both ends of car, showing
that the track could be cleared by operalmg in either di-

rection. The other had a side scraper ot unusual width.

This apparatxis was of excellent manufacture, the cars being
ot new design, very strongly built for such heavy work, and
were shown with commendable pride by their representa-

tive, Edward P. Sharp, assisted by Walter P. Trimble of

Buffalo, N. v.-

President John J. Hogan, of the Hogan Boiler company
of Middletosvn, N. V., assumed charge of the exhibit otthis

company on Thursday, at which time the company was able

to show the various important parts of its boiler to illus-

trate its many points of interest, all of which could not be

mentioned in this short notice. It is enough to say that the

large number of people that were continuously about this

exhibit kept three attendants constantly busy answering the

questions asked, and with few exceptions resulted in their

being requested to give printed matter for future reference.

It was not generally known until the convention that the

American Electrical Works of Providence, R. I., are the

manufacturers of the American rail bond, and it therefore

received unusual attention because of the wide renown for

excellence of their productions. Samples of this T rail

bond were eagerly sought, and their claims for high elec-

trical efficiency, together with the best results, and its appli-

cation to the rail, made strong talkmg points in its favor.

This company is now prepared to deliver promptly tele-

graph orders for the various siz2s, upon application.

A 500 horse power installation at the Royal Electric plant,

placed by the Stirling company of Chicago, was referred to

by that company as its boiler exhibit, and it was admired by
a large number of callers. Its many features of excellence

were fully explained by General Sales Agent Frederick A.
Schefller of New VorU. The Stirling company has several

of its original boilers placed in Montreal and the Dominion
of Canada, -and it is preparing to extend its business in that

section. Mr. Scheffler has proven to be the right man in

the right place, as is shown by the manner in which the

company's interests are taken care of.

One of the most interesting exhibits at the convention

was that of the Fiberite company, manufacturer of the Med-
bery overhead material and other specialties. A full and
complete line of trolley hangers, curve brackets, strain insu-

lators, frogs, crossovers, station switches and waterproof'

sockets was shown, and it is safe to say that every practical

railway manager examined with interest all of the devices

shown. The fact that all of the street railway systems in

Montreal are equipped with this material made the exhibit

of special interest. The company was represented by H. J.

Medbery, president, and W. R. Mason, general manager of

the Mason Electric Equipment company of Chicago.

There was perhaps no exhibit that excited more interest

among the street railway delegates at Montreal than the

new material shown by Harold P. Brown of 6S Broad street.

New York, which is called the Edison-Brown plastic rail

bond. The statements made by Mr. Brown were of a most

convincing character as regards the reduction of running

expenses, and also the method of saving power and avoiding

trouble from ruining the gas and water pipes, and in sup-

port of these statements he had fac similie copies of lauda-

tory letters from some of the leading electrical engineers

connected with the street railway business. The possibili-

ties of quick application of this rail bond were highly com-

mended.

The J. G. Brill company of Philadelphia had head-

quarters at the Windsor and a royal good welcome was ex-

tended to the host of visitors who continually crowded the

headquarters. They had on exhibition beautiful models of

late designs in single trucks, maximum double trucks, which

also included elevater service. They had also a working

exhibit that had been in use by the Montreal Park Rail-

road company and the Montreal Street Railway company.
Vice-president J. A. Brill was ably supported by a reception

committee consisting of General Manager Samuel Curwen,
Assistant Secretary W. H. Huelings, Eastern Agent

George Haskell, Central Agent M. Curwen, and Western

Agent F. C. Randall of Chicago, who needed no introduction

to the delegates from the central and western states.

The Westinghouse Electric & Manufacturing company of

Pittsburg was represented in great style by 14 representa-

tives, and although the company made no exhibit in the Vic-

toria Rink, Westinghouse apparatus was in evidence on

most of the street car lines in Montreal. One of these cars,

No. 55, was fitted up with a special equipment showing how
they run motor cars in northern Canada in wmter time, hav-

ing a thorough heating outfit. Among the representatives

present were Ahearn l^ Soper, Canadian agents of the West-

inghouse company, G. H. Lewars, Albert Schmid, E. N.

Sanderson, J. A. Rutherford, A. F. Stewart, H. A. Craigin,

R. S. Brown, E. F. Gordon, E. H. Heinrichs. The head-

quarters of the company were at parlor 213, Queen's Hotel.

The Westinghouse boys were kept busy letting everybody

know that Westinghouse apparatus was in as great demand

as ever.

George S. Whyte, sales agent, Monadnock building,

Chicago, had charge of the interests of the Chicago Insu-

lated Wire company of Chicago and Sycamore, 111., and

the Badger Manufacturing company of jNlilwaukee, Wis.
The Chicago Insulated Wire company's exhibit consisted
of bare and insulated copper wire ranging from 500,000
circular mils stranded feeder cables to No. 35 B. & S.

gauge magnet wire. The Badger Manufacturing company
exhibited a complete line of overhead material. Badger fuse

box, trolley base, Hoffman rail bond, etc. Mr. Whyte dis-

tributed attractive paper weights in the shape of Badger
trolley bells in miniature. This is an improved form of
W. E. hanger, so designed as to protect the cap holding
the insulated stud from the weather and securely locking it

so that it cannot become loose from the constant jar of the
trolley. Mr. Whyte also distributed small spools ofNo. 35
B. & S. gauge magnet wire and a useful lineman's hand-
book of facts and figures for electric railway constructors.

The American Electrical Works of Providence, R. I.,

was represented by the treasurer, W. A. Hathaway, who
made numerous trips with his friends to the factory of the

Eugene F. Phillips Electrical Works, the Montreal branch of

the company, where a most hospitable welcome awaited the

visitors. They were taken in charge of Superintendent
F. S. Mead, who showed them the interesting points of
wire manufacture. John Carroll, of this concern, who has
been located at Montreal for a nuniber of years, will not be
forgotten for his efforts in making the delegates' stay at

Montreal one to be remembered with pleasure. P. C.

Ackerman, the New York representative of the American
Electrical Works, did not have to be introduced to the

delegates. He knew them all; they remembered him with
pleasure, and did not fail to give him a few quiet tips when
their next order would be placed. F. E. Donohoe, the

Chicago manager of the American Electrical Works, was at

Montreal. Pie came with the western delegation, and
contributed a large share of his time to their personal en-

joyment while at Montreal.

The Babcock & Wilcox boilei-s were represented by the

Canadian manager, William T. Bonner, who had a most
attractive exhibit, comprising a full line of forgings, such
as are used in the construction of the famous Babcock &
Wilcox all-wrought steel boilers. In the background a

number of large photographs of plants installed by the com
pany were hung. Directly above the exhibit was suspended
a banner from which some idea of the extent of the com-
pany's business was to be gained from the legend: "Over
150,000 horse power of the Babcock &; Wilcox water-tube

steam boilers are now in use by American street railways

1856-1S95;" on the other side of the banner: "Over 1,500,-

000 horse power of the Babcock & Wilcox water tube

steam boilers are now in use in all civilized countries."

William T. Bonner, who is an engineer of large experience,

having been connected with several large concerns, such as

Eraser & Chalmers of Chicago, before joining the Babcock &:

Wilcox forces, took pains to explain to everyone the merits

of the company's boilers. All their boilers for Canadian
trade are now built in Canada, auxiliary works for the pur-

pose having been recently established at Belleville, Ont.

The Goubert Manufacturing company's exhibit in the

central space contained two fine models of the company's
principal machines, the Goubert water-tube feed water

heater and the Stratton steam separator. The Goubert
healer has become a great favorite among street railway

engineers, since it meets all the requirements of modern
high-pressure plants. All standard heaters are built for 160

pounds' working pressure, although most orders call ior

pressures of 200 pounds and upward. The special feature

of the Goubert heater is the copper expansion gasket, which
allows the tube section to expand freely without affecting

the joints in tube heads. All tubes are of brass, while the

body is constructed entirely of cast-iron—a combination in-

suring sure protection from corrosion. The Stratton sepa-

rators are guaranteed to furnish absolutely dry steam and

consequently prevent breakdowns due to water in engine

cylinders. Over 500,000 horse power are in use. In addi-

tion to the heaters and separators the Goubert company
also manufactures surface condensers, ammonia condensers

and other special machines, all combining the Goubert ex-

pansion joint and many other valuable features, all fully

described in the company's handsome catalogues. The
head office of the Goubert company is located at 16 and iS

Church street, New York. The principal works are located

at Elizabethport, N. J., while auxiliary shops for the

Canadian trade have recently been estabUshed at Belleville,

Ontario. William T. Bonner is now general agent for the

Goubert Manufacturing company in Canada, with head

office at 415 Board of Trade building, Montreak

The New York special left on Monday evening at six

o'clock via the New York Central Railroad, Adirondack di-

vision, from Utica for Montreal, having a party of about 125

people. It was a jolly party, with no formality, which of

course resulted in an exceedingly pleasant trip, and al-

though arriving in Montreal a little late Tuesday morning,

no fault was found in the service, because it was well known
that two engines had unt'ortunately broken down while en

route. The train was held at Montreal until Friday morn-

ing at nine o'clock, when the return trip was made, stop-

ping at Saranac Lake for lunch, after which a delightful

afternoon was spent by the party in a tally-ho drive and a

trip to Lake Placid by rail. The arrangements were per-

fect in every detail and the best of service was given, and it

was the general opinion that a more pleasant day could not

have been spent. Taking the train after dinner at Saranac

Lake, the party returned to New York, arriving Saturday

morning in time for breakfast. When the New York Cen-

tral & Hudson River railroad desires to have everything

gilt-edged, General Eastern PassengerAgent Milton C. Roach

of New York gets his hands on the wires that control. For

his great interest in anticipating every possible need of the

party on the New York special, they were unanimous in

their thanks tendered Mr. Roach for the very delightful

trip. Owing to his being called to New York he was

obliged to leave the care of the special on its return trip in

charge of Herbert D. Carter, who studied the interest ot

the delegation to the utmost satisfaction ot alk

The Standard Paint Company of New York had one of

the most attractive displays ever seen] at a street railway

convention. It was artistically arranged, and the companys'
insulating compounds, aimature varnish, insulating tape, wa-
ter, acid and alkali-proof rubberoid roofing and roof paints
were sure to catch the eye of the visitor in the e.xhibition hall,

and in a most comprehensive manner were the many claims
of their products presented. The P. & B. compound is

largely used for coating lead-covered and other cables for
underground use, for insulating overhead wires and re-insu-
lating defective wires. The motor cloth fias met with -a

most flattering reception, being made from a strong jute
burlap, thoroughly saturated with P. & B. compound,
which is thereby rendered perfectly waterproof It is strong,
durable and elastic and cannot be torn. P. &. B. armature
varnish is made from the very highest ingredients and is

without a rival. The P. & B. insulating papers are made
from the best of stock and are water, acid and alkali-proof,
ordorless and clean to handle. Large samples of products
sufficient for practical tests are furnished to those interested.

The P. & B. insulating tape is of peculiar value to street
railways. It is made from a material that will not dry out
and carbonize and always remains elastic. It possesses all

the properties of the well-known P. & B. compounds and is

therefore a perfect insulator as well as absolutely weather-
proof. The Standard Paint company was represented by
its general sales agent, F. S. De Ronde of New York, J. C.
Shainwald, the Chicago agent, and H. F. Gillespie. A
memoradum card case of unique design was a souvenir
liberally piesented to the callers at the company's head-
quarters.

New Switchboard Instruments.
The accompanying cut illustrates anew type of switch-

board instruments, amperemeters and voltmeters, which

the Whitney Electrical Instrmnent company has just put on

the market. They are of the electro-magnet type and are

especially designed to meet the demand for a well made and

thoroughly reliable yet inexpensive instrument. The work-

NEW SWlTCHi;()AKIi INSTRUMENTS.

ing parts are incased in iron and sealed, thus shielding them

from foreign influences and bodies. They are calibrated by

hand, and careful comparisons are made with a known stand-

ard throughout the entire scale, thus insuring uniform

accuracy. They are guaranteed to be within i per cent,

of absolute accuracy.

Although these instruments have been on the market but

a few weeks, the demand has been so heavy that the factory

has been run overtime to fill orders. They have been very

favorably received in Canada, where they are in use by some

of the largest manufacturers of electrical apparatus.

Ohio Electric Light Association.
The annual meeting of the Ohio Electric Light associa-

tion w^as held at Piqua, Ohio, October Sth. This was its

first annual meeting, the association having been organized

only in May last. The attendance at this first meeting was

most gratifying under the circumstances. The secretary

was able to report that the association now had on its mem-
bership roll nearly 50 per cent, of all the central station

companies operating in the state.

The officers chosen at the preliminary meeting were re-

elected for the ensuing year. They are: President, A. W.
Field, Columbus Edison Electric' Light company; vice-presi-

dent, William C. Hedges, Mansfield Electric Light Sc

Power company; secretary and treasurer, Samuel Scovil,

Cleveland Electric Illuminating company; executive com-

mittee: B. P. Holmes, Youngstown Electric Light com-

pany; H. K. Wood, Piqua Electric company; L. C.

Newsom, Columbus Electric Light and Power company.

The constitution of the association, as originally adopted,

provided for active, associate and honorary members. At

the meeting at Piqua the constitution was amended so as

to confine the membership to two classes, active and hon-

orary members. Under the head of associate members the

original intention was to afford representation in the asso-

ciation to any manufacturer of electrical apparatus or sup-

plies. Under the constitution as amended, manufacturing

companies cannot now obtain representation in the associa-

tion. The following resolution was unanimously adopted;

Whereas, Certain manufacturers of electrical apparatus

have in the past and are at this time attempting to secure
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franchises for the installation of electric lighting plants in

certain cities of this state; and,

Whereas, These franchises are not sought for the pur-

pose of making a legitimate investment, inasmuch as the

demand for electric service in these towns is not sufficient

to support an additional company, but is rather for the pur-

pose of compelling the existing companies to become cus-

tomers of these manufacturing companies;

J^esohW, That this association now puts itself on record

as condemning such business methods as being neither

more nor less than blackmail, and that such methods jus-

tify the association in requesting each of its members to

refuse to purchase of such companies any apparatus what-

soever, if they thus continue their piratical attacks upon

the invested capital which this association represents.

At the morning session of the association, October 9th,

Caryl D. Haskins of the General Electric company read a

paper on the use of meters and transformers, and the sec-

retary was directed to have it printed and distribated to the

members of the association.

on, as many places as there are on that line. When in any

office the bell circuit is completed it is broken in all the

other offices on that line. The central office instrument,

after bringing all the signals into unison, makes a second

contact with the battery, and automatically works the sig-

nals the desired number of times, when that signal, as, for

instance, 3, opens the circuit, and the generator, by a third

connection made in the central office switch, rings the bell.

Where a motor is used in the central office the operator

simply inserts the plug and turns the crank of the switch to

the desired number on the dial, and the subscriber is called

boiler works now as well equipped with labor-saving ap-

pliances as any of its neighbors. Steam, hydraulic power,

compressed air, and electricity are all employed in the con-

struction of boilers, and the small hand-power shops are

chiefly confined to repair work. The Murray Iron Works
of Burlington, la., present an example of one of these

modern plants, though the- concern itself has rounded its

quarter of a century. Their plant has been kept up with

the times, and they are producing boilers built of the

largest sheets of steel, with the minimum number of

seams.

Dudley Individual Telephone Signal.

Telephone men throughout the West will be interested

in the recent installation of a complete individual telephone

signal system in the Oxford building, Chicago, where the

operation of the apparatus can be examined and tested.

Party line construction, which is the only solution of the

problem of how to get reasonable rates from some telephone

companies, involves the constant ringing of bells where or-

dinary construction is followed. It is to obviate this that

the Dudley signal is designed. The installation at the

Oxford building shows that the constant ringing of the bells

and the necessity of a special ring for each subscriber are

overcome by the use of the Dudley signal, which short-cir-

cuits all bells until the subscriber wanted is called, when

that particular bell is cut in and rung by a device at the

central office. The advantages claimed for the Dudley sig-

nal are that it is simple, inexpensive and easily adjusted.

By its use practically individual wire service with parly line

construction is secured. The subscriber's bell does not

ring unless called by Central. A substantial saving in con-

struction and maintenance is effected and by short-circuiting

bells it is claimed resistance is reduced and the service im-

1

MURRAY TUBULAR BOILER,

automatically. Fig. 2 shows the device with the cover re-

moved.

The Dudley system has been thoroughly tested in large

and small exchanges with perfectly satisfactory results to

the subscriber and central office operator. These devices

can he used with any telephone on a grounded wire or

metallic circuit, and the company is ready to guarantee its

claims in every instance. The system is owned by the Dud-

ley Electric Manufacturing company, with offices at room

65, Sr New street, New York, and room 721 Oxford build-

ing, S6 La Salle street. Chicago. G. W. And rews, the genera

The ideal boiler would be one without seams, but the

one shown in the accompanying cut is as near as can be at-

tained at present. The advantages claimed for boilers

made in this manner are the following: There are no

seams over the fire, and the bottom presents a smooth,

even surface where contraction and expansion are uniform.

In a boiler with the circular seams exposed to the fire the

plates, already weakened by punching, are exposed to the

strain of unequal contraction and expansion due to the lap

and unequal heating of the inner and outer plates. The
lap and rivets form a most convenient lodgment for mud
and scale, are the most difficult parts to keep clean, and are

usually the first places to show weakness and require re-

pairs. The Murray Iron Works boiler is made in two lon-

gitudinal sheets, as shown, and has no dome. It is confi-

dently recommended as a sat-sfactory steam generator.

Fig. 2

DUDLEY INDIVIDUAL TELEPHONE SINGAL.

proved. A description of the device and its operation will

be interesting. It is operated by a step-by-step movement

and actuated by a central office transmitter or switch, as

shown in Fig. i. The central office instrument is con-

nected with a battery, generator and a plug for the switch-

board. When a subscriber is to be called, as, for instance,

3 in Fig. I, the operator inserts the plug and turns the

crank of the switch around to 3. Connection is made with

the battery, which sends out impulses to all the signals which

are wired into telephones at subscriber's station. On the

ratchet wheel of the signal is placed a pin which makes the

contact for the bell. If office i is required, the pin is placed

opposite the first tooth of the ratchet wheel from the point

ailed the zero point; 2 opposite the second tooth, and so

manager of the company, is now in Chicago looking after

the preliminary work of nitroducing the device to the west-

ern public.

Murray Tubular Boiler.

Despite the claims set up by the makers of boilers of

other types, it is maintained that the return tubular boiler

still retains its position as the most satisfactory generator of

steam. The manufacturers of this type have not stood

still in the march of improvement by any means. Every-

one knows, or at least remembers, the little local boiler

shop that used to turn out boilers that were a patchwork of

small plates. As the rolling mills began to produce the

larger sheets heavier tools were, required, and the modern

Hart Flush Switches.

The increasing demand for flush switches adapted to be

set in a recess of the wall, with the finished metal cover

practically flush with the surface of the wall, has led the

Hart & Hegeman Manufacturing compaay of Hartford,

Conn., manufacturer of the well-known Hart switches, to

bring out an improvement in this line of goods. The com-

pany named was the first on the market with a flush switch

made by attaching the switch to a rough cast plate for

holding the switch to the wall, the whole being covered and

concealed by a finished thin sheet metal plate with flanged

edges held in position by the switch handle, which set in a

recess in the face of this plate, thus avoiding any screw

heads on the surface of the finished plate. These finished

plates being made of thin metal, however, were very liable

to become injured in use, and at the best were not per-

fectly flat, and in the right light many appeared wavy.

The new plate, illustrated in Fig. i, is made of solid

plate brass one-eighth inch thick, with edges milled to a

bevel. The switch itself is attached to a brass ring /?,

Fig. 2, having ears B for fastening it to the wall. When
this ring, with switch attached, is screwed to the wall the

ears project to the extent of their thickness from the face

of the wall, and are accommodated by pockets C in the

back of the face plate J^, allowing this plate to set back

against the wall.

In all flush switches made on the old plan there is always

a variation in the distance from the face of the plate to the

porcelain base of the switch, and when the handle is

screwed on it frequently binds on the plate, making it turn

hard, and oftentimes breaking the handle, or else it does

not screw down far enough to hold the plate *in position,

and allows it to rattle when the switch is turned. This dif-

ficulty is particularly noticeable in the gang plates for a

number of switches, and if the handles are not put back on

the same switches with which they were shipped from the

factory, it frequently makes the construction men much
trouble. This difficulty if now obviated by the self-adjust-

ing handle, shown in Fig. 3. The collar A of this handle

has a vertical movement with reference to the body of the

handle of more than i-i6th inch, and is held downward by

a flat spring, which it incloses and conceals. This spring-

pressed collar holds the face plate firmly against the wall

with an easy, elastic pressure. The shape of the handle is
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easy to the hand, and the large sect'on of material around

the metal interior gives it great strength. The material is

stronger than that heretofore used. The range of move-

ment of the collar A compensates for all variations liable

to occur in the distance from the face of the plate to the

porcelain base of the switch. This adjustment makes all

handles, switches and face-plates interchangeable, with no

danger of the handles binding on the face-plates, either

breaking the handles or causing them to turn hard, or of the

face-plates being too loose. This adjustment is especially

advantageous in gang plates. Single plates for all sizes of

the Hart switches, and gang plates for any number of

switches, are now furnished, made as described above, and

with self-adjusting handles.

The dimensions of the different plates are given in Cata-

logue "B," Special plates of any required size are made

to order. Gang plates are frequently furnished with bell

buttons or automatic gas lighting buttons set in the plate.

Plates finished in any of the standard finishes are carried

in stock, and special finishes to match other hardware are

furnished promptly.

has been one of the greatest difficulties lamp manufacturers

have had to contend with. A lamp base is not constructed

with a view to its being attached properly by plaster to the

neck of a glass bulb. This additional brass ferrule seems

to perform an important function in thus overcoming a seri-

ous difficulty in the manufacture of incandescent lamps.

The fastening of the lamp base to the ferrule is accomplished

by mechanical means, and without loss of time in waiting

for the plaster or cement to dry. Care has been taken by

this company to select a very handsomely shaped glass bulb.

"Something New in Incandescent
Lamps."

It is with this introduction that the Adams-Bagnall Elec-

tric company of Cleveland invites public attention to the

latest productions of its factory. Last week the new arc

lamp of the company was illustrated and described, and it

is believed that the favorable impression which it made will

be equaled by that produced by the incandescent lamp

PERSONAL,
Elmer Sperry visited Chicago last week.

William H. McKinlock of Chicago was out of town
last week making a business trip in the Northwest.

Chas. D. Shain of New York city was a visitor at the
Chicago office of the Western Electrician last week.

Samuel F. Nichols, associated with his brother, George
P. Nichols^ in the practice of electrical engineering in
Chicago, was married on October 17th to Miss Mary J.
Forbes of St. Louis. During his residence in Chicago Mr.
Nichok has made a reputation for himself as a thoroughly
competent engineer, and his friends in the electrical field

welcome the opportunity of extending hearty congratula-
tions on his marriage.

TRADE NEWS.
A. Chishoim & Co., Bay City, Mich., report that they

mailed samples of their commutator compound to the
street railways and lighting plants of the country last week.
Any manager who has not received a sample may obtain
one by writing for it. The compound is having a phenom-

HART FLUSH

which is herewith illustrated. The "A-B'' lamp is con-

structed without the glass tip on the large end, which is

caused by welding a tube to the large end of the bulb and

then sealing off close to the bulb when the air has beeu ex-

hausted. In order, therefore, to get rid of this tip it is nec-

essary to seal off at the other end, and to do this the usual

glass mount must be abandoned. 'I'his changes the entire

interior construction of an incandescent lamp, and the

" A-B " lamp presents an entirely new appearance. The
side of the bulb is drawn inwardly in the shape of sharp

pointed projections, which take the place of the usual glass

mount. The platinum wires are conducted through the

walls of the bulb at diametrically opposite points, as far

apart as it is possible to place them, and all trouble from

short-circuiting at this point is avoided. A new feature in

the manufacture of this lamp is the application of a small

brass ferrule to the lamp during the process of construction.

When the leading-in wires have been attached to the plat-

inum they are laid along the neck of the bulb in small

grooves provided for that purpose. Over these wires and

the neck of the bulb is then placed the ferrule, which seats on

the glass. The plaster or cementing substance is then placed

in the open end of the ferrule, filling the grooves and depres-

sions in the glass made for its reception. After this the bulb

is exhausted and sealed off at the neck end. The lamps are

placed in stock in this shape. It is claimed that with an

open-end ferrule the plaster can be better applied to the

glass than with a blind end base. The plaster being applied

during the process of construction has ample time to dry

and harden before the lamps can be shipped to market.

This avoids all trouble arising from " green " lamps or lamps

which will loosen at the base. This loosening at the base

Fig. 3.

enal sale in this country, with an increasing demand i^

Europe.

W. H. Schott, well known to the electrical trade, has
opened an office at 162S Monadnock block, Chicago, and
is prepared to carry on a general construction business.

Mr. Schott has been identified with the electrical business
since 1S84, starting with the old I'homson-Houston com-
pany, with which he was connected until 1SS9. After that

he was with the Western Electric company, for which he
installed and superintended many large and successful plants.

Mr. Schott has been engaged in electric railway construction
in the East during the past year, but has decided to
make Chicago his headquarters. In addition to construction
work, he is prepared to furnish specifications and attend to

all details of construction work. He is making a specialty

of going over present properties and planning improve-
ments. He already has a number of large contracts in

view, and if skill and integrity are worthy of success Mr.
Schott will always be found with plenty of work on hand.

The Western and Middle States electrical trade will be
interested to know of a new western connection recently

made by a prominent eastern concern. For a long time
General Manager Herbert H. Brooks of the American Cir-

cular Loom company of Chelsea, Mass., has felt the neces-

sity of a Chicago office where western buyers of flexible

conduit could receive the same attention as would be the

case were they in direct contact with the eastern office. For
this reason Mr. Brooks has established western headquarters
in 1 114 Marquette building, Chicago, and placed the busi-

ness in the hands of A. D. Chandler as western manager.
Mr. Brooks, however, expects to remain in the West and
work in connection with Mr. Chandler throughout the com-
ing winter. Already Messrs. Brooks and Chandler have
felt the results of what has proved a wise decision, and the

business thus far done by the western department of the

American Circular Loom company would seem to indicate

that the winter will witness a remarkable increase in the

company's western trade. As is well known, by the use of

flexible tube, objectionable joints in conduits are entirely

eliminated, as the flexibility allows of bends of practically
any radius. Each "run" may be an entire length, and the
tubing's tightness in no wise depends on the nicety of fit-

tings of a number of joints or the carefulness cf the con-
structor. The flexible tube is constructed of a spiral of the
best insulating fiber wound with a heavy Para rubber fric-

tion tape, over which is woven a continuous jacket of cotton
similar to that in use in the ordinary garden hose, except
that the stitch is much finer giving the quality of strong
canvas. The tube is then saturated outside with an in-

sulating compound, but the inside is left smooth and hard.
It is finally run through powdered mica, thus producing a
lube which is thoroughly flexible and waterproof and which
is highly fireproof.

BUSINESS.
The Electric Storage Battery company has closed a con-

tract for a complete electric lighting plant for the New
York residence of Charles T. Yerkes. The plant consists
of an Otto gas engine, capable of giving 3; actual horse
power. This engine is belted to a 30 kilowatt Siemens .^

Halske shunt wound dynamo, also a four-pole booster of

7^2 kilowatts. The storage battery cons's s of 60 cells of
type 25-G in lead-lined tanks. These cells have a capacity
of 2,500 ampere hours at a 10 hour discharge rate, the
maximum discharge rate being 500 amperes for four hours.

"SOMETHING NEW IN INCANDESCENT LAMPS."

Mr. Yerkes' residence, at Sixty-eighth street and Fifth
avenue. New York, is wired for about r,20o 16 candle
power lamps, and has besides an electric passenger elevator
and several electric motors for ventilating, pumping and
oilif-r purposes. This is believed to be the largest

sturaj^e battery plant for private house use in this country.

The Phoenix Automatic P'ilter company of Racine, Wis.,
manufacturer of the Tracy oil filter, is very much encour-
aged by the success which has attended its recent efforts in

pushing this device. The system of selling filters of a
thoroughly reliable quality at a small profit is strictly main-
tained by this company. Its treatise on oil is now out and
is sent free on demand. The Phcenixcompany also sends free
assorted price lists. Central station managers throughout the
country are becoming familiar with this device. Its sim-
plicity is its chief feature. To operateit is only necessary to

pour in sufficient soft water to fill the casing to the height of
the water mark, then pour oil to be filtered through the fun-

nel at the top. The oil descends into the distributing cham-
ber at the base, where the flow is temporarily checked,
precipitation taking place; it then passes through the dis-

tributing chamber, ascending to the surface of the water;
the dirt and acid are partly thrown off; it then accumulates in

the storage chamber, where further precipitation takes place.

The oil gradually passes through clarifying disks into the
accumulator, and as clean oil is drawn for use the accumu-
lator is constantly refilled.

ILLBSTRATED ELEGTRIGAL PATENT REG0RD.
547,760, Detachable Wire Tightener. Louis Bickel, 547,

Akron, O. Application filed July li, 1S95.

The claim is for a loop-frame having end guides and a lug
catch, and oppositely disposed windlass bearings of different

diameters, a windlass adapted to fit the bearings, cut diago-
nally between the bearings, and lengthwise from its face to its

approximale center, and a sliding pin resting in a transverse

onfice in the windlass longer than the diameter thereof, and ar-

ranged to fall by gravitation and engage the lug catch.

Issued October ij, iSgj.

•j6i. Street Railway Switch. Irving W. Bliss, War-
ren, R. I. Application filed October 5, 1894.

A roller having a pin in each end set on different sides of the
center, single switch tongues hinged at one end so that their
free ends can be raised and lowered, and having their free ends
held on the pins in slots in the tongues of proper length to lock
the pins when the tongues are raised, with means for operating
the roller by an attachment on a car.

547,783. Conduit System for Electric Railways. John
Hartman, Philadelphia, Pa. Application filed April

7, 1893-

The conduit is provided with a longitudinal slot, the insula-
tor is secured to the inner walls of the conduit sections adjacent
to the slot, and a conductor is embedded in the insulator, and
it normally closes the slot, and has a portion depending
through the insulator.
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547,784. Supply System for Electric Railways. John
Hartman, Philadelphia, Pa. Application filed August

7.- 1S93.

A continuous conduit is provided with parallel trolley

grooves, the latter having therein the lead and return conduc-

tors respectively, each having on each side a metallic protecting

strip, and being insulated from the other end from the sides of

the grooves,

547.834. Electrical Transmission of Power. William D.

Baldwin, Vonkers, N. Y. Application filed July 3,

1S94.

The working motor has a constant field, and the armature

of the generator is connected to the armature of the working
motor; means are provided for automatically varying the cur-

rent through the armature of the motor, and there is a switch

at a distant point controlling the current through the field mag-
net coils of the generator.

547.835. Electric Car Lighting Apparatus. William Bid-

die, Brooklyn, N. Y. Application filed January 16,

1895-

The combination includes a secondary battery and light cift

cuit, a circuit changer and an automatic circuit breaker, a dy-

namo having an armature with seoarate coils and scpara e

pairs of brushes, one pair of brushes beine always m position

for action, and circuit connections from the same to the circuit

changer and circuit breaker, and automatic means for varying

the output of current from the other pairs of brushes and arma-

ture coils for unifying the current under the varying speeds of

rotation of the armature

NO. 547>^9i-

547,833. Mining Machine. Henry H. Bliss, Washington,

D. C. Application filed April 2, 1SS9.

The carriage is supported on a stationary frame, with the cut-

ting apparatus at the front end of the carnage, the electric

motor secured to the ma. hine; automatically variable carriage

feeding mechanism dec eases the speed of the carriage in-

dependently of the rotation of the armature when the coal in-

creases in hardness.

547,837. Mining Machine. Henry H. Bliss, Washing-
ton, D. C. Application filed April 2, 1889.

A portable bed is adapted to be made stationary: horizontal

traveling guides are fitted thereto and form part of a reciprocat-

ing carriage; continuously moving cutters are supported on
and across the front of the carriage. 'L'here are also a continu-

ously moving chain for actuating the cutters, an electric motor
secured to the carriage and moving forward and back there-

with relatively to the bed, and having a continuously revolving
armature adapted to generate momentum and connected by
slowing down gearing with the chain which actuates the cut-

ters, carriage moving mechanism rotating continuously when
in action, and power transmitting mean's for the carriage mov-
ing mechanism connected with the slowing down gearing
driven by the electric motor.

547,847. Combined Electrical and Mechanical Brake.

James R. Cravath, Chicago, 111. Application filed

August 10, 1S95.

This arrang'^ment comprises an electrical brake, operated by
a motor or motors rotated by the motion of the vehicle, a me-
chanicai brake, a single operating lever or handle, a controller
roller for controlling the circuits through the electrical brake.
and locking and releasing mechanism for disconnecting the
controller roller from the operating lever at a predeterm ued
point in the rotation to permit the continued movement of the

operating lever to throw on the mechanical brake.

547,861. Automatic Type Justifying Machine. James W.
Paige and Charles R. North, Chicago, 111. Applica-

tion filed February 14, 1893.

The electrical features include a source of electricity, suitable

electrical connections, an electro-magnet having its armature in

operative connection with a lock, mechanism in connection
with a clutch for restoring the returning bar to a normal posi-

tion, a word key, a word shaft, intermediate clutching mechan-
ism in operative connection with the word key, a loLk for nor-
mally preventing the action of the word shaft clutching
mechanism, an electro-magnet for releasing the lock, means
for connecting the same with a source of electricity, an auto-
matic circuit-maker and breaker adapted to act with each im-
pulse of the machine, and a circuit-maker and breaker inter-

posed in the circuit and in operative connection with the word
key.

547,891. Apparatus for Placing Electric Cables. Edwin
S. Reid, New York, N. Y. Application filed June
iS, 1892.

The cut shows a post winch, comprising a c'amp made in sec-
tions adjustably connected together, and having an adjustable
locking device, a bracket attached to the clamp and extending
upward, and a pulley supported in the bracket, the inner
peripheral sides of which are practically in line with the center
of the clamp, the pulley being adapted to be attached to a
hollow post, and arranged so that a draw-rope passing over the
pulley can pass through the center of the post and outside the
post, where it may be reeled on an ordinary winch.

547,897. Electrical Succession Signaling or Calling System.
James G. Smith, New York, N. Y. Application filed

January 14, 1895.

Two wires run in opposite directions through several sta-

tions, one wire having electrical instruments connected with it,

the instruments having individual circuits at the stations lead-
ing from the wire, the other wire having electrical devices to

effect the breaking of the individual circuits in the electrical in-

struments at one station to permit the current to pass 10 the
electrical instrument at the next station, and means connected
with the opposite portion of the wire for operating the devices
connected with the wires.

547,914. Series Electric Railway. Oliver B. Finn, Phila-
delphia, Pa. Application filed March 29, 1S94.

There is a moving vehicle, an electrical conductor, a support
therefor on the truck, and a depending arm on the car body,
which arm engages the support.

547.930. Coupling for Electro-motors. Franz Marburg,
Jr., Buffalo, N. Y. Application filed May 14, 1S95.

Claim I : The combination with an electro-motor and a main
shaft to be driven thereby, of a friction clutch which couples
said shaft and that of the motor, said clutch beinc adapted to

operate through centrifugal force generated by the rotation of
the armature shaft of the motor, and provided with means for

proportioning said force to the speed of said shaft.

547.931. Insulator for Trolley Wire Supports. John W.
Meaker, Evanston, 111. Application filed November
19, 1S94.

The device comprises a shell havinc acontracted lower por-
tion, a sleeve engat;ing the contracted portion of the shell, and
having its upper end rising above the contracted |)ortion, and a
bell suspended by the sleeve.

547,942. Electrical Succession Signaling or Calling Sys-

tem. James G. Smith, New^ York, N. Y. Applica-

tion filed January 14, 1S95.

Where there are several stations the combination is c'aimcd
of a normally closed line or circuit, having an el ctro-magnct
included in it at each station, and two lines divided into sec-

tions by earth lonnections at each station, one wire including
a signaling apparatus at each station.

547,960. Telephone System and Cable. Joseph W.
Marsh, Pittsburg, Pa. Application filed May 6, 1S95.

A telephine system is described, having the direct wires in-

sulated and twisted together in pairs suitahl/ for the use of
ea h pair as a complete metallic telephone circuit, and having
a common metalli : return consisting of one or more pairs of
wires insulated and twisted together suitably for use as one or
more complete metallic telephone circuits.

547,979. Electric Heater. George H. Whitiingham, Bal-

timore, Md. Application filed July 15, 1S95.

This invention comprises a radiating pipe, a resistance wire
extending through the pipe, an electric insulating, heat-con-
ducting packing completely surrounding the resistance wire
and filling the pipe, a binding post projecting from ihe side of
the pipe and connected witb the resi.'itance wire, and a cap
do ing the end of the pipe and independent of the binding
post.

548,011. Trolley Wheel. Henry Sjhmidt, Moline, 111.

Application filed January 5, 1S95.

The claim : The wheel provided with an oil chamber concen-
tric to the shaft ' r axle, and a series of rods or bars to support
the material containing the lubricant, combined with th«

chambered sleeve placed directly upon the shaft or ax e and
upon which the wheel revolves, and which sleeve is provided
with the openings and grooves, the openin s communicatme
with the portions of the wheel hub which form its bearings and
the opening at the lower side of the sleeve communicating
directly with the oil chamber in the wheel, and the washers
placed upon the shaft against the ends of the wheel and sleeve,

a chamber being formed directly around the shaft inside of the

sleevcj so as to hold the lubricant that escapes from the outer
chamber in direut contact with the shaft.

548.027. Telephone Attachment. Charles H. Bernhard.
Cleveland, O. Application filed March 15, 1894.

A support for the reieiver is made at one end to engage upon
the fori; of tbe.switch, and at the other end to engage the cord
of the receiver, and having an elastic t^dy.

518.028. Electric Arc Limp. Charles Bisel^^r, Jersey

City, N. J. Applicaiion filed May 4, 1895.

The device described comprises a base carrying the lamp, a
lever fulcrumed on the base and provided at one end with a pin

or pins adapted to rest on a fixed part of the magic lantern, and
a screw rod screwing in the rear end of the lever and resting on
a step in the base, so that when the screw is turned an inclined

position is given to the base.

548,036. Incandescent Electric Lamp. Samuel E. Co.x,

Cleveland, O. Application filed July iS, 1S95.

The first claim follows; In an incandescent electric lamp,
the combination, with a bulb, of leading-in wires passing
through and sealed in the walls thereof, and channels or re-

cesses made in the wall of the bulb, in which channels or re-

cesses the outer ends of the leading-in wires are disposed

.

NO. 547.930-

548,038. Thermo-electric Generator. Harry B. Cox,
Hartford, Conn. Application filed January 31, 1S94.

The method of making thermo-electric couples consists in

forming a thin hard metal strip element, and a comparatively
large metal element of a lower fusing point than the strip ele-

ment, then passing an electriu current through the large soft

metal element and thin metal strip, whiih are properly propor-
tioned, so that the hard metal fuses to the soft metal to form the

alloy of the metals of both parts and unite them by graduated
alloj' junction.

548,032. Supply System for Electric Railways. Henry
V. Brown, Brooklyn, N. Y. Application filed Novem-
ber 21, 1S94.

The combination comprises a main circuit, vertically shiftable

current carriers arranged to be normally out of i ontact with the

main circuit and a catch adapted in one position to restrain

and in another position to release the carriers, and an electro-

magnet arranged to actuate the catch, and being momentarily
electrically connected with the next preceding current carrier.

548,070. Electric Railway System. Jolm La Buit, Brook-
lyn, N. Y. Application filed June 26, 1S94.

The first claim is for the combination of a track section and
a section at one side thereof forming the walls of a conduit, a

contact line in the conduit, rock levers supporting the contact
line and having insulated pivotal connection with the tra' k sec-

tion, contact plates carried by the lower portion of the rock
levers, a main conductor located outside the conduit, and the

contact pieces having connection with the conductor,

548,074. Trolley Rope and Pole Controller. Charles A.
Lord, San Francisco, Cal. Application filed January

9, 1S93.

In combination with and mounted upon a trolley pole is a

tension device for the trolley rope, consisting of a hollow reel,

a hollow barrel inclosed within the reel, a spring within the

barrel, having its ends connected respectively to the barrel and
the reel, and a bracket for supporting the parts secured to the

pole.

548. 126. Electrical Illumination. Daniel McF. Moore,
New York, N. Y. Application filed October 13, 1894.

A system of electrical phosphorescent illumination is de-
scribed, consisting of an evacuated inclosure, a tube communi-
cating therewith and extending to distant points, an electric

generator, electrical conductors extending therefrom and pass-
ing through the evacuated space, and means for making and
breaking the circuit within the vacuum.

548.127. Eleciric Lighting System. Daniel McF. Moore,
East Orange, N. J. Application, filed July 19, 1895.

The improvement consists in causing repeated absolute inter-

ruptions ofa circuit of induction by sudden interpositions of an
infinite resistance, and utilizing the electric waves or disturb-

ances so generated to produce luminous effects-

548.128. Electric Lighting System. Daniel McF. Moore,
New York, N. Y. Application hied April 10, 1895.

A number of electrical lamps are used, each consisting essen-
tially ofa rarefied receiver adapted to be rendered luminous by
electric undulations or disturbances; there is a generator in a
circuit common to su h lamps, a shunt or branch of self-induc-

tion around each lamp, and means for rapidly interrupting the

current of the generator.

548.129. Method of Electrical Illumination. Daniel

McF. Moore, New York, N. Y. Application filed

December 4, 1S94.

NO. 548,028.

The Geissler tube effect is attained by producing light

throughout a vacuum traversed by an electric current, intermit-

tently interrupting in the vacuum the current and producing
and maintaining the atmosphere of the vacuum sufficiently rare

to effect an appaient continuous generation of light at all points

of the atmosphere within the inclosure.

548.130. Regulation of Electrical Phosphorescent I lumi-

nation by Magnetic Induction. Daniel McF. Moore,
New York, N. V. Application filed January 3, 1895.

This is accompiished by the comb' nation with an evacuated
inclosure of vibraiorj* electric terminals therein means for in-

terrupting the circuit at the terminals, and an electric conduc-
tor extending by itself alone from one of the term nals only, and
throughout the evaluated inclosure and independent of a re-

turn circuit.

548.131. Apparatus for Generating Phosphorescent Elec-

tric Light. Daniel McF. Moore, New York, N. Y.
Application filed January 7, 1895.

The illuminator consists of an evacuated inclosure, electric

terminals therein normally just escaping contact with each other,

and means for moving them relatively without touching.

548.132. Phosphorescent Electrical Illumination by Oscil-

lation. Daniel McF. Moore, New York, N. Y. Ap-
plication filed January 9, 1S95.

An evacuated inclosure and relatively yielding electric termi-

nals therein, normally separated from each other and forming
the terminals of an electric generator.

548.133. Phosphorescent Electric Illumination by Inter-

mittent and Permanent Interruption in Vacuum.
Daniel McF. Moore, New York, N. Y. Application

filed January 24, 1895.

Ail evacuated inclosure with separable electric terminals in-

cluded in an electric circuit, a conductor forming an extension

to one of the terminals and located in the inclosure, another
conductor conne.ted to earth and e.\tending within the in-

closure so that there isa rarefied air gap between itself and the

extension.

548. 134. Electrical Illumination by Phosphorescent Flame.
Daniel McF. Moore, New York, N. Y. Application

filed January 25, 1S95.

The flame producer consists of the combination of an evacu-
ated inclosure, movable terminals of an electric circuit therein,

and electric conductors of similar polarity and connected to one
of the terminals and extending through the evacuated space
and in loose contact with each other at points.

548,150. Electrical Gold and Silver Extractor. Alfred

Williams and William R. Phillips, Seattle, Wash.
Application filed January 24, 1S95.

This invention includes an insulated cylindrical box, rotarj-

about a vertical a.\is for the purpose of containing mercury and
other liquids, an electric terminal ofa given polarity fi.xed upon
the inner side of the cylinder, and at or near the top thereofan
electric terminal of the opposite polarity fixed upon the bottom
of the cylinder and within the same at or near the center and
away from the periphery thereof a rotary shaft carrying the,

cylinder and provided with a driving pulley and with electric

collecting rings connecting with the respeclive electric terminals
above named, a stirrer extending eccentrically into the cylinder,

and means for vertically reciprocating the same.

548,162. Combined Diaphragm and Electrode. James
Hargreaves, Farnworth-in-Widnes, and Thomas Bird,

Cressington, near Liverpool, Eng. Application filed

December 31, 1S94.

The method of manufacturing a combined porous diaphragm
and permeable electrode consists in depositing directly upon a

metallic permeable electrode a plastic mixture of alkaline earth

and fibrous material, drying the same, and then steeping the

plate in a solution of such a nature as to convert the alkaline

earth into an insoluble binder.
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Electric Propulsion of Canal Boats.
An official test of the application of electricity to canal

boat towing was made at Tonawanda, N. Y., on Oc-

ber 26th. and it was in every way satisfactory. The test

was conducted under the auspices of the Cataract Gen-

eral Electric company and in charge of Frank W. Hawley,

vice-president of that company. So great was the interest

manifested in the affair that it was the occasion of a gather-

ing of prominent citizens and state officials, among them

being ex-Governor Roswell P. Flower, State Superintend-

ent of Public Works George W. Aldridge, State Electrician

Charles R. Barnes, State Engineer and Surveyor Campbell

boat propulsion and aid in building up anew the commerce

on the great waterway. Current for the experiment was

obtained from the power house of the Buffalo-Niagara Falls

electric railway. Master George W, Aldridge, Jr., son

of the state superintendent of public works, turned the

switch by which the connection was made. Richard

Lamb, the inventor of the motor tested, acted as motor-

man, and at 3:30 p. m. he threw open the little lever that

started his device off" over the cableway at good speed.

This set the crowds on the banks, boats and bridges to

ciieering, and seldom has the work of electricity been so

heartily applauded.

wind and current favorable, the speed was at the rate of 4.7

miles per hour.

The motor used was of 25 horse power capacity. The
upper cable, the one on which the motor rests its weight of

1,200 pounds, is made of the hardest crucible steel, having a

tensile strength of 132,000 pounds, whereas the tensile

strength of ordinary steel is but 60,000 pounds. In diame-

ter the cable is i ',4 inches. The civil and electrical engineers

present were especially pleased with the work of the motor

and the arrangement. They were much surprised that the mo-

tor, as it approached a given point, did not pull the sag out of

the lower cable and draw it taut for a distance to exceed one

Side View of Lamb Motor.

W. Adams and his assistant, T. C. Leutze, Hon. W. Caryl

Ely and many other representalives of state, vessel and

shipping interests.

Preparatory to the test a cableway line one and 21-100

miles long was erected along the tow path on the south bank

of the Erie canal, the poles being about 16 feet high above

the ground level, well braced, ?nd 125 feet apart. A view of

this construction is shown in the cut on this page. In all re-

spects the construction and cable were such as to inspire

confidence, which was not marred by anything that occurred

during the test, but, on the contrary, it was increased. The
state officials and other guests took their places on a boat

soon after three o'clock, and their number was largely in-

creased from the gathered crowd until the boat was well

laden with curious, anxious humanity, all eager to witness

this latest ambition of electricity to enter the field of canal

Sc'jiic of Kxp<.-riiin;nl at I onau':inda.

ELECTRIC PROPULSION OF CANAL BOATS.

In the multitude were hundreds of canal men, who felt at

once, as the motor moved easily, gracefully away, that they

saw in its efficiency the freedom from slow animal power for

which they had for many years been longing. To them it

was the commencement of a brighter, better, more prosper-

ous era, and glad was the welcome they extended. Up
along the cableway the motor sped, towing with good speed,

against wind and current, the loaded boat until the end of

the line was reached. Then it was noticed that the motor

had warmed slightly, but not sufficiently to delay its return.

The towline of five boats loaded with people anxious to ride

behind the new "electric mule" was fastened to the motor

and the return trip commenced and ended as successfully

as the up trip. During the up trip, against wind and cur-

rent, the motor towed the single loaded boat at the rate of

3.6 miles per hour, while on the down trip with five boats,

Lamb Equipment With Operator in Position.

span ahead of the motor, thus demonstrating that any num

ber of motors can be used on the same line, when pulling in

the same direction, without influencing the cable but a few

feet ahead of it.

While the boat was under way on the up trip Frank W.
Hawley's private secretary read this telegram from Governor

Morton:
I am in receipt of your letter of October 20th, inviting

me to attend the official test of your system for the propul-

sion of canal boats by electric power, and as you are aware,

from my former communication on the subject, I had hoped
that I might be able to witness this public demonstration of

the efficiency of your great project. Engagements already

made, however, interpose to prevent my acceptance and I

much regret that I cannot be with you.

The achievement of success in so important a scheme as

the application of electricity as a motor for canal traffic is

an event fraught with such deep interest to the commercial

community, and therefore to the whole people, that I can-
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not let pass this opportunity of saying how deeply I am con-

cerned in your enterprise and its ultimate success. It

promises, in larger measure than any other factor, a present

solution of the great problem of canal transportation for the

Empire State, which is the key to tlie geographical position

of a water route from the great lake system to the At-

lantic ocean. Various projects are on foot, in more or less

advanced conditions of scientific and physical development,

for the enlargement of the traffic capacity of the canals of

this state, but the simplest and least costly of them must in-

volve the expenditure of millions of money and occupy many
years of time for their accomplishment.

Your project promises, through the medium of scientific

intelligence and praiseworthy private enterprise, to so multiply

the immediate present scope of the canal service as to furnish

witli present conditions all the actual carrying capacity that

may be required for some years to come.

When the great ship waterway from Chicago to New
York harbor, which is no longer a dream but a scientific

certainty of the not remote future, shall be achieved, your

plan of propulsion for vessels will be more than ever a

requisite for the movement of the still heavier vessels that

will carry the trade.

I repeat my regret that I cannot be with you on this in-

teresting occasion, but I take pleasure in assuring yourself

and your associates in this splendid enterprise of my sincer-

est wishes for its success.

Ex-Governor Flower made a speech in which he pointed

out the vast benefits that would result from the application

of electricity to the canal by giving cheaper transportation

and greater facilities to compete with railroads, a factor

of importance to the East and West.

State Electrician Barnes, who was a careful observer of

everything connected with the test, made this statement:

The entire success of the experiment is exceedingly grati-

fying to me. I have been engaged with electrical aiTairs

exclusively for the last twenty years, and have been interested

in this fine especially of late. I was present as electrician

in behalf of the superintendent of public works of this state

in the fall of 1S93 when the first experiment was made at

Brighton to propel canal boats by electricity; and I have

during a considerable period been looking forward to and
expecting the successful solution of the problem of the ap-

plication of electricity as a motive power on our waterways,

in such a cheap, convenient and certain form as would com-
mend it to shippers and boatmen and induce its immediate

use for that purpose everywhere and particularly upon the

canals of this state.

I have no hesitation in 5a>ing that the test was entirely

successful, and demonstrated to my mind the fact that it

may and will be applied generally upon the canals of this

state, and that it will result in very materially cheapening the

cost of canal transportation as well as increasing the speed
of boats. Taken in connection with the proposed improve-
ment of the state canals, it will result in greatly increasing

the capacity of the canals for transportation purposes; it

will cheapen the cost of the same, and it will thus increase

the power of the canals to control the freight rates between
Buffalo and tidewater.

The cheapness at which the electrical power can and will

be furnished from Niagara Falls for this purpose is assured

by contracts already made by the traction company engaged
in making the present experiment, and with a wise and pru-

dent management I am sure that all the results I have pre-

dicted must follow.

In what I have said in relation to the plan adopted in the

test at Tonawanda, I do not mean that the particular plan

or machinery there used is the only or best one which in-

genuity may devise in the future, hut I do mean to be un-

derstood that this particular plan is simple, cheap, can be
readily and cheaply applied to the present canal boats

and will successfully do the business.

The test made was under the authority and direction of

the superintendent of public works, with the approval of

the state administration. The Legislature had authorized

experiments to be made in applying electricity to the pro-

pulsion of canal boats; it subsequently authorized the Public

Works Department to enter into a contract with the Cata-

ract General Electric company for the equipment of the

canals with some system of canal towing, but first to be

duly approved by the superintendent of public works. A
contract drawn by Governor Flower was entered into with

the Cataract General Electric company, which was authorized

during the term of 50 years to construct, maintain and

operate a system of canal boat propulsion upon all of the

canals of the state of New York. It permitted the use of

either or both banks of the canal, and all canal lands, pro-

vided that the present method of towing was not interfered

with. It has also allowed the Cataract General Electric

company to carry its power mains over all canal lands,

through cities, villages and towns along its line for local

distribution, thus relieving the company from the necessity

of securing municipal franchises. The company entered

into a contract with the Erie Canal Traction company to

apply and operate the towing line at a cost not to exceed

$3,000,000, which amount was subscribed. It being neces-

sary that the system should be first approved by the super-

intendent of public works, the Cataract General Electric

company made this its second test of the value of electricity

for the propulsion of canal boats. The first system sub-

mitted and tested was fully approved by the state authori-

ties, but the Cataract General Electric company believed it

would be better to test also the cableway or traction system.

The electrical equipment employed in these experiments

has been pronounced simple in construction and highly effi-

cient by engineers who have looked into the subject. In the

cut on the preceding page, "beside the general view of the

scene of the experiment, there will be seen in the upper left-

hand corner a side view of the Lamb motor, and in the lower

right hand corner a reproduction of the trolley equipment

with the operator in position. In preparing the line for the

Application of Lamb Motor Which Suggested ihe Idea of Adapting
it to Canal Boat Towing.

ELECTRIC PROPULSION OF CANAL BOATS.

experiment brackets were erected upon posts or supports,

and saddles placed upon the brackets with insulated material

between them. The saddles are designed to prevent short-

circuiting. A bracket is also provided to support the lower

or traction cable. It is not insulated, but at intervals along

pended a hanging frame having attached to it an elliptically

grooved sheave which is revolved by means of a worm or

wedge-gearing, driven by a 15 kilowatt electric motor with

vertical shaft, all attached to the swinging frame of the car.

By taking three turns of a five-eighth inch cable around the

elHptical grooved sheave, when the electric motor revolves

the gearing the sheave winds up, and at the same time

pays out on the five-eighth inch cable, thus pulling along

the car. It is in this way that the motor gets its tractional

friction independent of the weight of the apparatus.

A 500 volt current is used. It is taken from the main

cable through the wheels, thence through the axle to the

axle-box of the hanging frame. Here an insulated copper

wire connects it with the rheostat. The current is returned

through the traction cable which is grounded at intervals,

giving a combined ground and metallic conductor for the

return current. The return current is passed through the

axle of the elliptical grooved wheel; thence on to the five-

eighths-inch wire to the brackets; thence through a wire to

the ground and to the pole of the generator.

The motor is not confined to a straight line in its ability to

operate, for when it reaches the bracket the traction cable

is lifted from the saddle momentarily, and the car can take

a new course. The saddles are made so that the wheels

leave the cable and ride over on their flanges in the chan-

nels of the saddles made for straight line or right or left

deflections. The main cable is used as the electrical con-

ductor. It is insulated at the brackets, by insulating ma-
terial placed between the saddle and the bracket, and the

current is prevented from passing down the frame of the

motor by insulation at the point on the frame where the axle-

box joins the frame proper. The points of insulation are

provided in their construction with hoods to shed water.

The worm gear for this motor is designed to work both

ways, and has ball-bearings at either end of the worm to

lessen the friction and thrust. It differs from an ordinary

worm gear in that it has more than twenty times the bear-

ing surface of an ordinary worm and wheel, moves two

teeth of the gear wheel at each revolution of the worm, and

Housing the Canal Motor oi To-daj',

ELECTRIC PROPULSION OF CANAL BOATS.

the line some of these brackets are grounded. A steel ca-

ble of I '4 inches is supported upon the upper saddles and

a five-eighth inch steel cable upon the lower. In canal boat

towing the cable line is placed on the inward side of the

tow-path. The bearing cable is placed at an elevation of

l6 feet from the ground, and the traction cable three feet

below it. The motor truck is made with two deep grooved

wheels to run on a cable, having a horizontal axle between

them and below their center line. Upon the axle is sus-

works on the principle of a wedge rather than an incline

plane. The gear wheel, worm and ball-bearings are en-

cased in a jacket filled with oil. The gearing was neces-

sary in order to lessen the speed, as the electric motor is

run at 1,240 revolutions per minute.

When a motor is to be run without any boats in tow its

rheostat and conducting wire tow-line are placed upon the

motor, and a driver, perched on a seat on the motor, oper-

ates it.
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The rheostat has an automatic switch. Four insulated

copper wires armored with steel wire form the cable that

conducts the electricity from the bearing cable to the rheo-

stat on the boat and back to the motor, and at the same

time acts as :he tow-line. The upper end is clamped to a

ring that runs on a traveler situated on the frame of the

motor about the lower part of the elliptical wheel. A long

steel clamp with toggle joints is used to hold the towing

cable at any point desired, and has a ring in one end, to

which is attached a short length of rope, which is made fast

to the Sampson post of the boat. The end of the tow-

ing cable is carried to the rheostat on the boat, where

it is coupled to a similar piece of cable wired to the

terminals of the rheostat. The coupler is designed so

that it is impossible to join other than the right wires

together, and the contact is made quickly and securely.

Another view that is presented on this page shows the
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first application of this system. The same principle is em-

ployed, and the apparatus used on Saturday at Tonawanda

is simply a development of the idea winch was first put

into practice'by Mr. Lamb in hauling logs in the woods of

North Carolina. A biographical sketch of the inventor

and some account of his work in developing this system

will not be out of place here.

Richard Lamb, the inventor of the electric cableway, was

born in Norfolk, Va., in 1859. His paternal ancestors for

five generations lived in Norfolk, and his great grandfather,

grandfather and father have served as mayor of that city.

Mr. Lamb was with his father, Col. William Lamb, at

Fort Fisher during both of the terrific bombardments dur-

ing the war. Col. William Lamb built and gallantly

commanded Fort Fisher during both of those memorable

engagements, Mr. Lamb's maternal grandfather was E. M.

Chaffee of Providence, R. I,, a distinguished and successful

inventor. Among his inventions was the present mode of

making rubber shoes, the old way being to mould them

in the shape of shoes when the rubber was coming from the

trees. He designed the Corliss engine that was so famous

at the Centennial Exhibition at Philadelphia, So Mr,
' Lamb comes naturally by his engineering and inventive

ability. He took part in the United States government

survey at the Chesapeake & Albemarle canal and Currituck

sound during the year 1S7S. He finished his course in

civil engineering at Brown University in 1SS3, where he

had the advantage of studying electricity under Prof. Blake,

whose work on the telephone is well known. He worked

for a time in the city engineer's office at Providence, R. I,

He was constructing engineer of the Norfolk system ot

sewers, when he built miles of sewers through quicksand,

and introduced several novel methods of constructing sewers.

It was at this time that he invented, and put into practical

use an automatic electric starter and stopper of the sewer

pump. Mr. Lamb made the survey and plans for the drain-

ing of the great Dismal Swamp. His report to the owners

of the swamp was very generally published throughout the

country. He was constructing engineer of the great Po-

cahontas coal pier of the Norfolk & Western railroad at

Norfolk, Va. At this time he met his wife, the daughter

of the Hon. Henry E. Knox, a distinguished lawyer of

New York. He decided to live in New York, and with

his brother engaged in introducing North Carolina pine in

New York and New England, Their great success in this

undertaking is generally known to the lumber trade. It was

out of this work in the lumber camp that Mr. Lamb came

to develop the system of canal boat propulsion which has

just been tested on the Erie canal. During 18S7 and iSSS

Mr, Lamb undertook the development of the timber re-

sources of Onslow county, N, C, Pie secured extensive

tracts of timber land and built a mill at Jacksonville on the

New river. During 1S93 Mr. Lamb, while carrying on

an extensive wholesale lumber business, laid out and

drained the town of Lambert's Point, Va, It was in con-

junction with this business thit he invented his steam and

electric cableway. He had his plant made at the works of

the Trenton Iron company of Trenton, N. J, The scheme

proved practicable, and Mr. Lamb was enabled to get logs

from the swamps heretofore practically inaccessible. It

occurred to him that he could take the same boiler and en-

gine and deliver the same power a far greater distance into

the swamps by sending the power through the bearing ca-

ble in the form of electricity, and that, unlike steam ca-

ble systems, it would not have to be run in a straight line.

Mr. Lamb found, on investigating the state of the art of tel-

pherage, that other systems had failed owing to the fact that

to obtain the necessary weight to secure tractional friction

between the wheels and the cable, the motor had to

be made heavy, which sagged the cable and increased

the incUne of the cable which is met on approaching

the supports. He overcame this difficulty by building

a machine that would carry its tractional friction independ-

ent of the weight of the apparatus. This he did by having

a flexible steel cable anchored at both ends. Several revo-

lutions of this cable are made about an elliptically grooved

wheel, which is turned by an ironclad electric motor. In

this way the motor is hauled beneath and upon the bearing

cable. The effect is like a steam windlass on a boat, where

one end of a cable is anchored and several revolutions of

the rope is taken about the capstan, and the slack is hauled

in; or, like an elevator, where a sufficient number of turns

has been taken about the drum to provide friction to sus-

tain the weight of the car. In the Lamb electric cableway

the hauling cable is kept parallel with the bearing cable.

Hence, when the motor is climbing the inclination of the

rope, the direction of the pull is in the best possible direc-

tion to save power. This feature insures for the system a

great future for mountain cablevvays, where steep grades are

to be overcome. The original plant that was built was
erected for trial on the sides of the Delaware Sc Raritan

canal. Seeing some mules hauling a canal boat at a slow

pace near his work, Mr, Lamb naturally thought of reliev-

ing their burden by taking their towlines. On testing

canal boat towing the system proved from the start to be

excellent. Subsequent tests were made in pulling the

boats around sharp curves, which also proved entirely satis-

factory, Mr. Lamb then put up his plant in the swamps
of North Carolina, and later in Virginia, where he is now
hauling logs. With a plant generating its electricity by a

20 horse power engine he can go into a swamp and pull

out logs for a distance of one mile, pulling in the logs from

either side of the cable for a distance of 500 feet by a
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lateral hauling device, also of his own invention. He has

also designed an electric saw that takes its current from the

main cable of his electric logging rig. Its crew consists of

a foreman who rides a motor, and thus can superintend all

branches of the work, an engineer who fires the boiler, a

terminal man who unloads logs and cuts wood for the

engine, tliree men and two tree sawyers, in all eight men.

Both in the forest and on the canal Mr. Lamb has designed

the system so that no knowledge of electricity is necessary

on the part of these workmen. The success of the scheme as

applied to canal boat propulsion is attested by the reports

of the witnesses of last Saturday's experiment.

Phasing Transformers.'
By Charles S. Bradley,

On account of the large number of single-phase plants in

existence which were built for lighting, and with no thought
at the time of running motors from these systems, it has
seemed to the electrical engineer very necessary to produce
a single-phase motor. Many talented men have labored
and studied upon this subject, and, so far, the results have
not been at all satisfactory.

During the last few years the rapid progress of the poly-

phase motor has been the only success. The evolution of

electrical art seems to be toward the production of apparatus
which shall make all systems mutually convertible, so that

we may be able to convert the phases produced into a

greater or lesser number. Starting with a generator of three

phases, we shall be able to produce from it two or one.

Again, generating two phases, we shall be able to convert it

into three phases or one. Again, starting with a single-

phase generator, we shall be able to convert it into two or
three phases.

The polyphase motor is so good as to need but very little,

if any improvement, but this is so familiar to the Institute

that I need not go into details. I think the time is not far

distant when we shall be able to fill out with the alternating

currents any engineering problem that may be required of

us. We will be able to take old plants and modify them to

do any work which may be necessary. One of the impor-

tant links to round out the art seems to be the phasing
transformer, so that we can take a single-phase alternating

current and convert it into polyphase of any desired

number.
I have chosen for my work the conversion of single-phase

to three-phase, because the three-phase motors which we

I . Read at the meeting of the American Institute of Electrical En-
gineers, New York, September 25, 1S95.

have been able to construct give us very much less trouble
than the two-phase. In a series of experiments I have
found tliat the two-phase motor would run at a number of
speeds, especially when supplied with current from a phas-
ing transformer. I supposed the trouble arose from har-
monics, but of this I am not certain. The triphase motor
never has given us any of this trouble. These experiments,
however, were carried out before the transformers had been
refined; and, now that we are getting more perlect results,
I think it is very probable that we could return to the two-
phase motor and get much better results than when first

tried. The following is a description of an arrangement
of condensers and cores to produce polyphase and single-
phase alternating currents. Many different arrangements of
condensers and inductances have been tried, and all have
failed to keep their phases at a working relation, except the
one I am about to describe.

A diagram of the phasing transformer and connections
with the generator and motor will be found in Fig. r, .-^

being the generator, £ the simple section of the transformer,
Z> the condenser and /I/ the motor; r, primary of the simple
section of the transformer; « and /, primary of the com-
pound section; ^, A and /, secondaries of the simple section
of the transformer, andy and A secondaries of the compound
section. The primary of the simple section of the trans-
former is in series with the compound section and con-
denser. By the proper adjustment of capacity and induc-
tance, the magnetic flux in the core of the compound sec-
tion is approximately 90 degrees in phase behind the simple
section, then, in order to get three phases from the two, I

resort to resultants in tlie secondaries; ^ and /: constitute
one phase, A andy a second, and z the third. The essence
of this invention rests in the arrangement of the compound
section of the transformer and condenser. There are, un-
doubtedly, several ways of explaining the theories involved
in this device, and most people would prefer the mathemati-
cal description, but as I did not hit upon the invention by
that method, I shall follow in the explanation the same
method of reasoning that I used to arrive at the result.

In order to explain the theory involved in this, reter to Fig,
2, in which A is the generator, £ the inductance, D a con-
denser, /and« represent the leads to the inductance ^, and
to the capacity J). If the generator is generating an elec-
tromotive force in the direction of the arrow. Fig. 2, a cur-
rent will flow through the lead / and the inductance £, as
represented by the arrow priitie, and through n into D, in
the direction of the arrow second, as indicated by the curves
in Fig, 3; that is during the rise of the electromotive force
through the machine from the point to the top of the
wave at /, the current will flow in parallel into or through
the inductance j5^, and the capacity Z>, Fig. 2, As soon as
the wave of the electromotive force commences to decline
from the point/, the condenser will begin to discharge and
the current flowing from it will be in the direction of the
arrow third. Fig. 2. Also, at the same tune, the inductance
will discharge its energy by a current in the direction of
arrow third, so that the current represented by arrow third
will cross the zero line at point t. Fig, 3, or is delayed,
by a time equal to 90 degrees. Thus we see that the cur-
rent represented by arrow third will be lagging in its time
period considerably behind that in the lead r, represented
by curve o-/'. Now, if we wind the lead / and the lead 7/

upon an iron core as shown in Fig. 4 in opposite direc-
tions and of the same number of turns, and have the in-

ductance £ bear a proper relation to the capacity D, so
that the currents represented by arrow prime and arrow
second shall be equal, no magnetic flux will be produced
in the core during the rise of the potential of the machine
from ^ to / on the curve, but during the fall of the elec-

tromotive force of the machine and during the discharge
of the inductance and condenser which is represented by
arrow third. Fig. 2, the currents flowing through n and /
will be in series and flowing in the same direction; conse-
quently the magnetic flux will be approximately 90 degrees
later than it would be if charged directly from the machine.
I have represented in Fig. 2 a section of lead by r and it

will now be clearly seen that the current in the lead r wilF
have a phase difference from the combined or resultant
phases in the leads / and 71. Furthermore, a current in

the lead r will be in lead of the electromotive force of the
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machine, because the inductance and the condenser pre-
viously described cut off ihe flow of the current before

the machine has reached the zero point, and when the lead
ris placed upon an iron core, as shown in Fig. 4, it has
a tendency to lag, which counter-balances the lead and
leaves the main line current somewhere near in phase with
the electromotive force of the generator.

Please refer now to Fig. 4, where the leads /and « are
wound in opposite directions, and completely interlaced upon
the iron core Z., the generator, inductance and capacity be-
ing indicated by the same symbols as in previous figures.

The lead?' is here wound upon the second iron core, which
constitutes the primary of the simple section of the trans-

former as shown at S\ Fig. [, In reducmg to practice and
applying the transformer to an induction motor, we find

that the inductance £ can bedispensed with, as the apparent
inductance produced Dy the motor furnishes all the lag nec-
essary; and it will be noted that in Fig. i the extra induc-
tance which we used in our first experiments is left out of

the combination. The lead from the simple section of the
transformer, it will be noted, goes to the center of the com-
pound section. This diagram does not represent the true
condition of the compound section, for the wmding n and /

are together, or, as before mentioned, interlaced upon the
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core. The magnetic flux in the two sections of the trans-

former are approximately go degrees apart. The second-

aries are therefore wound each partially upon the two

cores, so that the three resuhant phases may be pro-

duced from two, this being in accordance with Fred. S.

Hunting's invention for changing two phases to three.

For the description of this I will quote Mr. Hunting's

own words, and the plan is in Fig. ^:

"If /" and F- represent two primary circuits supplied

respectively with alternating currents differing in phase, or

disposed in any other suitable manner so that the fluctu-

ating magnetic impulses developed in the cores ^1/' and AP
differ in time, then the secondary currents developed in cir-

cuits S^ and S- will differ in time period. If other circuits,

as 53 and S*, be so arranged that part of their convolu-

tions will enclose one magnetic core and part another, there

will be developed in these circuits a resultant current clue to

the combined action of both magnetic cores, and this current

may be given any desired degree of phase displacement

with reference to the current in primary coils /" and P-, ac-

cordingly as the number of convolutions surrounding the re-

spective cores is varied. For example, if, as shown in

circuit S*, an equal number of convolutions is placed around

each core, then there will be developed in circuit S* a re-

sultant currenthaving its phase half way between the phase

of current in coils F^ and/'-. If the number of convolu-

tions on the two cores vary in the proportion of three to

two, and be joined together as indicated by the coils S^ ,the

resulting current produced by these coils will be closer in

phase to the current flowing in /"^ providing the larger

number of convolutions be placed as indicated in the dia-

gram upon the magnetic core controlled by coil FK Thus,

by varying the relative proportions of the two coils inclos-

ing the two magnetic circuits, a resulting current of any

desired phase displacement with reference to the phase of

coils F^ and F- may be developed. It will thus be seen that by

means of two magnetic circuits or cores in which magneto-

motive forces differing in phase are developed, we may pro-

duce any desired number of currents of differing phase, and

may produce a definite degree of phase displacement, and

the resultant current may in any case be shifted closer to

the phase of magneto-motive force in either core, by in-

creasing the inductive influence of said core upon the cir-

cuit carrying the resultant current.

'*In the organization shown in the diagram, we will have

four secondary currents developed from the primary coils

F^ and F~, and assuming that the currents flowing through

these coils differ in phase, all of said secondary currents will

differ in phase."

Mr. Scott's invention for changing two phases to three

may also be used, pnd is shown in Fig. 6. Making the

resultants in this manner by means of the secondary wind-

ings contributes also to steadiness of phasing. If desired,

FIG. 4. PHASING TRANSFORMERS.

two secondaries having a proper two-phase relation may be

used on the motor.

The experimental work, in which I have been greatly as-

sisted by Messrs. Hulse and Chapman, has occupied a

long time and has passed through a great many stages.

The results represent a great deal of patience, and we have

chased the phases from zero to iSo degrees, back and forth,

until there is a well-worn path between these two points,

but finally we have a set of beautiful results, and the electro-

motive force curves will be found in Fig. 7, taken from the

transformer, in connection with a half- horse power motor,

running at full load, and Fig. 8 gives the current curves of

the same. This motor gives powerful starting torque, and
it gives me pleasure to show it to you here in operation. I

want to bring to your attention one feature of the compound
coil used in combination with the condenser, which will be

found in Figs. 9 and 10. If we suppose a direction of mo-
tion as shown by the' arrow and the current in the condenser

branch leads by go degrees,which is represented at <^, and the

current in the inductance branch lags by 90 degrees asindicated

at r, and the wires carrying these currents are wound in op-

posite directions upon the core, we will have a resultant

current, which is represented by extension (/. Increase of

load changes the phase relation of the individual branches,

but not the resultant secondary, and this is explained by
reference to Fig. 10, where a 75 degiee lead and a 75 de-

gree lag are represented by the respective branches, and as

the branches are wound in opposite directions, we find

that when a is turned over, it becomes a lag of 105 degrees,

and the resultant of 75 degrees and 105 degrees again pro-

duce go degrees lag, and the value again represented by the

extension (/. the value of the current is slightly less, but its

resultant phase is the same as is represented in Fig. 9. This
explains the steadiness of phasing which we are able to ob-

tain. This may be explained by another method of dia-

graming, as is shown in Figs. 11 and 12, where curve a rep-

resents the fundamental current, curve d, Fig. ii, a lead of

90 degrees, curve c a lag of 90 degrees, and then /', being

turned over, unites with c to produce the resultant d, which
is go degrees in lag of fundamental curve a. Now, in refer-

ring to Fig. 12, where the fundamental current is again rep-

resented by (7, curve /' represents a lead of 75 degrees,

and full line curve c represents a lag of 75 degrees; then,

when curve ^is turned over in the windings, as shown in the

dotted line, the colls being wound upon the same core, the

resultant effect is represented by the curve d, which is go
degrees in phase from fundamental curve a. Thus we see

by increase of load, which tends to decrease the lead of the

condenser circuit, and also decreases the lag of inductance

circuit, our resultant is still in the same phase relation to

the fundamental current.

The power factor is found to be very good. The current

in the main line, feeding the transformer varying from 10

degrees lead at full load, to 35 degrees lag at no load, and
the motor at starting produces the same effect as when work-
ing at full load, so that we have very good phasing for start-

ing and full load, as well as a good power factor, it being 82

per cent, even at light loads, and the probability is that we
will have very much better results upon larger sized trans-

formers.

The condenser in this combination fills two very import-

ant functions, first assists in the phasing, and second pre-

vents the lag upon the line. This arrangement does not pre-

vent the idle currents flowing in the motor circuits, and
the secondaries of the phasing transformer, and we find in

small motors with the high period of 140 cycles that the ap-

parent energy in the motor circuits is sometimes 2}i times

the apparent energy in the main line. Ihe capacity of

condenser for a one-half horse power motor when i,ooo
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volts are supplied to the transformer is about 2.4 micro-

farads. Our condenser for this size, without connections,

occupies a space of a cube four inches on each side, and ca-

pable of enduring 3,000 volts, or a factor of safety of four,

as the voltage on the condenser is about 700. Of course it

will be understood by those familiar with the designs of in-

duction motors, that it is impossible to design a small mo-
tor with small power factor, as the air-gap necessary for me-

chanical construction has to be so large in proportion to the

size of the motor.
Many attempts have been made by placing the condenser

in direct connection with motors to produce rotary fields,

but have so far been attended with little success; as the

trade requires the motor to be of comparatively low voltage,

which calls ior a large capacity in the condenser, and as

the output of the condenser of a given capacity is propor-

tional to the square of the voltage, it will be seen how ad-

vantageous it is to place the condenser in combination with

the primary of the step-down transformer.

It may seem trite to call your attention to the fact that

the transformer reduces the voltage at the same time it does

the phasing, but I think it is so important that I wish par-

ticularly to emphasize the fact. It is also of great import-

ance that the device has no moving parts.

Upon reference to the cuts showing the curves obtained ofthe

electromotive force and current, it will be readily seen that

they are all of true sine form. The current for this work was
obtained from a 75 kilowatt Slattery alternating machine.

This machine has a surface winding on the armature, and,

therefore, gives practically a sine wave. Just what the trans-

former may do on all the various dynamos that are in the

market, giving all sorts of complex waves, is difficult to say,

with our present experience, but, so far as we know no\v,

the transformer tends to smooth out all the irregularities.

While the principal use for this device at present seems
to be the application of polyphase motors to single-phase

lighting systems, many new ones, undoubtedly, will be found.

It may seem bold to think of applying this to long-distance

trolley railroads, but I am hoping to have it done.

If the voltage is stepped down on the car or locomotive,

it is just as economical to do it by the phasing transformer,

with the exception of the added weight of condensers, which
for a 1,200 horse power locomotive will be about two tons,

and this is not of consequence on so large a power.

These condenseis are very compact and efficient, and will

stand from three to four times their working voltage, with-

out puncturing the dielectric. I am sorry I cannot show
you the condenser in all its details, but tor certain reasons I

cannot do so at present, but will present it to the Institute

at the first opportunity.

A brief description of the motor may be in order, although

it does not belong strictly to the subject. We met with

much difficulty in developing a motor for sohigh a periodic-
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ity as 140 cycles. It is necessary to keep the density so low

and It is always such a temptation to try to get all the power
from a given piece of apparatus, that they are always heat-

ing much more than they should.

With a large number of poles and slots, we found that

any use of wide bars in the armature was out of the ques-

tion, for the eddying currents in the copper were too serious.

We also looked for difficulties which we never found. At
times we thought the heating was due to higher harmonics
produced from the phasing transformer; but the fact is, we
never found any, unless it was in the experiments upon the

two-phase motor. As mentioned before, the waves are all

of the true sine form.

Cuts of the motor are shown in Figs. 13 and 14, the ro-

tary field being the exterior or stationary part, and the sec-

ondary or induced constituting the armature. The armature

is composed of two sections, or practically two armatures

end to end upon the same shaft, one of the armatures having

a low resistance winding and the other a comparatively high

resistance; the field is placed over a high resistance for

starting, and shifted by means of a lever over the low resist-

ance, when it has nearly attained speed. Of course this

arrangement is for securing and starting up of the motor, and
has nothing to do with the phasing transformer, and the mo-
tor might have rings for connecting the starting resistance to

the armature and operate quite as well. The sliding of the
field gave trouble, as the air-gap has to be small, and the
play at the sides (noted la and 2a) allowed the armature to

strike against the field, and when a tight fit was made,
which would work easily when cold, it would stick fast when
the motor rose in temperature; the writer therefore decided
to give it quite a clearance at these points, and give it a guide
at the bottom of the field shown at 3^7. This being central

and comparatively thin, the expansion is not sufficient to

cause sticking, also the guides at in and 2a, being thin ver-

tically, they may fit close, and still slide easily. The lever

for moving crown back and forth is shown at 41?, Fig. 14,

and 5(z, Fig. 13. It fits loosely, having a fulcium at 6c7.

Report on the Death of F. L. Pope.
Edward Weston, William Stanley and George A. Hamil-

ton, after a thorough investigation into the causes of the

death of Franklin Leonard Pope by electrical shock in the

cellar of his home in Great Barrington, Mass., on October

13th, have prepared a long report which* they intend to pre-

sent to the American Institute of Electrical Engineers, of

which Mr. Pope was past-president. The gentlemen named
were intimate friends of the deceased engineer and were well

acquainted with his character and his mode of working. They
briefly describe the Great Barrington electric lighting plant,

in which the alternating current system was employed, and

mention the fact that a converter was hicated in the cellar of

Mr. Pope's house. The primary wires leading to this con-

verter carried current at a pressure of 2,000 volts, while the

secondary house circuit, leading from it, was operated at

50 volts. The report continues:

Mr. Pope was a most careful and deliberate man, and was of
course fully acquainted with the specific arrangement of all

wires and apparatus installed in his cellar, and with the
properties and action of the currents passing into and out of
the apparatus; and the closest examination of every part of
the apparatus and of the position and direction of the marks
found on his body confirms this opinion of his character,
and conclusively proves that he did not attempt to adjust

E, M. F. CURVES
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or remove any part of the apparatus and did not intentionally

touch any part of it.

A few minutes before Mr. Pope went to examine the ap-

paratus, his son turned on a lamp in the south parlor of

the house and in doing so received a slight shock and in-

formed his father of the fact. The light was so dim as to

be of no service, and Mr. Pope's son wanted to go into the

cellar to try to find the cause of the trouble. Mr. Pope re-

fused to let him go and cautioned his son and all other mem-
bers of the family not to touch any of the lamps or fixtures.

at the same time stating that they might receive a severe

shock if they did. It is certain, therefore, that Mr. Pope
knew before he vrent into the cellar that there was some-
thing seriously wrong with the apparatus, and that it was
dangerous to touch it. The mere knowledge of the fact

that a shock could be obtained from the lamp fixture would
at once convey to Mr. Pope's mind positive information

that the circuit was grounded and that there must also

be a leak or connection between the high and low pressure

wires of the converters. -^ * ^ -x- #

The accident occurred in a small space in Mr. Pope's

house which was partitioned off in the northeast corner of

the main cellar. This space was but very dimly lighted at

the time (about 5:20 p. M.) by very feeble daylight coming
through a window 34 inches long by 13 inches wide. At
the time Mr. Pope entered the cellar it was not so dark as

to prevent a man seeing any large objects in the place, but

there was not light enough to permit of a proper inspection

of the smaller parts of the electrical apparatus, and proba-

bly not enough to enable him to see the wires leading into

and out of it. When Mr. Pope went into the cellar he
took with him a small kerosene lamp which was known to

be lighted when he went down the cellar stairs. From all

the conditions in the case it appears to be absolutely certain

that it was some trouble with this kerosene lamp which
was indirectly the cause of his death.

The two converters used for reducing the pressure of the

2,oco volts to 50 were fastened to pine boards which were
attached to the side of a large chimney which was partly

enclosed in the space partitioned off, and to the front of the

chimney and very near the converter the supply meter was
attached in the same way. This chimney and all the elec-

trical apparatus was very close to the small window already

referred to, the boards to which the converters were at-

tached being only 28 inches from the end of the window
frame and the faces of the converters were about lO inches

nearer the window. The wires carrying the 2,000 volt cur-

rent from the street lines were brought into the cellar

through the window opening, but in such manner as not to
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nterfere with the free opening and closing of the window.

The window was supported by a pair of hinges attached to

the upper part of the window frame, very near the ceiling,

so that it was in a pendant position and could swing very

freely and easily, the long side of the window frame being

parallel with the ceiling. Shortly after Mr. Pope left the

south parlor, Miss Anna Pope was startled by the sound of

a hea\-y fall and smashing glass. She secured a lamp at

once and rushed down stairs and to the space in which the

electric light apparatus was erected. Mr. Pope lay on the

tloor, breathing or gasping hea\nly. She immediately called

her mother and then ran for medical aid. Two physicians

(Dr. Large and Dr. Benjamin) live within 200 feet of Mr.
Pope's house; one was in attendance within five minutes

and the other within eight minutes after the accident.

These gentlemen immediately resorted to the usual means
of restoring respiration aud they were soon aided in their

efforrs by Dr. Camp, who was also called, and all three did

all that was possible to be done to revive Mr. Pope, but
without avail.

Mr. Pope fell backward, and his body rested in a per-

fectly horizontal position, on his back, the bottom of his

feet being 14 inches from the chimney wall, and the gen-

eral direction of the body almost at right angles to it. His
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right foot was almost in a line with the side of the chimney
to which the converters were attached. The lamp chimney
was in fragments near his foot and the lamp was on the

floor on the other side of his body at a point not very far

from the left knee.

There were only three marks of injury due to the pas-

sage of the electric current found on Mr. Pope's body, all

of which were found on the outer surfaces of the right

hand. One of these marks is a nearly U-shaped cur\'ed line,

its entire length not exceeding one inch, its width about
three-sixteenths of an inch, and its depth about three thiriy-

seconds of an inch. The form of the curve was not quite

as regular as the curve of the letter U. This mark is situ-

ated nearly at the top of the second thumb joint, but a

little nearer the back of the hand than to the palm. An-
other and much larger mark is in the form of a nearly

straight scar, three inches long and almost exactly the

same width and depth as the curved mark on the upper
part of the thumb ioint. This long scar extends from the

outer and upper palm or surface of the hand toward the

back and wrist. The third mark is a very slight surface

bum on the outer edge of the index finger, extending from
about the quick of the nail to the first joint, but much
nearer the back of the finger than to the inner surface. The
inner surface of this finger and all other inner surfaces of

the hand showed not the slightest trace of injury. All the

surfaces of the hand which must of necessity have been

brought into contact with the electrical apparatus if any
attempt had been made to handle it or touch it for the pur-

pose of investigation or adjustment are absolutely intact.

It is certain, therefore, that Mr. Pope did not intentiooally

touch any part of the apparatus, and the fact that the

marks on the hands are all on parts which are never used

for the purposes of adjusting, feeling or investigating

anything is positive proof that the fatal contact of the

hand with the electrical apparatus was accidentally made.
The soles of his shoes were closely examined and a large

number of small spots and several large ones were found in

which the leather had been slightly burned or disintegrated

by the current. These spots on the soles of his shoes and
the marks on his right hand serve to conclusively prove

that the circuit was completed through his feet and right

hand, and taken alone they would establish the fact that
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some part of the primary or 2,000 volt circuit was con-

nected with the earth or grounded.

All parts of the electrical apparatus and the wires leading

to it were most carefully examined with the hope of finding

some mark or marks which would show the exact spot

where the contact was made by his hand. No stains or

marks could be found on any part of the converters or

meter and none could be found on the secondary wires lead-

ing to the house supply wires. There was one suspicious

looking and rather faint mark found on themsulation ofone

of the main wires leading to the primary or 2,000 volt cir-

cuit of the converter. This mark was very close to a

joint in the wire; whether or not the stain on this wire

was due to contact with the hand cannot be stated until

after an examination under the microscope and other

tests.

Not the slightest trace of any injury to the skin of any

part of the feet could be found, notwithstanding the fact

that the marks on the soles of the shoes demonstrate that

the current passed through the feet. The absence of any

marks on the feet is undoubtedly due to the fact that the

shoes were damp or wet and in this condition they would

distribute the charge over so large a surface that no burning

or isintegration of the skin could possibly take place in so
short a period of time as the contact was maintained.
The posiuon of Mr. Pope's feet and the general direction

of the body shows that he was very close to and facing the
sides of the converters, and was also very close to the wires
leading to and from them at the time of the accident. He
must also have been within three or three and a half feet
of the small window, which was not fastened, and which
could and undoubtedly did swing inward with every moder-
ate puff" of wind striking it. On Saturday and Sunday, Oc-
tober i2th and 13th, it rained steadily, and the rain was ac-
companied by quite a strong but puffy wind from the north-
west. The direction of the wind was therefore such as to
cause it to strike the window with considerable force, the
window facing almost directly north. It is believed that
when Mr. Pope began to inspect the apparatus a puff of
wind struck the window, and to protect the kerosene lamp
in his left hand from beingblown out, he suddenly raised his
right hand to shield the tup of the chimney, and in so doing
accidentally struck the primary wire of the converters or
some other part of the apparatus electrically connected
with them, and practically received the full voltage of the
mainline circuit, having 2,000 volts. It is quite possible,
however, that the lamp actually went out, and that in at-

tempting to light a match he made a sweeping contact
(such as would be necessary to produce the long scar) with
the charged part of the apparatus. The position of the
marks on the hand and the direction of the long scar tend
rather to support the first view, and .it is believed that the
lamp chimney was knocked off by the sudden upward move-
ment of his right hand and fell to the floor close to his

right foot, while the lamp in his left hand was carried by
him in his fall and fell to the left side of his body.

Accurate measurements have been made of the rooms and
sketches and photographs were taken of the apparatus as it

stood in its original position.

An examination of the wires leading from the main wires
of the street into the cellar connected to the primary wires

of the converters disclosed the existence of two grounds
near the point of the entrance of the wire into the window
opening.

The two converters were taken down and subjected to a

series of tests to determine their condition. One of them
was found to be perfectly insulated in all is parts and in

perfect electrical condition, except that one of the secondary
fuses was blown or melted. The other converter was in a

badly damaged and dangerous condition, the primary cir-

cuit being broken and connected to the outer casing or

cover, thus giving it a charge at least fully equal to the 2 000
volts on the street lines. On opening the case the insulator

of the converter was found to be destroyed at a point near

one end. The primary and secondary coils were also in

electrical contact with each other. The damaged spot is

also being photographed, and the converter will then be
shipped to New York for further dissection and examina-
tion. The converter was made by one of the large elec-

trical manufacturing companies, and the date of its con-

struction and name of the party who wound or assembled
it was found written in pencil on a piece of paper inside the

case. The record reads as follows: ''Sweitzer 4— 3

—

go," This damaged converter was the one nearest to Mr.
Pope when he received the shock. The cause of the

damage to the injured converter cannot be ascertained until

a full examination of all its parts is made.

The investigation discloses the fact that Mr. Pope met
his death by reason of the existence of one or more
grounds on the primary or main distributing lines of the

system, and if this had not been the case he could not

have received the fatal shock. The facts developed by

the examination and study of the whole of the conditions

in this case demonstrate:

P'irst—That no matter how skilled a man may be or

how much knowledge he may possess of the principles

and mode of operation of electrical apparatus of this

character, it is not safe to place converters inside of build-

ings without providing absolutely effective means of prevent-

ing access to them before the primary or main line cur-

rent Is turned off.

Second—No one should ever be permitted to handle or

touch a converter, or the wires leading to and from it

without first turning of the current from the primary or

main line circuit.

Third—Effective indicating devices and alarms should

be placed on the primary lighting wire circuits to call im-

mediate attention to existence of grounds on the line, and

when such an alarm or indication is given the location of

the ground should at once be determined and the ground
connection removed at once.

Fourth— Daily tests should be made of the condition of

the lines to determine their approximate insulation resist-

ance and records of such tests should be preserved from

day to day so that any deterioration of the insulation re-

sistance of the lines would be discovered,

Fifth—That all overhead high pressure lighting wires

should be provided with guard wires situated above the

lighting wires so as to prevent other wires from falling

on and making contact with the lighting wires, and thus

making grounds. If such guard wires be connected at in-

tervals to theearth they will serve to protect the light-

ing wires to a large extent from the effects of lightning.

Sixth—That telegraph and telephone wires should al-

ways be placed below the lighting wires and should be so

run as to prevent as far as possible interference with the

lighting wires in case the telegraph or telephone wires

break and fall.

The general public in considering this sad accident, must

not lose sight of the fact that the conditions in this case

are very peculiar. If the converters had not been placed

inside Mr. Pope's house, or in some easily accessible posi-

rion, or, indeed, if Mr. Pope had not had some trouble

with the kerosene lamp, it is certain he would not have

met his death by an electric shock. There is no need of

unnecessary alarm or want of confidence in the safety of

the electric light, and Mrs. Pope beheves this so thoroughly

and knows it so well that she immediately had a new con-

verter erected on a pole outside the house and connected to

the house supply wires by means of wires leading to the
secondary coil, and is now again using electric lights in
her home. In the loss of Mr. Pope the electrical pro-
fession has received a severe blow; and it has been deprived
of a most worthy and able co-laborer and one who has
added much to the advancement of the knowledge of the
science of electricity and to the development of the elec-
trical industries. He was a man of sterling character and
added greatly to the luster of the body of faithful and
earnest workers of which this country has the greatest
reason to be proud.

Institute Takes Action on the Death of
F. L. Pope.

The regular monthly meeting -of the American Institute
of Electrical Engineers was held at 12 West Thirty-
first street. New Vork city, October 23d. Vice-president
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Crocker presided, and, a/ter officially announcing the death
of past-President Franklin Leonard Pope, stated that, by
special request of President Duncan, Thomas D. Lockwood
had prepared for presentation a set of resolutions. These
resolutions, which were adopted, are as follows:

Whereas, The American Institute of Electrical Engi-
neers has heard, with heartfelt sorrow, of the sudden death
by a lamentable accident of its past president, Franklin
Leonard Pope; and,

Whereas, We, the members, council and ofiicers of the

Institute, desire to express our profound realization of the

bereavement we have sustained and the sincere grief we
experience, and to record in fitting terms our keen appre-

ciation of the great worth and high qualities of our late

fellow member, his eminent services to our organization,

and his able, unwearying and successful work in applying

electrical energy to many useful purposes, it is therefore

Resolved^ That by the death o*" Mr. Pope, called away
in the full fruition of manhood and the meridian vigor of

intellect, the profession at large has suffered an incalculable

loss, and the Institute has been deprived of a most distin-

guished and valued member, and a wise and sagaciou

counselor, endeared to many members by long, pleasant

and affectionate intercourse, and esteemed and respected

by all. no less for his kindly and warm-hearted nature and
dignified simplicity of character, than for his universally

acknowledged genius and great ability.

Resolved, That we hereby express the poignant grief

wherewith we contemplate the sad event which h;s taken

from us one, who, whether in the earliest days of our associa-

tion, co-operating in its successful establishment, urbanely
and efficiently presiding as our chief executive officer at busi-

ness and social meetings, discreetly and judiciously perform-
ing the unassuming duties of a member of the committee
on editing or in the capacity of an individual member, con-

serving the interests of harmony and stability, has uni-

formly had the dignity of the Institute at heart, and has

assiduously, cheerfully and faithfully labored for its wel-

fare.

And while we sincerely mourn the loss of an associate

FIGS. 13 and 14. phasing TRANSFORMERS.

SO eminent and useful, thus suddenly withdrawn from the

activities of this present life, we most earnestly grieve for

the parting from a friend so sincere, faithful and true.

Resolved, That we extend to his stricken family our ten-

derest sympathy in this the hour of their affliction, and

that, in testimony thereof, a copy of these resolutions be

forwarded to them.
Resolved, That these resolutions be appended to the

minutes of the council and be published in the Transactions

of the Institute.

The regular business of the evening was then taken

up, a paper being read by Hermann Lemp of Lynn, on

"Local Annealing of Hard Faced Armor Plates." This

was followed by a paper on *'The Rating and Behavior of

Fuse Wires," by Prof. W. H. Stine, H. E. Gaytes and

C. E. Freeman of Chicago. In the absence of the authors

this paper was read by the secretary.

At the council meeting in the afternoon the following

named associate members were elected: Harry Byrne,

Chicago, 111.; Edmund P. Coles, Schenectady, N. Y.;

George W. CoUes, Jr., Pittsburg, Pa.; L. G. Crawford,

Chicago, 111.; Harold AV. Shonna'rd, New York city;

Arthur F. Walker,Grand Rapids, Mich.
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If the reports from Milwaukee concerning the street rail-

way controversy are reliable, and there is no reason to doubt

the veracity of all the writers on this subject, the old com-

pany would do well to make some pretense of satisfying

public demands. Just now that corporation seems to be

relying entirely upon its " pull " with the council. The al-

dermen have gotten over their indignation against Col.

Payne and they are supposed to be ready to follow submis-

sively any instructions they may be given. The gi-eat rec-

eiver is to be congratulated upon his success in taming them.

Our correspondent who is in an excellent position to judge

says that the Milwaukee colonel is bound to win.

Official records show improvement in the condition

of electrical business in Chicago. City Statistician Seeger

has made a rough estimate of the advancement in business

in the various industries of the city as compared wiih the

corresponding period last year, the month of August having

been selected upon which to base an estimate. In reply to

the statistician's inquiries the hrm^ and companies for-

warded to him the information sought. Electrical concerns

report a decided improvement, with an increase of 50 per

cent, in the number of employes and an advance of 10 to

2t; per cent, in the wages paid. It is remarked, too, that

the feeling prevails in the trade that there will be a steady

improvement, and that while no sudden rise of great magni-

tude is anticipated there is reason to believe that the growth

will continue gradual and steady, and that the effect will be

lasting.

After, several preliminary te,=ts the official test of the

plan for propelling canal boats by electricity was made at

Tonawanda on Saturday, October 26th, in the presence of

state officials, distinguished citizens from all parts of the

state and representative boatmen. A report of this test is

presented in this issue, and our correspondent announces

that the state officials and experts present were very favor-

ably impressed by the workings of the system. There has

been no data presented showing the efficiency of the electri-

cal appara,tU5|nor \^ th^re any other means at hand of mak-
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ing a comparison with the older methods which it is hoped

to supplant. Of course the economy and efficiency of the

proposed system will have much to do with its general adop-

tion and until further particulars on these points are to be

had there is no use considering the scheme as a practical

measure. No doubt these will be forthcoming in due time.

Their publication will be welcomed by all who are interested

in the project.

Some of the women living upon Indiana avenue, Chi-

cago, are trying to prevent the substitution of an overhead

trolley system for the horse car line at present in operation

on that thoroughfare. They have held several meetings

and have decided to engage in active warfare against the

Chicago City Railway company. One of the leaders of the

movement announced that the opposition was 'not only op-

posed to a trolley line but to any form of street railway upon

that thoroughfare. The women interested have an idea that

they can create the impression that Indiana avenue is a very

exclusive residence street. Asa matter of fact values on that

thoroughfare have not advanced in keeping with those of

other streets, and the chief reason is that the facilities for get-

ting down to\vn are very poor. It will be impossible to keep up

any delusion much longer and progressive citizens are now

realizing that the only hope of the district lies in securing

improved street railway service. In the meantime the

railway company is quietly awaiting the development of the

idea. There is no doubt but that it is growing in favor.

Street railway patents have caused so much trouble

and annoyance that the operating companies have often con-

sidered the scheme of uniting for protection as now sug-

gested by Messrs. Greene and McNamara in their report to

the Montreal convention. The plan is given in detailin

another column, and the arguments in its favor forcibly pre-

sented, but there are grave doubts of the practicability of

the scheme, as the street railroad men heretofore have not

evinced such a brotherly feeling as to warrant the assump-

tion that they will take up the question in the spirit that

will be required to make their action otany value. At con-

ventions where their enthusiasm is aroused and kindly feel-

ing is encouraged they look with favor on these plans, but

as soon as they become immersed in the cares and toils of

managing their respective properties they dismiss every-

thing else from their minds. Something may possibly come

of ihis plan if it is pushed vigorously and kept constantly

before the men who are interested in it, for there is a pos-

sibility of effecting a considerable saving to operating com-

panies. Many of the larger companies have thoroughly or-

g.inized legal departments, well equipped, but they would

welcome the relief that such a plan as that under consid-

eration now promises.

Up in Wisconsin they are discussing the plans adopted

by a couple who desired to get married but found it incon-

venient to arrange a meetmg for the purpose. The young

lady lived at Oshkosh and of course wanted the ceremony

performed there, but the young man, whose home was at

St. Cloud, found that his duties as railroad agent would not

permit him to leave his post, and there was no minister

residing at that point. It was accordingly agreed to employ

the telegraph in uniting the couple, and a clergyman was

found at Oshkosh who agreed to perform the ceremony.

It was then arranged that the usual questions would be

asked the gentleman over the wire and his answer, made

before witnesses, would be returned. The bride would, ot

course, reply to the minister in person. She would then

take a "wedding tour" all alone to her husband's home.

There seems to be no question in the minds of the contract-

ing parties of the validity of the marriage ceremony thus

conducted. Viewed as a purely civil contract, it is con-

tended that there is no doubt of the binding force of such an

agreement. In contracts made by telegraph the rule is

that if a party makes an offer by telegraph, he authorizes a

reply thereto by the same agency, thus constituting the tel-

egraph company his agent for making the offer to the party

to whom it is made and for receiving his reply, and the de-

livery of the reply telegram to the telegraph company for

transmission to the offerer completes the contract. Of course

in the case of a marriage contract it is to be hoped that

there may never be any desire or reason for questioning

the validity of the agreement.

Now that M. Delahaye, and in his wake several other

chemists, have decided that metallic sodium is formed by

an electrolytic process in underground conduits, and that

this, having a rare avidity for oxygen, bursts spontaneously

into flame on slight provocation, and explodes the gas

which is present, how are we to prevent a monthly or

weekly recurrence of the blow-ups of which the city has al-

ready experienced so many? If as at present our under-

ground conduits are ready to go off at every favorable oppor-

tunity, how can we tell, at the present rate of growth of the

i
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city and of commercial electrical underground work, how

many hydrogen guns will be exploded per week in four or

five years from now—say in the year 1900 ?

What is to be done to prevent the formation of sodium,

when the ground is saturated on every commercial thorough-

fare with sodium chloride, and on the streets, too, where the

conduit is sure to be found? It is in these localities that most

gas leaks are to be found, where there is the most tearing

up and relaying of pavements and pipes, around every one

of which there is a passage for escaping gas, into a conduit

or into a cellar, or the reverse, with the very best of tamp-

mg and solidifying of the earth which has been replaced.

And what is to be done if, as very many good people sup-

pose, there is a more rapid wasting away of pipes now than

there was a few years since, when there was no electric

street railway system with a grounded terminal contact,

which has been so many times pictured, with arrows enough

for an Indian bartle field, shovring how the electricity

skirmishes like a lost child, trying to get back to its

mother; the strong current following water and gas pipes

and digging like a wharf rat in its earnest homebound

endeavors? Is there no chemistry which will thwart the

incendiary attempts of this sodium ? Cannot the disciples

of Lussac and Thenard and Lavoisier fill our conduits

with something to vitiate the electrolytic action which

converts the sodium chloride into metallic sodium? Or
failing of that, is there not a chemical union possible

between carburetted hydrogen and some other gas with

which these gentlemen are acquainted, to render it non-

explosive and innocuous ?

If we cannot prevent the cause, can we not have a

cure for this growing evil ?

Tap.\n has done so much of late that we have come to

look upon the inhabitants of that wonderful country as ca-

pable of far greater achievements. They are enterprising,

ambitious, and intensely patriotic, and the resources of the

country afford them ample opportunity for the exercise of

their really remarkable ability. There is no longer reason

to question their possession of great industrial skill; they

have already made marked advancement in the arts, and

they have shown rare perception and discrimination. To-

day they are reach'ng out in every direction, acquiring

knowledge and securing training in the methods that ob-

tain in more highly civilized countries. It is evident that

they are rapidly assimilating the ideas and practices of the

West. It is this feature that has led many to look upon
them as possessing mimetic rather than inventive genius.

Close observers have formed the opinion that while the fac-

ulty for imitation has been highly developed the greater

powers for original thought and experiment have been lack-

ing. But this is by no means established.

What mostly concerns the American merchant and
manufacturer is the fact that under the new order that ob-

tains in the Mikado's realm there is an excellent market

opened for their wares and products. Japan desires to ac-

quire all the benefits of modern civilization, and at present,

at least, it finds it impossible to enjoy these without re-

course to foreign countries.

Inorder to secure a reliable statement of the conditions

of affairs as far as they relate to electrical progress in the

Orient and the outlook for the introduction of American
machinery and supplies, the Western Electrician made
arrangements with William E. Curtis, lately returned from

Japan, for an article on this subject. Mr. Curtis is a news-

paper writer of national reputation, and during his sojourn

among the subjects of the Mikado he was given exceptional

opportunities of observing the advancement that was being

made and of learning the policy of the government and the

capitalists who are assisting in the development of the re-

sources of the country. His views are presented on an-

other page in this issue. It will be remarked that Mr. Cur-

tis alludes to a noticeable increase in the demand for elec-

trical supplies that has resulted in the establishment of a

special business of furnishing articles of this kind, the

same as in America and in European countries. The trait

before mentioned of copying and reproducing the product of

other countries is here remarked, and a personal experience

related which indicates that the incandescent lighting busi-

ness has already been invaded by these apt imitators. But
this was to be expected.

However, it must be borne in mind that there are no fa-

cilities in Japan for making machinery and power o-ener-

ating apparatus on the scale that will be required in the

development of the projects already contemplated, and in

this line especially American manufacturers will find an ex-

cellent field. Already there are many representatives of

American concerns on the ground, and they will doubtless

encourage the development of the numerous electric power
transmission schemes now under consideration. This of it-

self wdl open up a fine market, and it remains only for

American enterprise to develop and take advantage of it.
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Electricity in Japan.

Bv William E. Curtis.

The use of electricity in Japan is almost as general as it

is in the United States. There is no country where modern

improvements are seized upon more eagerly, or are more

popular among the people. While the Chinese, from the em-

perorhimselfdowD to the coolie who plowshis rice paddy with

a crooked stick, are fighting desperately to resist the intro-

daction of modem ideas, Japan is searching all the corners

of the earth for new processes and appliances that will in-

crease her power of production and advance the comfort and

welfare of her people.

In the suburbs of Kyoto, the western capital, is a marine

railway about r,ooo yards long, which transfers through the

rapids of a river the junks, sampans and cargo boats that

furnish transportation for a large portion of the produce that

comes into the city from the country northward. This enter-

prise is the result of a suggestion made in the graduating

thesis of a student in a native school of engineering. For

generations, indeed for centuries, the freight that followed

this line of commerce was shifted by carts or on the backs

of human beings between the upper and the lower levels of

the stream, until that young man, who was born and had

spent his life within sight of that river, having read of ma-

rine railways in some scientific publication, conceived the

idea of applying the principle to the problem his ancestors

had been unable to solve, and made his plan the basis of a

school essay. The governor of the district, who presided at

the graduating exercises, was so much impressed with the

ingenuity and audacity of the suggestion that he employed

him to carry it out. The rapids now furnish power for an

electric plant which hot only lifts and lowers the commerce

of Kyoto through its own foaming waters, but lights the

streets and buildings of the city, feeds the motors of the only

electric railway in Japan and supplies several small factories.

The present plant generates about 6,000 hoise power, but

the capacity of the rapids is many times that amount, and

preparations are already being made to enlarge il to 15,000

horse power.

Osaka is the Chicago of Japan. It is situated about the

center of the main island of the empire, and is the seat of

the largest mechanical industries. Its people are famous

for their enterprise and money-making faculties, and the pop-

ulation of the place has doubled within the last ten years. Fif-

teen years ago there was not a steam engine in Osaka. Now,

from the tower in the old citadel, one can count more than

500 chimneys. It is here that the cotton industry has ac-

quired its greatest development, there being 37 factories with

more than 400,000 spindles already in operation, and several

others are under construction, to be finished during the pres-

ent year. Most of the machinery is driven by steam, but a

company has recently been organized for the purpose of util-

izing the water power of a neighboring province for the pro-

duction of electricity. It is proposed to supply power to

the factories of Osaka at^ the rate of 85 yen (about $42,50

ill American gold) per horse power per year, and as the

proposed plant will transmit a current equal to 15,000 horse

power, it is estimated that the total revenue of the enterprise

will be 1,275,000 yen. The estimated outlay will be 5,300,-

000 yen, which is equivalent to about $2,650,000 in our

money. It is proposed to erect lOO miles of wire at an ex-

pense of 3,000,000 yen, and purchase a plant that will cost

2,300,000 yen. The annual cost of maintenance is esti-

mated at 530, oooyen, which upon the estimated earnings,

will leaveanet|profit of 745,000 yen, or 14 per cent, upon the

capital. The engineers report that the expense of increas-

ing the plant to a capacity of 30,000 horse power will be

comparatively small, and it will be done as soon as the de-

mand justifies it. So large a portion of the capital of this

enterprise had been subscribed before I left Japan as to

leave no doubt of its success, and as the people there are

very prompt and energetic in all their undertakings we may

expect to see the scheme in practical operation within the

next year or two. I take these figures from the prospectus

of the company.

There is an excellent quality of coal in Japan, but the

supply is comparatively limited, and, assuming that the little

island is to become one of the great workshops of the world,

as the prophets predict, the government, with the same wis-

dom that has characterized its policy of developing industry

since the reformation, is already discussing measures to en-

courage economy in consumption and furnish a substitute.

An official commission of engineers was recently appointed

to examine the available water supply within the limits of

the empire. Their report is a curious and interesting docu-

ment. It gives a complete review, illustrated by maps,

drawings and photographs, of the streams of the country,

and their capacity for mechanical power, and reminded the

people of a fact that was familiar but had never been con-

sidered of economical value. Nearly all the mountains of

Japan are extinct volcanoes, with enormous craters that

have been filled with water since the primeval fires were

quenched. These vast lakes, which are numerous, lie at

altitudes varying from 4,000 to g.ooo feet, and are fed from

subterranean sources as well as by the rainfall and the melt-

ing snows. The commission calculates that these natural

reservoirs, probably inexhaustible, are capable of supplying

all the power that Japan will ever need to carry on her me-

chanical industries, and has recommended that they be util-

ized for the generation of electricity.

I cite these facts to illustrate the broad and far-reaching

scheme of industrial development that is now occupying the

minds of the economists and the officials of fapan, because

every one of them is based upon the presumption that the

wheels of the future will be driven by electric currents.

The government is about to build an enormous iron and

steel establishment for the purpose of furnishing construction

material and supplies for its railways, navy yards, public

buildings and other improvements. An appropriation of

6,000,000 yen, or $3,000,000, has already been made for

the purpose, and a commission has been appointed to report

a plan for the consideration of the next parliament, which

meets in November. It is proposed to introduce in this plant

the most improved machinery that the genius of the world

can furnish, and in its contemplation electricity is also con-

sidered as the great motive power of the future.

Concessions for electric railways in nearly all the princi-

pal cities of the country have been obtained or applied for,

including several lines to connect the prmcipal commercial

centers with the towns and cities in their neighborhood.

The longest line proposed is from Kobe to Kyoto, a distance

of nearly sixty miles. There is another between Tokio and

Yokohama, a distance of 18 miles, with branches to seashore

resorts and outlying towns, which will give the system a

mileage four or five times as great. As I was leaving Japan

the company which runs a horse railway from Kozu to Yu-

moto and Myanoshita, the Newport of Japan, a distance ot

about filteen miles, was about to introduce electric motors,

but had not yet decided whether to adopt the overhead

trolley or underground wires. It was awaiting reports

from engineers in the United States and Europe upon the

comparative success of those systems.

The spirit of progress was never so marked as it is in Ja-

pan to-day, and within the next ten years there will be a gen-

eral introduction of public improvements of all kinds. Elec-

tric railways thus far are rare ; that in Kyoto is ihe only one

I saw, or heard of, but you find the electric light and tele-

phone everywhere. The Edison and Brush systems are

most commonly used. In all of the cities of importance are

shops devoted exclusively to electrical apparatus and sup-

plies, and their common use is indicated by advertisements

in the newspapers. Most of this material until recently was

imported from the United States, but there are now several

large manufacturing establishments at which clever imita-

tions of American patents are turned out in large quantities.

They sell much lower than the imported articles but do not

equal them in quality.

A bit of personal experience will be interesting. The

light furnished by a 10 candle burner in my room at the Im-

perial Hotel at Tokio was not sufficient to enable me to read

or write with comfort, and I could not persuade the mana-

ger of the hotel to improve it. I therefore went to a dealer

in electrical supplies upon the Ginza—Ihe State street of the

capital—and bought a 32 candle bulb, which I substituted

for the old one. The improvement was very gratifying, and

when I left Tokio for Yokohama I unscrewed the bulb, and

took it in my trunk. As I was getting settled at the Grand

Hotel, in the later city, I attempted unsuccessfully to attach

my big burner to the chandelier, and had to send for an

engineer to assist me. He explained the difhculty by saying

that my bulb was an imitation of the Brush burner made in

Japan from imported materials, and therefore would not fit

the imported chandeliers. I paid 50 cents for it. He told

me that the imported ones were worth $2.

There will be no great market in Japan for ordinary elec-

trical supplies because the people will manufacture their own,

but during the next few years there will be a very extensive

demand for heavy machinery and apparatus to carry out the

enterprises I have mentioned, and any manufacturer would

not only be justified but gratified in sending over there a com-

petent agent to investigate the situation, and inform himself

thoroughly about the conditions of the market. Nearly all

the large manufacturers of the United States are already

represented by well established and responsible houses, and

some of the larger companies have resident agents, but there

is just now a very determined movement on the part of the

native merchants of Japan to deal directly with manufactur-

ers instead of through foreign middlemen as formerly. This

is the result of a recent remarkable development of national

pride since the Chinese war.

Pumpelly-Sorley Company Absorbed by
the Electric Storage Battery Company.
Perhaps the most important electrical deal of the year,

at least in Chicago, was brought to a conclusion on October
24th, when the Pumpelly-Sorley Storage Battery company
was absorbed by the Electric Storage Battery company of
Philadelphia, the consideration being about $100,000 in

cash.

Negotiations tending to this consolidation have been in

progress for the last six weeks, the Pumpelly company being

represented by B. J. Arnold, its treasurer, who organized

the company in April, 1S93, and has acted as managing di-

rector since that time. W. W. Gibbs, president of the

Electric Storage Battery company, after sending competent
representatives to Chicago to examine into the business ot

the Pumpelly company, decided that the product it was
manufacturing was of sutftcient merit, and the number of
contracts it had secured large enough, to make it a formid-

able competitor in the storage battery field, the Pumpelly
company having recently secured large contracts to install

batteries in conjunction with electric elevators, lighting

plants and electric railways.

While the Electric Storage Battery company felt that it

could stop the Pumpelly company manufacturing by in-

junction proceedings, claiming infringement under the

Brush patents, it was decided that it was better policy to

pay a fair price for the property and the good will of its

officers than to open up the serious question of storage bat-

tery litigation, which had so long acted to the detriment

of the storage battery business. Mr. Arnold went East at

the request of the Electric Storage Battery company, the

result of the visit being an arrangement satisfactory to the

companies, which was ratified by the stockholders of each

company, and the money paid and property transferred last

week Thursday.

The absorption of all of the principal competing battery

companies, and now that of the Pumpelly company, gives

the Electric Storage Battery company a practical monopoly
of the storage battery patents and business of the United

States, and, having recently acquired the right to use the

Tudor battery (which had made such a splendid record in

Europe) in this country, it is in a position to manufac-

ture and supply batteries of any particular design or type

which seems to its engineers best suited for any case, re-

taining throughout the principles involved in the chloride cell.

The reputation of the Pumpelly-Sorley cell, invented by

J. K. Pumpelly and Charles Sorley, and brought to its pres-

ent state of perfection through the efforts of Mr. Arnold,

had become well established, and the probability is that the

purchasing company will manufacture this cell for portable

work in the future.

The deal was managed throughout by Mr. Arnold for the

Pumpelly company with great tact and skill, but with that

scrupulous integrity which is his chief characteristic, The
outcome is satisfactory to all concerned. Mr. Arnold

is warmly congratulated, and he deserves all the good things

said about him.

Mr. Kohlsaat's Joke.
In one of Barrie's shorter novels, "ATlllyloss Scandal,"

the author describes in a very diverting manner the unusual

train of events which resulted in making Tammas Haggart

a humorist. Tammas admitted that in the non-humorous

period of his life he did not consider himself more nicely

put together than other men, but as the result of an extra-

ordinary occurrence the uii.suspected humor in him burst

forth.

In much the same manner a similar transformation ap-

pears to have been wrought in Mr. Kohlsaat of the Chicago

Tiiiii-s-Herald by the excitement of his "horseless car-

riage' ' contest. Mr. Kohlsaat was known as a shrewd and

sagacious business man with journalistic ambitions, but it

was not until he appointed John P. Barrett as one of the

judges of his motocycle race that he blossomed forth as a

genuine humorist. It is certainly a joke toname "Professor"

Barrett as the associate of Gen. Wesley Merritt, com-

manding the Department of Missouri, U. S. A., and Henry
Timken, one of the leading men in the carriage trade of the

country.

Mr. Kohlsaat now surely ranks with Tammas Haggart as

humorist.

The Mississippi river is being sounded at La Crosse, Wis.

,

prior to making the cable which will be laid across the river

there to connect La Crosse and Winona, Minn., by tele-

phone.

A Mysterious Incident.
In a brief obituaiy notice of F. L. Pope, the London Elec-

trical Engineer says: "The late Frank Pope had en-

deared himselt to many members of the profession on this

side, and, as might be expected, to a far larger number on

the other side. The time has not yet come—and will not for

many years, if ever, come—when the writer can divulge a

certain historic incident in which his late friend played a

most prominent part. The incident carried alarm and

dismay to certain patentees and financiers across the At-

lantic, and rendered forever impossible any harmonious

working between these people and the writer."
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Defense in the Berliner Infringement
Suit.

[From the Boston correspondent of the Westekn Electrician ]

The defendants in the case of the American Bell Tele-

phone company against the National Telephone Manufac-

turing company have filed an answer in ihe United States

Circurt Court in Boston. The Bell company brought a

bill in equity against the defendants, alleging that they are

infringing upon the Berliner patent, covering the micro-

phone or transmitter, and ask that they be enjoined by an

injunction from further infringement. The famous patent

in question, No. 463,569, was granted November 17, iSqt.

Tlie answer of the manufacturing company and J. D.

Leatherbee and Arthur F. Boardman, also named as de-

fendants, is in substance as follows:

These defendants upon information and belief deny that

said patent, No. 463.569, in said bill declared upon, is a

good and valid patent, and allege that the same is wholly

invahd.
, t^ rr

first—By reason of the delay m the Patent Office m
and about granting of the same, during which delay many
ri<^hts accrued to the public in and about the invention

alTeged by said bill to be described and claimed in said let-

ters pale'nc, and during which several patents involving the

alleged invention issued to said Berliner, which delay,

these defendants allege, being in no respect iheir fault,

constitutes no reason why they should be prejudiced by

said delayed letters patent issued on an invention alleged

in said bill to have been made in 1S77—eighteen years ago

—rather than the complainant, who was a party to such

delays, if not actively or intentionally, at any rate in fact;_

that there is no reason why these defendants or the public

should exclusively suffer for such delay, and the said

applicant and his said assignees be in no degree preju-

diced thereby; that if by reason of the fault of the law or

of the Patent Ofhce or of the applicant or those in his

interest, or of all combined, such delay occurs in the Pat-

ent Office as in the case of the patent in said bill declared

upon, so that in the meantime applicant fully publishes the

invention and other inventors perfect the invention, then,

whether said delay amounts to laches upon the part of the

applicant or, those in his interest, or amounts to only non-

compliance with the principles upon which the patent law

is founded, or to failure to conform to its established con-

didons precedent, the patent is invalid; and that the com-

plainant has no equity to enjoin these defendants under

said letters patent No. 463,569. but that the complain-

ant is estopped to assert or to enforce such patent.

Second—Because the patent No. 463,569 in said bill de-

clared upon, and especially the alleged broad claims thereof,

are for the same subject matter, thing or invention as letters

patent to said Berliner, No. 233,969, of November 2, iSSo,

and were, therefore, allowed and issued contrary to the

statute in such case made and provided. These defendants

allege that the structure of the apparatus is identically the

same, and described to be the same, in both of faid letters

patent Nos. 463, 569 and 233.969, and that the mode of opera-

tion of said apparatus is the same in each of said letters

patent; and that the said two patents are for the same in-

vention, and for use in the same art; and that the latter of

the two, viz , siid patent No. 463,569, declared upon in

said hill, is void.

Third—Because the thing, apparatus or mechanism de-

scribed and claimed therein was not a patentable invention

or discovery, but an inoperative and worthless device,

wholly failing in point of utiUty, and did not involve the

exercise of invention and was not novel at the time of its

alleged invention, and has never been of any utility or put

to any use.

Fourth—Because the application made June 4, 1S77,

was not according to the statutes of the United States, and
did not become in accordance therewith by the amendments
up to and including July 27, 1S77, and up to and in-

cluding October 27, 1S77, as an application for the

constant-contact variable-pressure transmitter or micro-

phone, or for an art, method or process for the transmission

of speech; and no application for such transmitter, or such

art or method was made until after the same had been in

public use by the complainant and others more than two
years; thereby said Berliner abandoned said alleged inven-

tion, if the same were ever made by him.

Fifth—Because the invention alleged in said bill to be
described and claimed, in said patent is substantially other

than and different from any indicated, suggested or de-

scribed in alleged application therefore of June 4, 1S77, or

in the attempted amendments up to July 27, 1S77, or up
to August S, 1S77, or up to and including October 27,

1S77, ^"^ i^ ^°y application made after June 4, 1S77, was
for such alleged invention, the same dates from the filing

thereof and not, as an allowable amendment, from said

June 4, 1S77, and is subject to all usual defenses thereby

arising.

Sixth —Because said patent No. 463,569, so far as the

same describesj or broadly claims the constant contact

variable-pressure transmitter, or microphone so-called,
' was justly obtained by the said Berliner, or his assigns, for

that which was, in fact, the invention of Alexander G.
Bell, then of Salem, Massachusetts, who was then using
reasonable diligence in adapting and perfecting the same.

Seventh—Because said patent No. 463,569, so far as the

same describes or broadly claims the constaiit-contact vari-

able-pressure transmitter, or microphone so-called, was
unjustly obtained by the said Berliner, or his assigns, for

that which was, in fact, the invention of Thomas A. Edi-
son, then of Menlo Park, N. J., now of Llewellyn Park,
who was then using reasonable diligence in adapting and
perfecting the same.

Eighth—Because said patent No. 463,569, so far as the

same describes or broadly claims the constant-contact

variable-pressure transmitter, or microphone so-called, was
unjustly obtained by said Berliner, or his assigns, for that

which was, in fact, the invention of Elisha Gray, of Chi-
cago, 111., who was then using reasonable diligence in

adapting and perfecting the same.

Ninth—Because said patent No. 463,569 was uniustly

obtained by said Berliner, or his assigns, for that which
was, in fact, the invention of James W. McDonough of

Chicago, ni.,who, was then using reasonable diligence in

adapting and perfecting the same.
Tenth—Because said patent No. 463,569, was unjustly

obtained by said Berliner, or his assigs, lor that which was,

in fact, the invention of William L. Voelker of Springfield

township, Delawarecounty, Pa., who was then using rea-

sonable diligence in adapting and perfecting the same.
Eleventh—Because the alleged invention, the constant-

contact variable- pressure transmitter, or microphone, or

substantial and material parts thereof, had been patented in

the United States prior to said Berliner's invention or dis-

covery thereof,

[Here the defendants cite in support of this contention

along list of patents issued to Thomas A. Edison and oth-

ers.]

Fourteenth—Because for more than two years prior to

any application under and according to the laws of the

United States, by the said Berliner, or his assigns, for let-

ters patent for the invention alleged in said bill to be de-

scribed and claimed in said letters patent 463,569, the

same, or material or substantial parts thereof, had been in

public use in this country both by this complainant and
their predecessors and assignors, and by said Berliner, at

said Boston and elsewhere, and by Alexander Graham Bell,

of Salem, at Salem, and Boston, and Washington, D. C,
and by Thomas A. Edison, formerly of Menlo Park, now
of Llewellyn Park, New Jersey, at said Menlo Park, and
by Elisha Gray of Chicago, at said Chicago and elsewhere;

and by various other persons whose names and residences

are now unknown to these defendants, but which, when
found, they ask leave to insert in this their answer.
And further answering, defendants allege on information

and belief, that before the application of June 4, 1S77,

alleged in said bill to have been filed by said Berliner for

said letters patent No. 463,569, the invention, machine or

apparatus set forth in said application, had been published

in the printed publications hereinbefore in paragraph
eleventh set forth; and had been also in public use in Ger-
many by Philip Reiss, G. Quinke of Heidelberg, Giesen;

C. Bohm of Aschafenberg; Dr. R. Bottger, president of

the Physical Society; Albert & Son, mechanics, Johann
Ehren and Segismund Theodore Stein, of and at Frankfort-
on-the-Main; Leon Gamier, Ernst Hockheimer, Rudolph
Meissel, Heinrich Hold and Heinrich F. Peteur, at Freid-

richsdorf; and in England by William Laddof London; and
at Dublin, Ireland, by Thomas Ballad of Bristol, Eng-
land, Stephen M. Yates and A. M. Vereker of said Dublin;
which said use had shown that the apparatus known and
described, as foresaid, as the Reiss telephone, transmitted

not only musical sounds, but to an extent articulate sounds
and speech, which transmission defendants allege to have
been in part and at times accomplished by varying the re-

sistance in the circuit by varying the pressure of the elec-

trodes, thereby weakening the current without breaking the

circuit.

And further answering, defendants show unto your honors
that the said Berliner, at the time of the alleged invention

set forth in said bill, appears to have been an uninformed
and tentative experimenter upon various theories, including

those enunciated by the said Bell in his patent of 1876, but

not then fully or generally understood, admitted or current

even among scientific students, and does not appear by his

said application or by his acts and writings to have appre-

ciated the alleged necessity of constant contact between the

electrodes, in order to embody Bell's method of transmitting

articulate speech, until long after practical forms of con-

stant-contact variable-pressure transmitters had been pro-

duced, that he naturally failed in his application of June 4,

1S77, and in his attempted amendments up to and including

October, 1S77, to set forth or claim an invention which he

does not appear to have then arrived at, to-wit, a constant-

contact variable- resistance transmitter; that he had there-

fore, by his own admission, sought to protect himself by
filing caveats for what are now considered opposite and in-

consistent inventions, and after his caveat of April I4lh,

alleged in said bill to be for transmitter operating by weaken-
ing the current, but which he appears to have regarded as

operating by make-and-break of circuit, he filed April 30,

1S77, a caveat for an air-discharge instrument, and on May 9,

1S77, a caveat for a distinctly make-a,nd-break transmitter;

that his application of June 4, 1S77, was never made to

state the necessity of constant variable-contact in conform-
ity with the requirements of the patent law, and particu-

larly U. S. R. S., ^ 488S, until after other inventors had
produced commercial forms of constant-contact variable-re-

sistance transmitters, or even until the same had been in

public u?e for more than two years, as hereinbefore set

forth, and that none of the apparatus produced by him
has ever been of any practical use in telephony, nor the
public his debtor for any advance in the art. The Blake form
of carbon microphone was introduced commercially in the

fall of 1S7S; the Edison carbon transmitters were in ex-

tensive public use in the summer of 1S78, and were invented

as early as April, 1S77, and improved in July, 1877, as

shown in applications for said Edison patents Nos. 474,230
and 474.231. And long before that substantially the same
structure as that described in said Berliner letters patent

No. 463,569—a simple structure, as defendants believe—had
been made and operated as a musical telephone and for

other electrical uses, by various persons hereinbefore
named.

In view of these facts and circumstances, and of the his-

tory and state of the art, these defendants, upon informa-
tion and belief, further say that the said Emile Berliner was
not the inventor of any practically useful or commercial mi-
crophone, or constant-pressure variable-contact transmitter

as alleged in said bill or as described and claimed in said

letters patent No. 463,569, but that the same was the

product of the state of the art in 1S76, the invention of A.
G. Bell, set forth in his letters patent of 1S76, and
as hereinbefore mentioned, the invention of Elisha

Gray and others hereinbefore set forth, supplement-
ed by the inventions of Thomas A. Edison, upon some of

which he applied for patents in April and July, iS77,as
shown in U. S. letters patent to said Edison, Nos. 474,230

and 474,231, and hereinbefore set forth, and so far as im-
proved by other and later inventors than said Bell and said

Edison and others aforesaid, the valuable features of such
variable-contact transmitter were largely devised by Blake,
Hunning and others mentioned in complainant's bill, and
are described in various patents and publications now con-
stituting the exposition of the art of electrically transmitting

speech as practiced at the present time.

That in view of the history and state of the art, and of
said references, the letters patent No. 463,569, declared
on or in said bill, are not valid as a patent for an art,

method or process, nor as a broad patent for the machine
known as a constant-contact variable-pressure transmitter,
but if valid at all only as a patent for precise forms or details

of structure merely, or narrow and limited scope.

And further answering, defendants say on information
and belief that the invention and improvements alleged in

said bill to be described and claimed in said letters patent
No. 463,569, were patented to the said Emile Berliner, or
to those in his interest, in foreign countries before the same
were patented in the United States, and that patents there-

fore so granted in such foreign countries have expired, and
that by force of the statutes of the United States in such
case made and provided, the said letters patent No. 463,569
have expired and become void and of no efTect, and that

complainant is not entitled to any relief in equity thereon;

that said foreign patents to said Berliner are: Letters pat-

ent of France No. 134,481, of January S, iSSo; letters pat-

ent of Canada No. 11,734 to said Berliner and one Will-
iams, of September 8, 18S0, and others the countries,

dates and numbers whereof are not now known to defend-
ants, but which, when found, they crave leave to insert in

thi*;, their answer.

And further answering, these defendants say on informa-
tion and belief that said letters patent No. 463,569 do not
describe or claim the herein mentioned telephone trans-

mitters made and sold by defendant; and that they have not
infringed said letters patent No. 463,569, or any of the
claims thereof, if, as they deny as foresaid, the same or
any of the same are of any validity; that the transmitters by
them, or any of them, made, used or sold, as hereinbefore
set forth, are not infringments thereof, in whole or in any part,

but were made under and according to letters patent of
the United States No. 530,575, of December 11, 1894, to

A. F. Boardman and used in connection with receivers

made under and according to letters patent of the United
States No. 520,406, of May 29, 1S94, to said Boardman,
and with telephone switch apparatus made under and ac-

cording to letters patent of the United States No. 545,191,
of August 27, 1S95, to said Boardman; all said telephonic

apparatus being utilized in a novel system of combination
telephone sets, for both long and short distances, made
possible by inventions and improvements in switchboards,
and in systems of wiring whereon application has been or is

about to be made for letters patent, and by which a con-
siderable part of the original cost of a telephone plant is saved;

and they deny that complainant is entitled in equity to en-

join the use of said transmitters, or to prevent or postpone
the public benefits of the use thereof as aforesaid.

And these respondents, further answering, deny each and
every allegation of complainant's bill of complaint, except

such as are hereinbefore admitted true and such as are

hereinbefore declared not within the knowledge of

these respondents, of all which the call for proof is ma-
terial.

And these respondents pray the same benefit of the facts

and things herein set forth as if for the reason thereof

they had demurred when the same would have been proper,

or as if they had especially pleaded to said bill when a

special plea would have been proper. And further, these

respondents are advised that it is not now material or

proper for them to answer said bill.

Wherefore, these respondents submit that the complainant
is not entitled to the relief or any part thereof prayed for in

said bill of complaint, without this, that any other matter
in -said bill of complaint contained material to be answered
unto, confessed and avoided, traversed or denied, is true.

All which matters and things these respondents are ready
to maintain, aver and prove, as this honorable court shall

direct, and pray to be hence dismissed, with their reasonable
co.sts and charges, in their behalf most wrongfully sus-

tained.

Another Chicago Park Lighting Plant.

An important addition to Chicago's electric lighting

plants will soon be made, as the finance-improvement com-

mittee of the West Park Board has engaged the services of

an electrical engineer to prepare plans for a system of arc

lighting for the parks and boulevards on the West Side.

The idea is to have one central plant at which sufficient

power may be generated to light the entire system of parks

and boulevards, the wires to be carried through conduits.

Foree Bain, the well-known Chicago electrical expert,

has been selected as engineer to design, purchase and install

the plant. The installation will consist of 1,000 horse

power boiler capacity, two 500 horse power compound con-

densing Corliss engines, a six-inch jack shaft, with auto-

matic oilers, necessary clutches and pulleys, and eleven loo

light arc dynamos. There will be one thousand 2,000

candle power arc lamps installed. These lamps will hang

from newly designed park poles. The wires will all be placed

underground. There will be required for the plant about

joo miles of underground lead-covered cable. No. 5. When
finished the plant will be a model. It is Mr. Bain's design

to construct the plant with a view to the lowest possible

cost of operation. The work of placing the conduit will be

begun at once. Apparatus will probably not be required

before the first of the year. Mr. Bain is now drawing

specifications with a view to submitting them for the pur-

pose of receiving propositions for the apparatus required.
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Commissioner Moll says that Garfield Park has been

partially agreed upon as the proper location for the plant,

provided it has the approval of the engineer who is making

the suireys and estimates. The commissioners have widely

different views as to the probable cost of the enterprise,

some of them putting it as low as $50,000, while Com-
missioner Graham thinks the board will hardly be able to

get what it wants under an expenditure of $200,000.

About 500 lights are to be placed in Douglas and Hum-
boldt parks and about 25 miles of boulevard are to be

lighted. Commissioner Moll said that far so as the board's

experience in ele:tric lighting had shown, it would cost

about $100 a light to esiablish the plant.

The South Park Board has a large Brush high-tension

plant in Washington Park that has been in operation three

years, and the electric lighting has been found to be a great

improvement.

Lincoln Park, the favorite North Side resort, has also a

plant for furnishing current to the arc lamps which illumin-

ate the drives and walks of that beautiful pleasure ground.

This is a pretentious equipment, and a feature of the instal-

lation is the artistic effect produced by the electric lights

about the lagoons and boathouses. This park also possesses

the Yerkes electric fountain, which serves to attract many
thousands of visitors every summer.

tained. All the air passes through the coils, and all the

heat generated is carried off and distributed into the body

of the car,-the case of the heater remaining perfectly cool.

There is absolutely no waste, and consequently a much
higher degree of efficiency is obtained than has hitherto,

been practicable. These heaters are thoroughly well made,

neat in appearance, easily installed, and are amply guar-

anteed.

Novel Wire Joint.

Electric linemen, wiremen, and telephone and telegraph

linemen especially, will be interested to know something of

what is claimed to be the cheapest wire joint in the market

—and it certainly seems as though there was reason in the

claim made by its manufacturer. The American Electric

Fuse company of S7-S9 Washington street, Chicago, is now
putting on the market the American connector, illustrated

in the accompanying cut. This connector is designed for an

Street Railway Patents.'

Bv F. R. Greene .a.nd J. W. McNamara.

The majority of street railways have, at one time or

another in their history, been sued for using or making
some device which was an alleged infringement on some
patent. These cases were either fought out in the courts

or settled by the railway company rather than go to the ex-

pense of court costs and attorneys' fees. A large propor-

tion of railways have paid and are now paying royalties,

either directly to the patentee or indirectly to the manu-
facturer (the royalty in the latter case being included in the

price of the article paid by the purchaser) on certain arti-

cles in use on their systems. These direct royalties are

often paid when exacted to avoid going to the expense of

hiring an attorney to look up the patent papers to see if

the claimant has a good patent and a valid claim to his

royalty. The expense of investigating such matters is

often more than the amount involved, hence the matter is

settled upon the payment of a few hundred dollars. The
manufacturer should stand the burden of infringement

suits and not the purchaser, and the advantage of an asso-

ciation of this kind would be to influence or compel the

claimant to direct his suits against the manufacturer and
not the railways. Since the adoption of electricity as a

motive power we find that the number of patented articles

in use on street railways has increased wonderfully. We
are confident that a large number of these patents are

worthless and will not "hold water."

Were these alleged parents to be investigated a great

number would become common property on account of the

patent feature becoming eliminated, and hence the patentee

would be deprived of his royalty, and the manufacturer

NOVEL WIRE JOINT.

absolutely air-tight joint formed without heat or solder. lis

manufacturers claim that it is the only connector on the

market that can be made air-tight without heat or solder.

A glance at the three views shown in the accompanying

cut shows first the connector after it has been formed by ma-

chinery ready for shipment, next a section of a joint, while

the last illustrates a complete joint that has been formed with

the aid of this connector. It will be seen that the American

cannector is made of two rolls of sheet copper, not tubing,

the sheet copper being rolled by a specially designed ma-

chine into shape as shown in the top cut of the three. To
make a joint with this connector the wires are inserted one

in each of the rollers as indicated, and the twi=t is made by

means of two special twisting tools that leave a peculiarly

solid joint.

New Electric Car Heater.

The Interior Conduit &: Insulation company of New
York has introduced this season the electric car heater

shown in the cut, which is believed to embody great im-

provements in this class of apparatus. A very high effi-

ciency has been obtained in these appliances, and this

economy of operation is by far the most important factor

which is considered by any railway company. All the

electric energy absorbed by any electric healer is converted

into heat, and it has in consequence been assumed by many

that electric heaters are of necessity of equal efficiency, but

this is not the case. It is not sufficient merely to create

heat, but also to utilize it to the best advantage, and in

order to do this it is imperative that the heat should be

distributed and circulated where it is needed and as fast as

it is generated. In many heaters a large proportion of the

heat produced has been non-effective for any useful purpose

owing to lack of proper distribution, as most of the air cur-

rent passes around the coils, leaving the heat dormant, and

the cases of such heaters absorb a large quantity of heat, so

much so that in some instances fire has been caused, en-

dangering the lives of passengers. Such heaters require

from six to 12 amperes at 500 volts to sufficiently warm the

car. In the heater manufactured by the Interior Conduit

& Insulation company a continual circulation of air is main-

NEW ELECTRIC CAR HEATER.

would at once reduce his price in consequence. We do not
mean to say that the honest inventor is not entitled to his

royalty, provided he has a good bona fide invention. It

is clearly evident that if the street railway companies were
combined together in an association of this character that

the expense to each would be small, while the advantages
would be manifold. Another important item will be the as-

sistance of the association in advising its members concern-
ing new inventions of their own employes, whether the

articles are patentable or whether infringements on other

inventions; the assistance to be furnished free to the rail-

way companies which are members of the association.

This will serve to encourage employes to work out im-

provements in devices in use on street railways and protect

them in their rights. The advantage to the company pre-

senting such new invention will be that they will be per-

mitted to use the device free of royalty.

A great many devices in use on our system are common
property at the present time, from the fact that the patent

has expired, yet how many members of this association

know the expiration of the patent limit on a single device
in use on their roads, and in ignorance of such facts are

still paying the same old price.

The idea of such an organization of this kind was
prompted by the fact that two similar ones have been in

existence for over 24 years for the benefit of the steam rail-

roads, and have been highly successful in every detail.

One of these associations is located in the East and
the other is located at Chicago, and the two include as

members all the important railroads in the country and a

large number of the smaller roads.

The object of the Western Railroad association, as

stated in its by-laws, is as follows: " The object of this

association is the investigation of all patents and improve-
ments affecting the interests of railroad companies, mem-
bers hereof, and their mutual protection against the un-
just and unreasonable claims and demands of patentees and
their representatives, and the procuring of other informa-
tion which may appear to be. of value to the association."

We have had several conferences with the general coun-
sel of this association, and he has been very kind in giving
us information regarding the workings of his association.

He also declared that an association of like nature for street

railways will be highly beneficial to all concerned, and rec-

ommended it.

This association is maintained by an annual assessment
of its members, based on the gross earnings of the several

railroads, payable in quarterly installments. The expenses
of the association consist of the salary of an attorney, office

I. Report of commit lee presented at the convention of the Ameri-
can Street Railway association, Montreal, Que., October, 1895.

help, rent, traveling expenses, court expenses, paten*^
office books, pamphlets, etc , and is conducted on a more
expensive scale than would be necessary in a like organi-
zation for street railways. For instance, in the beginning
our association might not feel like hiring an attorney to
give his entire lime, but only pay him for actual work on
fixed rates. The expenses for the first year would, of
course, be larger in proportion than the following.
The Western Railroad association has won about four-

fifths of its suits, and stands all expenses connected with
the suits, but does not, of course, pay any judgments; the
defendant road paying any judgment that may be entered.
The entire membership, however, obtains the benefit of
all such trials. The work performed by the Western Rail-
road association in 1S94, if done thr ugh the regular chan-
nels by the roads themselves, would have cost about ten
times as much as was paid to the association during the
year for the same. It is the practice of the roads belong-
ing to the association not to put on any new device with-
out first referring the same to the association for advice.

The number of suits against the railroads has been re-

duced very materially since this association was started,

and $60,000,000 in judgments were defeated in one year.

One of the large trunk lines paid Sro.ooo for using a
patented article that was afterward found to be worthless

'

as far as the patent feature was concerned. Since then it

refers all such matters to the Western Railroad association
before adopting devices or settling claims of this character.

A certain street railway, so we are informed, paid $1,500
to prevent suit on an alleged infringement, and the patent
was worthless, as was afterward learned; this might have
been saved if an organization of this kind was in existence.
One of the roads represented at this convention is ne-

gotiating at the present time with two different firms on
matters that could be properly referred to an association

of this character. One of the articles in question is used
by all electric railways in large quantities, and the inventor
is receiving large royalties from the manufacturer. A
patent attorney informed the road that he thought the
patent worthless, but it would take a lawsuit to convince
the manufacturer. If this be true this road would have
saved $10,000 to $15,000 by having this matter investi-

gated at the start, saying nothing about what others would
have saved that are using this article to-day and are paying
the manufacturer whatever he chooses to ask.

The other device referred to can be manufactured by
the companies themselves, which is also true of the former
article, and has recently-come into use and is being used
by several companies in large quantities. The patentee is

willing that the street carcompanies should manufacture the

devices themselves, providing they will pay him a large sum
of money for the privilege of so doing, the company already
having paid him many thousands of dollars for furnishing

the article up to this time. We understand that a similar

device has been used by another manufacturer in the past,

though for some reason it was not patented. This being
true the patent is worthless, and his demand for royalty

would fall flat were the same taken to the courts for settle-

ment. These two matters are still unsettled and are very
important to the roads in question, as well as to others

who are members of this association and are using the same
device.

Another road a few years ago paid over $1,000 in royal-

ties on a truck that was invented by a former emplo)^
while working for the road, simply to prevent a lawsuit,

as it would cost more than this amount to have defended
the suit.

Another important feature in this connection would be

the collecting of different patented devices in use on our
system, the same to be preserved and open to the inspec-

tion at all times of the members of the association. In

short, we might sum up the most important points as

follows:

1. Lessening total expenses in fighting patent suits, etc.,

as a suit affecting one road would affect all.

2. Uniformity of action.

3. Additional safety in putting on new devices.

4. Greater facility in defending suits, etc.

5. Decrease in number of suits and claims on account of

the existence of such an association.

6. Advantage in settling suits.

7. Contesting and avoiding unfair and unjust royalties.

8. Reduction of prices on all patented articles.

9. By members refusing to buy articles where suits are

brought against any of its members, thus shifting suits to

the manufacturer.

10. The dissemination of valuable information to its

members of all matters relative to any suit, etc., in which
one or more members are the interested parties.

11. Advantage of employes of street railway companies
in getting valuable information and assistance on theirown
inventions, whether patentable or infringement of other

devices, without additional cost to said railway or employe.

12. The acquiring of a full and authentic report of all

devices that are commonly found in use on all street rail-

ways, such as fare registers, brakes, rail bonds and num-
merous other articles, giving the expiration of all such
patents, opinion on the validity of the same, etc., and to

be followed up by like reports from time to time, giving

list and opinion of new patents, and list of expired patents.

13. The acquiring of models, devices, etc., for perma-
nent exhibition.

In conclusion, your committee desires to suggest two
plans of carrying into effect the scheme mentioned and
recommends that the association adopt one of the following

methods:
1. Provided the members vote to increase the scope of

the association, we recommend that a bureau be estab-

lished to handle all matters pertaining to patents as out-

lined in this report.

2. Provided it is not deemed best to enlarge the scope
of the association at this time, we recommend that the

association pass a resolution providing: That the annual
dues be divided into two classes, regular and special (or
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if necessary the by-laws be amended to that effect). That

all members be required lo pay the regular dues as already

provided in the by-laws, and that it be optional^ with the

members to pay the additional or special dues. That mem-
bers paying special dues will be entitled to all the benefits

to be derived through the agency of a patent bureau

to be established under the direct control of the

American Street Railway association. That the

special dues be based upon the gross earnings

of the several roads. That the association elect a board of

control consisting of three members, whose terms shall

expire in one, two and three years respectively, and here-

after electing one member each year, the board of control

to establish and carry on a patent bureau as outlined In

this paper, with the funds paid into the American Street

Railway association as "special dues;" provided further

that no street railway company be entitled to the benefits

and privileges of the patent bureau except it is a regular

member of the American Street Railway association.

secured on descending long grades. The disk and shoe are

lubricated by a graphite brush carried in the shoe and press-

ing against the brake disk. This prevents excessive wear

from friction and reduces the resistance between the shoe

and disk—an important feature, as the eddy currents set up

in the brake and shoe are even more effective in stopping

the car than the simple friction between the shoe and disk.

The two sets of brake magnets are in series, securing the

same retarding effect on both axles.

The brake can be apphed to any axle without removing

the wheels, and the wear and tear does not come npon the

tread of the wheel.

CORRESPONDENCE.

Electric Brake for Street Railway Serv-
ice.

A new device shown at the Montreal convention was the

electric brake developed by the General Electric company

and shown in service in connection with two G E Soo

motors. This brake has been developed to perform all the

duties of mechanical brakes without their complications and

faults. It operates equally well whether the trolley is on or

off—in fact, the braking power is not derived from the

central station, but is produced by the moving power itself.

The controller not only regulates the motors, but at the

New York Notes.
New York, October 26.—The Rapid Transit commis-

sioners' tunnel road now appears to have good prospects of

speedy construction, as the Court of Appeals has upheld

Attorney Shepard's contention in relation to the board's

application regarding the consent of property holders. The
Rapid Transit commissioners laid out a route, but did not

get the consent ©f the property owners to the construction

of the road. Application was made by Mr. Shepard, as

counsel for the I'lapld Transit commissioners, to the Supreme

Court, as provided by the constitution, for the designation

of newspapers in which to publish notices of the intention

of the commission to apply to the court for the appoint-

ELECTRIC BRAKE FOR STREET RAILWAY SERVICE.

same time operates the brake, starting, accelerating, re-

tarding and braking the car. When making a stop the

controller handle is sharply thrown from running to brak-

ing position—and electricity does the rest. The operations

are the conversion of the motors into special dynamos for

generating current at very low speeds, the cutting of all

connection with the trolley current and the application of

the brakes. The rheostats and contacts used to control the

motors in running the car also control the current gener-

ated by the motors and needed to apply the brake. The
braking action is two fold and especially efficient. The ro-

tating armature of the motor, instead of tugging ahead with

its fly-wheel action by its momentum, is itself pulling back

and more or less powerfully braking the car through the

gears by the retarding effort of its magnetic field while gen-

erating the braking current. The power, therefore, required

to perform this work is taken from the energy of the mov-

ing car. Not only is the car thus retarded, but the brakes

arrest the motion of the wheels direct with a powerful

force under perfect control of the motorman. No new or

strange device is introduced to the motorman, the combined

electric brake and series parallel controller is only the K2
controller writ slightly larger. The brake mechanism is

readily attached to the motor and axles. It consists of a

cast-iron disk keyed to each axle and a compact electro-

magnet facmg each disk and attached to the motor frame,

preventing it from revolving by suitable lugs. The maxi-

mum current in the brake circuit is regulated by a limit

switch adjusted to limit the current automatically to an

amount just under the slipping point of the wheels. Inde-

pendently of this switch, the brake pressure can be gradu-

ated by the controller handle, and a smooth, even motion

ment of three commissioners to report as to whether a

railroad ought to be constructed or not. It the court ap-

proved the report of the commissioners when appointed,

such approval was to operate in lieu of the consents of the

property owners. The lower courts held that such appli-

cation should be made to the Appellate Division of the Su-

preme Court which was established by the new constitu-

tion, and'that the General Term had no power to consider

it. All of the judges of the Court of Appeals concur in

an opinion that the Appellate Division of the Supreme

Court does not begin to exercise any powers until January

1st next, and that the new constitution does not abridge

any of the powers and authority of the General Term. The
court, therefore, reverses the order of the General Term and

remits the proceedings to that court, in order that the appli-

cation may be acted upon on its merits. William Stein-

way says: '*Now we are in a position to push the under-

ground project rapidly. Counsel will be instructed to make
application at once to the General Term. The papers are

all ready, of course, and the special commission of three may
be appointed immediately. Of course, that commission,

which has 30 days, if I am not mistaken, in which to hear

and determine on the application, will report favorably on

the application, as the city of New York has voted over-

whelmingly in favor of the proposed underground road.

The General Term will, we believe, at once confirm the re-

port, and, as we will have our plans all completed, and as

the city is authorized to bond itself for $50,000,000 for

building the road, there is no reason why the underground

road should not be begun within a few months. It certainly

seems to me that rapid transit for this great city is now
plainly in sight." W. F. O.

PERSONAL.
Wm. J. Hammer, the well-known electrical engineer of

New York, is in Chicago.

L. H. Rogers, general manager of the Adams-Bagnall
Electric company, Cleveland, was in Chicago last week in

the intel-est of his company.

Henry C. Thompson, representing the Electric Gas
Lighting company of Boston, was in Chicago last week.
Mr. Thompson has been making a trip through the middle
and western states in the interest of his company.

Elbert C. 1^'erguson, of the Chicago law firm of Fergu-
son & Goodnow, well known to the electrical fraternity,

read a brief but carefully prepared paper on "Diversity of

Commercial Laws and the Remedy" at the recent com-
mercial law convention in Detroit. The address has been
preserved in pamphlet form.

Prof D. W. Shea, who has been the head of the College
of Electrical Engineering at the Illinois State University at

Champaign, 111., for the last three years, has resigned to

accept the chair ol physics in the Catholic University of
America at Washington, where he will be at the head of
the department of physical sciences and is expected to es-

tablish a college of electrical engineering. Prof Shea will

leave for Washington as soon as arrangements can be made
for carrying on the work of his department in Champaign.

Gen. Thomas T. Eckert, president of the Western Union
Telegraph company, with Mrs. Eckert and Col. and Mrs.
Robert C. Clowry, arrived in Chicago on Monday in the
special car "Electric" over the Rock Island road from Den-
ver. They were returning from an extended pleasure trip

through the Northwest and Colorado, including Pike's Peak.
Gen. and Mrs. Eckert were the guests of Mr. and Mrs.
Clowry in Chicago. They left the city in the evening in

their special car for Lexington, Ky., where Gen. Eckert
owns a stock farm.

Chas. W. Price, editor of the -E/i-rfr/ca/ J?t'Z'ie^u of New
York, who acted for the committee as master of ceremonie.s

upon the special train from New York to the street railway
convention at Montreal and return, has a beautiful re-

minder of the trip in the shape of a testimonial of thanks
presented by the 100 passengers upon this trip. It is made
of sealskin, lined with cream satin, the pages of which are

elaborately engrossed in a most artistic manner, containing
the formal testimonial of good fellowship and appreciation
of the efforts that Mr. Price put forth for the enjoyment of

the occasion.

W. J. Carruthers-Wain and Mrs. Carruthers-Wain are in

Chicago. Mr. Carruthers-Wain is president of the United
Tramways Institute of Great Britain. He and his wife

attended the recent Montreal convention, and are in Chi-
cago to inspect the cable and electric street railways. From
this city they will go to Pittsburg, and thence to Boston
and New York. Mr. Carruthers-Wain is a progressive
street railway man and a thorough-going advocate of elec-

tric traction. He has had much to do with the electric

railways already built in the United Kingdom, and is hope-
ful of great advances in the future.

The death is announced of Eugene Langen, one of the
noted millionaires of Cologne, and one of the directors of
the Otto Gas Engine Works of Philadelphia, on October
2d, at his country ?eat, Elsdorf, near Cologne. Mr Lan-
gen was one of the largest beet sugar manufacturers in the
world, acquiring by that business about $20,000,000 in

American money. He had beside a large business, and
w^as a director of the Gas Motoren Fabrik Deutz, the largest

of its kind in Germany. He had many decorations conferred
upon him, one by the P^mperor William I. for his ingen-
uity and enterprise. He visited the United States only
once, in 1S94, when the firm of Schleicher, Schumm & Co.
ceased to exist, and the Otto Gas Engine Works were in-

corporated. The deceased was about 60 years old. He
leaves a family of twelve children, one of whom, Gustave
Langen, is the president of the American company. *

ELECTRIC LIGHTING.
The city of Madison, Ind. , desires to sell or lease its

electric light plant to someone who will build and operate
about three miles o^ electric street railway, to-be operated
from the lighting plant. Ellison D. McGuire is mayor and
will respond to inquiries.

The China Gazette, in a recent issue, speaking of the
growth of electric lighting in Shanghai, says: "A couple
of years ago there were only about seven miles of streets

lighted by electricity, for which 60 arc lamps were quite
sufficient, and there was not a single incandescent lamp in

or around Shanghai. Now the electrical department of the
Municipal Council runs 140 arc lamps, lighting some 15
miles of streets, and there are about 43 miles of line wire
laid, in addition to 6,100 incandescent lamps of eight candle
power each for domestic purposes. The customers for in-

candescent lighting have increased from one to 55 in number
since the council took over charge of the department."

TRADE NEWS.
A useful little catalogue is that issued by Roth Brothers

& Co. of 30 Market street, Chicago. The firm manufac-
tures high-grade dynamos and motors and has built up a
good business on a basis of practical experience and iirst-

class workmanship.

The Marengo Republican of Marengo, III., says that the
subscribers in that place "are all pleased with the excellent
working" of the Gilliland telephone exchange installed in
Marengo by William Hubbard, 723 Garden City block,
Chicago, the general agent for the Gilliland instrument.

The Chicago office of the Fort Wayne Electric corpora-
tion, of which Chas. A. Munson is manager, has been re-
moved from the Adams Express building to the suite com-
prising rooms 620 to 625 in the fine new Marquette build-
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ing. The new offices front on Dearborn street and will

be hnndsoraely fitted up.

Every department of electrical activity has become ac-

quainted w-ith the merits of the insulator pins furnished by
F. M. Locke of Victor, N. Y., and the result in every case

has been satisfactory' to the users as well as the manu-
facturers. Testimonial lelters in large numbers are in

possession of Mr. Locke and he can find in them many
arguments to present prospective buyers.

Charles >'. Black's paper on •' Large Arc Dynamos,'"
read before the Cleveland convention of the National Elec-

tric Light association and published in the Western
Electrici.\n, has been sumptuously reprinted in pamphlet
form by the Brush Electric company, of which Mr. Black
is superintendent. The paper is very 'handsomely illus-

trated, and is worthy of a position in any electrician's li-

brary-.

The new incandescent lamp of the Adams-Eagnall Elec-

tric company of Cleveland, described in the last issue of the

Western Electriccan, forms the subject of a well-illus-

trated catalogue just issued. This lamp is sealed at the
socket end and has no protuberance at the larger end. The
company says it has " a new lamp with a new life," and that

the quality as well as the design of the lamp has been im-
proved.

The latest production of the Fort Wayne Electric corpo-
ration is a valuable addition to trade literature, bemg " a
complete catalogue of the 'Wood' systems of electrical ma-
chinery and apparatus for light and power" manufactured
by that concern. The title page is an artistic design and
raises the hopes of the observer at once, and it is only just

to say that a perusal of the pages following do not result in

disappointment. It is all that is claimed for it in the intro-

ductory remarks, and the reader concludes an examination
of the pamphlet with a much better idea of the extent and
importance of this concern in the electrical field as well as
the character of the apparatus which it turns out. The
company explains the policy it has followed in presenting
this catalogue by saying that it " has deemed it advisable to
make the descriptive matter as brief as possible, feeling cer-

tain that illustrations of the apparatus, reproduced from
photographs, and the statement that its machinery and ap-
paratus are manufactured exclusively from the designs of

fames J. Wood, who has had probably a larger and a more
varied experience in designing electrical machinery than
any other single individual in this country, having been con-
nected with the mechanical and electrical arts since 1S67,
and whose reputation as a mechanical and electrical engineer
of the highest standing is beyond question, will be more
satisfactory to the reader than extended descriptions." The
manufacture of all apparatus by this corporation is carried
on directly under Mr. Wood's personal supervision, and
this is deemed a sufficient guarantee of high efhciency, ex-

cellence of electrical and mechanical design and superior
workmanship and finish. That others are of the same
opinion is amply attested by the great popularity and enor-
mously increased sales of the " Wood " systems of late

years. The illustrations are indeed highly artistic, the ar-

rangement convenient, and the special features are brought
out prominently. The catalogue was gotten up under the
personal supervision of Mr. Wood, and, like everything
else that comes from his hand, is thorough in every respect
and pleasing to the eye.

BUSINESS.
The Diamond Machine company of Providence will make

an exhibit ot its ball-bearing grinder and other machmery
for the use of bicycle manufacturers at the Stanley Cycle
Show to be held in London, Eng., in November.

The Standard Paint company of No. 2 Liberty street,

New York, is sending to its friends a neat cird-case and
memorandum tablet, which reminds the fortunate possessors
that P. & B. products have been *'for 10 years the stand-
ard."

The Gisholt Machine company of Madison, Wis. , has
issued a fine catalogue showing some of its machine tools,

such as lathes, screw machines and grinders, with pictures
of the work turned out by their use. The company has paid
much attention to turret lathes, and is a successful advocate
of this type of machine. It aims to build machinery of the
best quality only.

"The only water-wheel governor that governs," is the

claim that is made by the Lombard Water-wheel Governor
company. Boston, Mass., for the device it is introducing.
The entire system of regulation of this company has been
thoroughly described in this journal.

The Farr Telephone & Construction Supply company of

342 Dearborn street. Chicago, reports a good business.
This company manufactures guaranteed instruments and all

supplies needed in the telephone business. Users report
that the Farr telephones are very satisfactory.

Few engine catalogues are more complete than that of the
Frick company of Waynesboro, Pa., a new edition of
which has just been issued. This company builds the
Eclipse Corliss engine, "a genuine Corliss engine with im-
provements up to date," and its merits are described in 112
profusely illustrated pages.

The Medbery 15 ampere "pony" switches are having an
immense sale, and the company is making large shipments
daily of its latest device. Being made exactly like the
larger switches, it has an appearance of "business," which a
trial always substantiates. The connections are absolute
and reliable and fully meet all requirements. A large stock
is carried by the selling agent, the Mason Electric

Equipment company, 307 Dearborn street, Chicago.

The Electric Supply & Manufacturing company of
Cleveland, 0., announces that the interest and good will of
C. H. Estinghausen in the company has been purchased
and that he has retired from ihe management. The com-
pany will remain ai the old stand, carrying a complete line

of electric bells; annunciators, electro-medical apparatus,

general electric light supplies, and everything pertaining to

this line of trade. In addition it will do extensive construc-

tion work of every kind.

W. J. Hammer of New York, the well-known electrical

engineer, is stopping at the Auditorium for a few days.

His trip west is in his capacity as assignee of Francis R.
Uoton. He has a considerable stock of both Wood and
Knight arc lamps for direct and alternating current, suit-

able for all classes of work. These lamps are all new, in

perfect order and tested ready to hang on the circuit.

These goods have to be sold to close up an estate, and we
understand Mr. Hammer is offering some very attractive

prices. In addition, Mr. Hammer has a large stock of for-

eign and domestic carbons.

The Link Belt Machinery company of Chicago has issued

handsomely engraved invitations, by the kindness of the

Essen Coal company ofFederal, Pa., inviting inspection of

the electric mining plant at that place, which it installed.

This is said to be the most extensive electric coal mining
plant in the world, the equipment consisting of 16 Inde-

pendent chain breast mining machines, two So horse power
Independent four-wheel locomotives, three 150 kilowatt

Independent mine type dynamos, 600 horse power Rus-

sell steam plant, 22 miles of copper wire, the necessary

switchboards, trolley supports, arc and incandescent

lamps, etc.

The E. & C. Electric coinpiny of Cleveland announces
that the Elliott-Lincoln Electric company has been suc-

ceeded by the E. & C. Electric company, with the follow-

ing officers in charge: President and treasurer, J. E. Craw-
ford; vice-president, S. K. Elliott; secretary, W. A.
Crawford; electrical engineer, C. E. F. Ahlm, formerly

with the Walker Manufacturing company; general manager,

G. B. Elliott, also from the Walker Manufacturing com-
pany. All matters pertaining to the old company will be

settled by the new company, which will continue the man-
ufacturing of slow speed uiultipolar motors and generators

of the highest class.

Julius Andrae & Sons company, Milwaukee, has taken

the general sales agency for the Buckeye incandescent

lamps. It has a full line of incandescent lamps, covering

such a scope that it will be prepared to furnish lamps for

almost any voltage, base or purpose. In the purchase of

incandescent lamps price is usually what decides; quality is

many times not considered. The company also solicits

orders for the celebrated Okonite wires, of which it carries

a large stock. Its stock of electric light supphes comprises
everything pertaining to the business. The new telephone

catalogue, which the company has just published, show the

latest instruments and complete list of supplies.

The Huyett & Smith Manufacturing company announces
that it has transferred its interests to the American Blower
company of Detroit. The personnel remains the same, with

the exception of the withdrawal of W. D. Smith, vice-presi-
dent. :Mr. Huyett not having been connected with the
company for more than ten yeas, the name is meaningless
and the necessity of a change apparent. The new concern
will endeavor to maintain the advanced position held by ihe
old company in the manufacture of hot blast apparatus, diy
kilns, fans, blowers, engines, and all kindred machinery.
The officers are: D. M. Ferry, president; A E. F. White,
vice-president; James Inglis, secretary andtreasurer.

The Automatic Circuit Breaker company of Newaygo,
Mich., has succeeded the Sweet Electric & Manufacturing
company and is pushing the sale of its automatic circuit
breakers and limit switches. These circuit breakers are
approved by the Board of Underwriters, and indorsed by
electrical and mechanical engineers, and specified by thern
in their specifications for electrical wiring and switchboard
work. The company owns and controls patents upon all

the principal parts of the device, and has broad claims on
the rolling carbon break. The breaking of the current is

between carbons, in such a manner that when the metal con-
tact is broken the contact is made on carbons, one rolling
upon the other, throwing in a resistance which, before
breaking the final contact, reduces the volume, and thus is

broken, leaving no possible chance to carbonize the air, and
preventing arcing.

A representative of the Western Electrician recently
met in Cincinnati President H. L. Parker of the Emerson
Electric Manufacturing company of St. Louis. Mr. Parker
was at the time making a tour of a number of Middle State
cities, and he seemed quite encouraged over the business out-
look. The Emerson Manufacturing company is a St. Louis
concern that has pushed itself steadily to the front until now
it stands pre-eminent among the electrical manufacturing
companies in that section of the United States. President
Parker recently issued a very handsome catalogue descrip-
tive of the company's large line of specialties. As is well
known, this concern is the manufacturer of the wdl-known
Meston alternating current motor that is so largely used
throughout the UnitedStates. Itis also doinga large business
in designing and constructing special electrical devices. Itis

needless to say that no little of the company's success has
been due to Mr. Parker's energetic efforts. Mr. Parker is

an old railway contractor, and has a thorough understanding
of how to successfully push large enterprises.

L. M. Moyes, the patentee and manufacturer of the Com-
bine water-tube boilers, announces that he has leased the

factory premises at 1434-36 Randolph street, Philadelphia,
Pa,, where the manufacturing and assembling of his boiler

will be carried on, and where the general ofifices will be
maintained. He is at present arranging for the incorpora-
tion of his business, with a view to the developing of the
manufacturing department. The Combine boiler is in suc-

cessful operation, and a series of tests have shown gratify-

ing results. Mr. Moyes is erecting boiler plants at various

points, and mentions 200 horse power for Thos. Kelly,

Philadelphia; 100 horse power for St. Ann's Catholic

Schools, Philadelphia; 125 horse power for the Marietta
Electric Light company. Marietta, Pa.; 130 horse power
for the Washington Agricultural College, Pullman,
Washington. Mr. Moyes is about to issue the second
edition of his catalogue on "Steam Boilers," which will be
sent on application, and will contain some interesting read-

ing for steam users.

The Niagara Falls Hydraulic Power X: Manufacturing
company has just contracted with James Leffel & Co. of
Springfield, Ohio, for four improved double discharge
horizontal shaft turbine wheels of 7.500 horse power ca-

pacity, which is far the largest head under which turbines

of large capacity have ever been applied m this country or

elsewhere. These wheels will drive eight large electrical

generators, one b'jing placed on each- side of each wheel,
connecting directly to the horizontal shaft of the turbine,

without gears or belting, the electrical current being used
for power and lighting purposes. This is the second large

order for turbines built by James Leffel & Co. for Niag-
ara Falls, there being already several of their wheels of

1,200 horse power each in the Cliff Paper company's new
mills, located at the foot of the cliffs, near the tunnel.

The Leffel company is building also four Cascade wheels
for one company, to be operated under 730 feet head, a

part of these wheels being connected directly also to gen-
erators for power in mining operations. The Cascade wheel
is entirely different from the turbine, operating upon an
impulse and reaction principle. These Cascade wheels will

have an aggregate capacity of 600 horse power.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.

548,176. Magnetic Ore Separator. Charles G. Buchanan,
Brooklyn, N. Y. Application filed February 13, 1S95.

A revoluble drum, rontainiriE stationary magnets within it,

and an endless belt below the drum with its ore-carrying side

within the influence of the magnets, and devices for feeding ore

upon the drum,

548,210. Telephone Receiver Support. Isidor J. Kusel,

St. Louis, Mo. Application filed February iS, 1S95.

A rigidly fixed hook, a spring-actuated plunger passing
through the base of the hook, a resilient metallic strip carried

by the end of the plunger, contact plates located upon each side
of each end of the resilient strip, and with which the conduct-
ing wires from the talking and ringing circuits are connected,
are the main features of this invention.

548,217. Method of and Apparatus for Rectifying Alter-

nating Currents. Jules E. Neher, Pittsburg, Pa. Ap-
plication filed August 7, 1S93.

This method of utilizing electric currents derived from an
alternating current transmission circuit for supplying translat-

Issued October 22^ iSg^.

ing devices having an approximately constant counter-electro-

motive force, consists in rectifying them and transmitting the

rectified, fluctuating currents to the translating devices throuth
a choking coil, and thus producing a magnetic field of one
direction, whereby reversed currents due to the counter-electro-

motive force of the translating devices are prevented.

548.227. Telephone Exchange Apparatus. Charles E.

Scribner, Chicago, 111. Application filed March 5,

1S92.

The first claim is for the combination with a telephone line,

of an individual annunciator consisting of a main retaining

magnet and its armature, and a restoring magnet, and the arma-
ture thereof acting as a drop, the drop being normally engaged
by the armature lever of the retaining magnet, and when so in

engagement resting a short distance from the pole of ihe re-

storing magnet, and a key included in the circuit of the retain-

ing magnet, the drop when attracted to its pole being adapted
to open the key,

548.228. Apparatus for Telephone Switchboards. Charles

E. Scribner, Chicago, III. Application filed February

28, 1 895.

A telephone line, a relay included in the line circuit, a local

circuit including a source of current and a subsidiary signal

controlled by the relay, and means for shorl-circuiling the
signal when connection is made with the line, are features

claimed.

548.229. Keyboard Apparatus for Telephone Switch-

boards. Charles E. Scribner, Chicago, III. Applica-

tion filed February 7, 1S93.

The cut shows an arrangement including a pair of connecting
plugs connected by conductors, a soi ket for one of the plugs
wherein it rests when idle, a cord switch having contact points

arranged to be separated when the plug is in its socket, an an-
nunciator, and circuits connecting the annunciator through ihe

cord switch contacts with the plug circuit,

548.230. Method of and Means for Temperature Adjust-

ment for Inductance Coils. Oliver B. Shallenberger,

Rochester, Pa. Application filed y\pril 15, 1S95.

An inductance coil is provided, a core having interruptions

or air gaps, and an expansion bar for automatically varying the
dimensions of such air gaps in accordance with changes in

temperature.
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548,231. Phase Adjustment. Oliver B. Shallenberger,

Rochester, Pa. Application filed April 15, 1S95.

The method of obtaining a magnetic field in quadrature with

the impressed eleclromotive force consists in lagging a derived

current, producing thereby an independent Ui^ging primary

magnetic field, inducing by the field secondarj- currents, and

adjusting the secondary currents to produce a secondarj- mag-

nulic field of definite value, and combining the primary and sec-

ondary fields to form a resultant field of the required phase re-

lation.'

548,266. Automatic Switch for Electric Transformers.

Antliony G. New, London, and Arthur J. Mayne,

Woking, England, and Richard N. Lucas, Galway,

Ireland. Application filed June 25, 1894.

The device comprises a weighted or spring-controlled lever

operating the main switch, a pair of solenoids, a core in one of

them adapted lo engage with a catch, means for withdrawing

the catch, a connection between the cores_ of both solenoids, a

spring carried by the second core, the spring being attached to

one end of the pivoted lever, a contact arm operated by the sec-

ond core, and means for holding the lever against the action of

the spring and releasing the same.

548,280. Electric Stop Mechanism. William M. Wood
and James C. Miller, Elmira, N. Y. Application filed

June 7, 1S94.

The arrangement includes motor mechanism and a switch de-

vice connected with an electrical generator, trip devices for re-

leasing the motor mechanism and switch devices and electrical

devices constructed and adapted to operate all the trip mechan-

ism by the use of a single circuit closer, whereby the machin-

ery may be stopped and the source of electrical energj' simul-

taneously cut out.

548,282. Electro-mechanical Lock. William W. Alexan-

der, Kansas City, Mo. Application filed November

15, 1S89.

A wheel having upon its periphery a series of teeth at regular

intervals, a coiled spring upon the shaft of the wheel to propel

it in one direction, and also to form a part of an electric circuit,

a pin also carried by the shaft, and the adjustable contact

spring.

548,331. Magnetic Brake. Oakley S. Walker, Worcester,

Mass. Application filed February 20, 1S95.

The last claim is given: In a magnetic brake the combina-

tion of a shell provided with a surface adapted to fit the

periphery of a wheel, a core and an annular chamber in-

closed in said shell, an electric coil held in said chamber, and a

binding post consisting of a bolt carried by said shell, a tight-

ening nut on said bolt, a pair of collars provided with semi-

circular recesses to receive the wires and insulating washers.

548,369. Electric Desk Light. Walter R. Kinsman,
Arlington, N. J. Application filed October 14, 1S93.

liilP

NO. 548,217.

There is a cylindrical casing, having a removable cap on one
end and having a portion of its side cut away, the cap fitting
over the end of the casing, and having an apenure, an electric
lamp horizontally arranged within the cylindrical rasing, and
havine its socket inserted through the aperture, so that the key
is without the casing, means for securing the lamp in position,
comprising two spring collars arranged around the socket upon
opposite S'des of the cap, and bearing against ihe same, a shade
concentric with the cylinder and located within the same, and
means for rotating it.

548,371. Electric Locomotive. Walter H. Knight, New
York, N. Y. Application filed June 15, 1888.

'I'he combination is claimed with the opposite axles of a
vehicle, of an intermediate electric motor sprin? centered about
one axle, at its yoke end a frame joining the axles from which
the free end of the motor i'^ suspended, and a car-body having
a spring support on the axles independently of the frame.

548,383. Magnetic Separator. James D. McKinnon,
Portland, Ore. Application filed April 16, 1895.

A magnetized device, a non-magnetic be't having Its forward
portion arranged adjacent to the magnetized device, and a
magnet or plurality of magnets airanged below the upper por-
tion of the hon-magnetic belt.

548.388. Regulating Electric Motors. William B. Pot-
ter, Schenectady, N. Y. Application filed |u]y 22,

1895.

It is provided that in a series multiple or three-wire electric
railway having two tracks or sets of conductors, adjacent con-
ductors for the different tracks shall have the same sign and
potential,

548.389. Three-wire Electric Railway. William B. Pot-
ter, Schenectady, N. Y. Application filed August 8,

1895.

This three-wire electric railway system is composed of two
dynamos in series, a track or ground return forming one side
of the system, and metallic conductors forming the neutral and
Ihe other side of the system.

548,396- Electric Cigar Lighter. Friedrich W. Schindler-
Jenny, Kennelbach, Austria-Hungary. Application
filed February 19, 1S94.

Two separate heat bodies are each provided with parallel
channels or openings extending through from the top lo the
bottom, and there are two separate conductors applicable re-
spectively to the heat bodies, and running each alternately from
the top to the bottom, and vice versa through the channels or
openings, and a case to receive the heat bodies with the con-
ductors.

548,40a. Regulator for Alternating Currents. Charles P.
Steinmetz, Schenectady, N. Y. Application filed

April iS, 1S95.

One claim is for a feeder regulator for an alternating current
system of distribution, composed of two stationarj- coils ar-
ranged at an angle to each other, a laminated iron magnetic
structure furnishing a path for the tines of force between the
coils, and a movable magnetic member arranged to vary the
path of the lines of lorce.

548.401. Electric Motor. Imle E. Storey, Homellsville,

N. Y. Apphcation filed January 28, 1893.

A field magnet having two pole pieces facing each other, each
having two horns and being substantially T-shaped, in combi-
nation with two field magnet coils crossing each other and em-
bracing the diagonally opposite horns of the pole pieces.

548.402. Electric Motor. Imle E. Storey, Homellsville,
N. Y. Application filed January 28, 1S93.

This motor consists of a hollow body or shell of magnetic
material made in two closed cup-shaped parts, secured to-

gether' and inclosing a single field magnet coil, an armature
whose working faces are at right angles to its shaft, and pole
pieces projecting inward from the parts of the shell and facing
the sides of the armature.

548,406. Dynamo -electric Machine. Elihu Thomson,
Swampscott, Mass. Application filed March 29, 1S95.

The machine has a stationary armature provided with inde-
pendent windings overlapping in sets, the sets not overlapping
each other, and separate circuits extending from each inde-
pendent winding.

NO. 548,229.

548.413. Electric Arc Lamp. Thomas E. Adams, Cleve-

land, O. Application filed July S, 1895.

The cut shows an arc lamp, in which the inventor claims the

combination with the electrodes of a coarse wire helix, a switch
for switching the coarse wire helix into and out of a low resist-

ance circuit around the electrodes and a weighted armature and
armature lever, and devices connected with the armature lever

for adjusting and feeding the electrodes, the parts being con-
structed and arranged so that the weighted armature serves to

retain the electrodes in a separated relation when no current is

passing through the lamp and on the passage of current through
the lamp to be raised by its acquired momentum above its nor-
mal position for feeding the carbons, and thereby bring the

carbons into contact, and then open the switch contacts and
switch the coarse wire helix out of circuit, and then fall into its

normal position for feeding, and separate the electrodes ajid

establish an arc between them,

548.414. Electric Arc Lamp. Thomas E. Adams, Cleve-

land, O. Application filed July 10, 1S95.

A feature of this lamp is the combination with the clamping
plate and lever pivoted thereto, the lever being provided with a
shoulder located above its pivot bearing, of a clamping plate
or shoe constructed and arranged to have a movement inde-
pendent of that of the lever, and provided with rounded seat,

against which bears the shoulder on the lever.

548,419. Electric Metering Apparatus. William S. Bar-
stow, Brooklyn, N. Y. Application filed April 6,

1895.

This apparatus has two independent meter trains, a propel-
ling motor, and a controlling clockwork for throwing the meter
trains into connection with the motor in alternation.

548,435. Electric Block Signaling Instrument for Rail-

ways. Arthur C. Fraser, Brooklyn, N. Y. Applica-
tion filed p-ebruary 26, 1S91.

A signal-setting instrument for railway block signaling is de-
scribed, consisting of a < ircuit-controlling part or commutator
movable to a safety position and a plurality of danger posi-
tions, a safety motive device and actuating mechanism inter-

posed between it and the part adapted upon each impulse from
the motive device to move the part one space toward the safety
position, and a danger motive device adapted to move the part
from any other position to the extreme danger position.

548,231.

548,467. Electric Meter. William H. Scott, Norwich,
England. Application filed November 4, 1S92.

An electricity meter having an electro-dynamo meter is pro-
vided with conductors in series and in shunt, one of the conduc-
tors being movable in combination with means for periodically
making and breaking the shunt circuit, whereby the moving
conductor is made to move periodically an amount in propor-
tion to the watts, or amperes multiplied by volts, in the circuit.

Electric Railroads.
Application filed May

548,481. LTnderground Conduit for

Richard Uren, Hancock, Mich.
10, 1S94.

An open insulated conduit for electric railways is described,
partly filled with water or other conducting fluid, having a
stratum of oil or other non-conducting fluid of less specific

gravity superimposed thereon and a conductor located in the
conduit and surrounded by the conducting fluid.

548,504. Combined Electric and Cable Railway. Gardner
E. Beach and Morris J. Kern, San Francisco, Cal. Ap-
plication filed August I, 1892.

This is an electric railway, having a short cable section, a
supplemental conductor co-extensive with the cable section, and
a motor for operating the cable section in series with the sup-
plemental conductor, and driven from the main line circuit

when the circuit is closed through the supplemental conductor
by the entrance of a car on the cable section.

548,510. Electro-magnetic Brake. John L, Black, St.

Louis, Mo. Application filed April 13, 1S95.

In'an electro-magnetic brake there is the combination of a
magnet having an unobstructed central opening, cores formed
in sections movably secured together, and connections between
the outer sections of the cores and the brake mechanism.

548,511. Method of Converting or Transforming Periodic

Electric Currents to Obtain Constant Eflfective In-

tensity or Voltage. Paul Boucherot, Paris, France.
Application filed December 10, 1892.

This method o( obtaining a constant effective difference of
potential where a current of constant effective intensity is given
consists in combining in shunt in the circuit in which ihe cur-
rent of constant effective intensity is given an apparatus
possessing electrical capacit)-* and one having the quality of
self-induction, whereby the constant difference of potential will

be found between the one or other pair of adjacent terminals of
these two apparatus.

548,514. Underground Conduit System. Hiram C. Burk
Cleveland, O. Application filed February 28, 1893.

In this underground trolley system there is the combination
of a line wire inclosed in insulating material in the conduit
wall, a strip or series of strips hinged to the wall but insulated
therefrom and located under the conduit slot, bell crank levers
pivoted in the insulating material and provided with long arms
located under the line wire, and short arms adapted to support
the strip or strips with insulating blocks between the line wire
and longer arms.

548.574. Phosphorescent Electric Lamp. Daniel McF.
Moore, New York, N. Y. Application filed January

3> 1895.

An evacuated inclosure having relatively yielding electric

contacts therein is provided, and means for vibrating them rela-

tively to such an extent that at eqch approach they just escape
each other.

548.575. Phosphorescent Electric Light Condenser and
Accumulator. Daniel McF. Moore, New York, N. Y.
Application filed January 24, 1S95.

A Dhosphorescent electric light accumulator is described,
consisting of the combination of an evacuated tube, separable
electric contacts normally touching each other, located at one
end of the tube, and having a return wire passing throughout
the length of the tube and located in circuit with the secondary
coil "fa given electric transformer, means for causing the ter-

minals to vibrate to and from each other, and a conductor or
semi-conductor located at or near the tube.

548,413-

548,576. Phosphorescent Electric Lighting by Interrup-

tions. Daniel McF. Moore, New York, N. Y. Ap-
plication filed January 24, 1895.

In a system of phosphorescent electric lighting there is the

combination with a source of curren' of an evacuated inclosure
con'aining conductors connected to the source, a circuit breaker
and maker interposed in the circuit, and a magnet also inter-

posed in the circuit for the operation of the circuit maker and
breaker, and ^0 act as an inductive resistance.

548,583. Electric Snap Switch. Joseph H. McEvoy,
Waterbury, Conn. Application filed February 18,

The combination includes peripheral contacts, a rotary ?wit( h
bar, and means for actuating it. the switch bar being arranged
between the peripheral contacts, and constructed with up-
turned ears provided with detachable and yielding contact
plates.

548,589. Electric Stop Motion for Engines. Louis St.

Peter, Springfield, Mass. Application filed March
I, 1895.

There are a valve-operating device of the engine, an electro-
magnet and armature, electric conductors for forming a circuit,

means for closing the circuit, a lever to act en the valve-
operating device and engaged by the armature of the electr*^-

magnet, all so that on the closing of the circuit and energizing
of the magnet the armature is withdrawn from its lever-engag-
ing position, leaving the lever free to be swung.

548,599. Electric Street Car Controller. Gustaf Valley,

Cleveland, O. Application filed December 5, 1S94.

The combination consists of the drum and switch of a street
car controller, a disk attached to the drum and having notches
corresponding to the operative positions of the drum, a
notched disk attached to the shaft of the switch, a locking pawl
adapted to engage at one end the disk on the drum, and at the
other the disk on the switch shaft, and a disk affixed to the case
of the controller beneath the handle, and having a notch
through which a lug on the handle must pass when the handle
is put in place or removed.

548,601. Electric Switch. John L. Black, St. Louis, Mo.
Application filed April 13, 1S95.

This device comprises a pair of magnets having heads, and
arranged end to end, the fixed cores located within the mag-
nets, the coiled springs located within the heads, the movable
cores located within the magnets between the springs and the
fixed cores, and a rod having its ends extending through the
heads and through the springs, and connected with the mov-
able cores.
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Typical Electric Elevator Plant.
The illustration shovvs one of the latest electric elevator

plants in Chicago. The installation of electric elevators

has become to be one of the most promising lines of develop-

ment in the application of electric motors, and the plant

herewith illustrated is selected as an example of present-

day practice. This equipment is not a hydraulic or steam

elevator remodeled, but was primarily designed and

operated as an electric elevator, with no provision for the

use ot other power.

Recently ihe State street

store of John T. Shayne&: Co.

was remodeled, and it was de-

cided to put in an elevator,

among the other improve-

ments. An electrical equip-

ment was selected, and the

plant illustrated in the pic-

ture was installed. Power is

obtained from a 220 volt cir-

cuit connected with the Chi-

cago Edison company's mains,

which also supplies current

for the incandescent and low-

tension arc lamps in the build-

ing. The motor is of the

Keystone bipolar type and

drives the elevator drum by

means of a worm gearing.

It is rated at 20 horse power

and takes 60 amperes of cur-

rent.

The starting box, shown

open in the picture, is simple

but efficient. By the combi-

nation of a powerful bar mag-

net with a lever arm travehng

over the contact segment'^ of

a rheostat, further conlrolled

and steadied by a coiled spring

and a dashpot, the resistance

is cut out automatically pre-

cisely as required by the load

on the motor. The brake is

on the coupling between the

armature shaft and the worm
gearing, and above this is the

reversing switch, boxed in, but

shown uncovered in the picture.

The whole arrangement is very

compact and simple and re-

sponds easily and smoothly to

the movements of the control-

ling lever in the car. There

are two counterbalances

—

one for the drum and the other

for the car. The elevator

travels through four stories

and a basement and is almost

constantly in motion during

business hours. The car will

carry twelve persons com-

fortably, and the plant is

highly praised by all connected

ment.

looked after the details. Plans had been going forward for

this work several days. Behind a board fence at Thirty-

ninth and Wallace streets wagons were being loaded on

Saturday, and horses were fed after the hasty plan of the

summer circus. Care was taken that no one saw what was

going on in the inclosure.

At 11:40 P. M. on Saturday the gates opened and a great

cavalcade passed east in Thirty-ninth street. There were

20 teams drawing steel trolley poles, 50 teams with loads of

might get out an injunction against us and delay the work

after starting, although we have held the consent of a ma-

jority since August. The opposition of one man might

have been as disastrous as if he was backed by a majority.

So we did the work when legal interference was impossible."

/ith the establish-

Trolley Equipment on Indiana Avenue,
Chicago.

After contending with very active opposition on the part

of properly owners, the Chicago City Railway company has

at last succeeded in erecting poles and stringing wires for an

electric lailway on that part of Indiana avenue between

Thrty-ninth and Fifty-first streets. The work was begun

at midnight on last Saturday, and in 22% hours of actual work

a force ot 300 men planted a double line of poles extending

l>^ miles, strung the span and trolley wires, put in two

switches and a railway crossing, and arranged numerous track

and crossing details necessary to ihe operation of the cars.

Thirty hours before the first car was run preparations

were commenced for the record-breaking job. Supt. Bowen

TYPICAL ELECTRIC ELEV.\TUR PLANT,

macadam, 30 wagons of sand, 10 loads of cement, and four

of tools. In the procession were four tower wagons, two

crane wagons, several water tanks and a wreck wagon.

To accomplish the job the men woikcd steadily 36 hours,

16 of which were in preparation. They were fed in a res-

taurant adjacent. A horse car used as headquarters for the

head men was run out on the track as soon as the work be-

gan, and was moved along as construction advanced. The

total number of workmen engaged was 300.

Five cars of the 1895 pattern, just ready to be turned out

of the Pullman shops and said to be the finest yet made,

will be put on the line. They will be olive green instead

of the shamrock shade in vogue and fitted in cherry and

nickel and lighted by the Pintsch gas-system.

"We knew the vast majority of property owners wanted

the electric service," said one of the officials, "butwe feared

from the fad of opposition further north that some one

A Storage Battery Railway for Chicago,
The storage battery industry is coming to the front by

leaps and bounds. The latest development is the closing o

a deal by which a storage bat-

tery road in Chicago and its

suburbs seems to be assured.

This will be the first consider-

able electric railway in the

United States to rely on stor-

age batteries for power, and if

the line achieves the commer-

cial success which is predicted

for it, it will undoubtedly ex-

ercise great influence on the

street railway development of

the country.

The Englewood & Chicago

Electric Railway company

has sold its franchises and

property to a syndicate of capi-

talists that will complete and

greatly extend the system,

equipping the whole with

storage batteries and electric

motors. The Chicago & Mor-

gan Park Street Railway com-

pany has also passed into the

control of the syndidate, and

its franchises will be used.

These two companies have

franchises, with a few miles

of road built, for a network of

electric railways in the south,

ern part of Chicago, south of

Sixiy-ihird street, and adjacent

territory in and about Mor-

gan Park, Blue Island and

Washington Heights. This

suburban district is not thickly

populated, but it is estimated,

nevertheless, that a population

of 150,000 would be tribu-

tary to a satisfactory system

of transportation on the lines

laid out.

The deal which resulted in

the purchase of the lines was

engineered by Edward F. Cra-

gin. The purchasing syndi-

cate is headed by J. C. ShafT-'r,

while many of its members

are prominent stockholders in

the Electric Storage Battery

company of Philadelphia.

Among the directors of this

concern are some of the

wealthie: t men iu the country^

August Belp.ont, John I. Waterbury, president t f the Man

hatian Trust company of New York, and Presideut Gris-

com of the International Navigation company are said to

be largely interested in the enterprise just launched.

A contract will undoubtedly be entered into with the

Electric Storage Battery company to furnish batteries for

the new lines. The Chicago & Morgan Park franchise,

which was obtained some time ago by W. V. Jacobs, grants

the privilege to construct about 50 miles of double track

from Cottage Grove avenue in Seventy-first street to Slate

street, then south to One Hundred and Fourth street and

then west to Morgan Park. East Chicago Heights and

other suburban villages will be tapped.

The work of building the new road has been delayed for

want of funds, but will now be pushed to early completion.

Nearly four miles of the Englewood and Chicago road has

already been built. It runs in Vernon avenue from Sixty
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third stieec, wncic oonucction is made witli the Alley ' L,"

to Sixty-seventh street to a junction with the Calumet elec-

tric system, to which it was recently leased for five years.

Under the contract, however, the Englewood company has

the right to run its cars over the track.

The authorized capital stock of the Englewood and Chi-

cago line is ?2, 500,000, but it is understood that only

i^3oo,ooo of this has as yet been issued, al! of which was

held by W. V. Jacobs. The authorized bond issue is

^2,500,000. The Morgan Park company is capitalized at

!j;2,000,000, but nothing has been done in this enterprise

since the ordinance granting right of way was given by the

council.

Plans have been devised to immediately float the securi-

ties of the new enterprise. An abundance of capital is be-

hind the scheme and most of the stock has already been

taken.

According to the contract under which Mr. Jacobs sold

his franchise the purchasers agree to expend $1,500,000 on

the roads. Mr. Jacobs is an extensive owner of property in

the district through which the lines will run. He retains an

interest in the enterprise, the control of which, however, has

passed out of his hands. The construction of the roads will

be an important factor in the development of the territory

in the southwestern part of the city.

The promoters of the enterprise are confident that a stor-

age battery road can be successfully operated in Chicago,

and they are backing their opinion with money in a very

business-like way.

Tests of the Baltimore & Ohio Electric

Freight Locomotive.

The 96-ton electric locomotive has now been in opera-

tion on the belt line ot the Baltimore & Ohio railway since

August 4th last, hauling the entire north-bound freight

service of that railroad. Every train has been handled

promptly and the locomotive has l)een ready at all hours

during the day, causing no delay to traffic. Nothing has

occurred to interrupt the excellent work of the locomotive,

which has responded to every call without failure either of

speed or power.

A few weeks ago a test was made to learn its capacity for

running a loaded train on an up-grade. For this purpose a

train consisting ot two steam locomotives, not working, and

27 loaded freight cars, was brought to a stop while going

north through the tunnel. Here the grade is 42 feet to the

mile and the rails were damp and greasy. The weight of

the train was 1,125 ^^ns, or r,22i including the electric loco-

motive. Every drawbar was tight, no slack occurring

throughout the length of the train. In this condition cur-

rent was turned into the motors and movement was imme-

diately communicated to the train. At the end of one

minute the train was moving at a speed of 10^ miles an

hour, and at this point the speed was increased to the usual

rate. The total distance moved in 40 seconds was 150 feet

and at the expiration of one minute 450 feet.

A few days ago a test was made with a dynamometer car

placed between the electric locomotive and the train, which

consisted of 22 cars loaded with coal, one caboose and two

dead locomotives. The total weight was i,o6S tons. On
the 10 per cent, grade in the tunnel an average drawbar pull

of some 25,000 pounds was obtained from ihe dynamometer

diagram. The speed at this point was iijs miles per hour.

Comparison wirh the diagrams obtained in similar service

with steam locomotives showed a remarkably uniform and

steady pull by the electric engine, due to the absence from

it of reciprocating parts, the torque being constant through-

out the entire revolution of the wheel.

A further test was made with another train, consisting of

36 cars, one caboose and three dead engines. This was a

regular through freight train with a local freight attached,

and the total weight was in excess of 1,600 tons. It was

hauled with ease through the tunnel, and calculations from

the previous dynamometer records and the drawbar pull per

ampere showed a drawbar pull of over 45,000 pounds.

A test made on October 6th has added a new record to

the list of remarkable performances of this locomotive.

The character of the performance is heightened by the fact

that the train which it moved measured over i,Soo feet in

length and weighed 'about i,goo tons, and was started from

rest in the tunnel. It consisted of a north-bound freight

train of 28 loaded cars and two locomotives coupled to a

local freight of 15 loaded cars and one locomotive. In start-

ing not a sputter, spark or slip of the wheel occurred, and

the train moved with the same precision as if the circum-

stances had been of the ordinary character. The drawbar

pull of 60,000 pounds was about the record in this case.

The train was quickly brought to a speed of 12 miles an

hour and pulled through the tunnel without difficulty, with

the locomotive continuously exerting a drawbar pull of 40,-

000 pounds.

Up to the present time no train which would hold together

has been found heavy enough to cause the electric locomo-

tive to slip its wheels under ordinary fair conditions. The

capacity of the locomotive has been by no means reached.

The tests have only shown approximately what the locomo-

tives can do. A dynamometer car of sufficient capacity to

test the maximum drawbar pull will shortly be secured,

when definite figures can be obtained.

An extension of the overhead work of the electric equip-

ment north to Waverly is being planned by the Baltimore

& Ohio Railroad company. The extension would secure

the service of the electric locomotive on the grade from North

avenue. It is also contemplated to buikl south to Baylies,

where housing for the electric locomotive.-: will be built.

The one now in use is at present sidetracked in the open air

when not making runs.

The two additional machines ordered by the Baltimore &
Ohio company are nearing completion at the works of the

General Electric company at Schenectady, and when fin-

ished the passenger service through the tunnel will be un-

dertaken by them. The illustration shows the electric

Electrodes—Dr. C. R. Dickson, chairman; Dr. Lucy Hall-

Brown, Dr. E. C. Riggs. Committee on Electric Light

Apparatus for Diagnosis and Therapy—Dr. J. H. Kellog,

chairman; Dr. E. C. Riggs, J. J. Carty. It was decided

to hold the next annual meeting of the association m
Boston, Mass., in the latter part of September, 1896.

Moulders' Sand Treatment for Electric

Shock.
John Ehlman, who runs the electric crane of the Tuttle

Manufacturing & Supply company in Anaconda, Mont., re-

ceived a severe shock recently. Something had broken in

the crane, and the electricity was shut off pending repairs.

These being completed, the current was turned on, Ehlman

being still on the crane. Sparks flew out immediately in

front of him, and he received a shock. He at once de-

scended and went outside, where he fell insensible, and

was thought to be dead. The moulders, not knowing what

else to do, dashed water on him and then buried him in a

TESTS OF THE BALTIMORE & OHIO ELECTRIC FREIGHT LOCOMOTIVE.— ELECTRIC LOCOMOTIVE AND FREIGHT TRAIN
LEAVING THE NORTH EXIT OF THE TUNNEL.

locomotive coupled to a northbound freight train issuing

from the tunnel.

American Electro-therapeutic Associa-
tion.

At the recent annual meeting of the American Electro-

therapeutic association, held in Toronto, nearly thirty

papers were read on the varying aspects of the use of elec-

tricity in medicine and surgery, showing the great advance

that has been made in electro-therapeutics in the last few

years. Officers were elected as follows: President, Dr.

Robert Newman of New York city; Vice-presidents, Dr.

Hblford Walker of Toronto, Ont., Dr. D. B. D. Beaver of

Reading, Pa.; treasurer, Dr. R. J. Nunn of Savannah, Ga.

;

secretary, Dr. Emil Heuel of New York city; executive

council. Dr. W. J. Morton of New York city, Dr. G.

Betton Massey of Philadelphia, Pa., Dr. W. J. Herdman of

Ann Arbor, Mich., Dr. Emil Heuel of New York city. Dr.

Wendell C. Phillips of New York city. The president has

appointed the following committees: Committee on In-

duction Coils and Alternators—Dr. A. H. Goelet, chair-

man; Dr. G. Betton Massey, A. E. Kennelly. Committee

on Meters—Dr. M. A. Cleaves, chairman; Dr. O. B.

Douglas, W. J. Jenks, Committee on Static Machines

and Condensers—Dr. W. J. Morton, chairman; Dr. W. J.

Herdman, Dr. J- H. Kellog. Committee on Constant

Generators and Controllers—Dr. W. J. Herdman, chair-

man; Dr. Robert Newman, R. G. Brown. Committee on

pile of moulders' sand. Cold water from a hose was turned

on him and then hot water. When the doctor arrived, he

had survived this heroic treatment and was conscious. He
received about 500 volts in the shock, but when conscious-

ness returned seemed but little worse for the experience, but

was very nervous.

Co-operation of Electric Railway Offi-

cers and Firemen.

As a result of a recent fire at the Crescent linseed oil

mills in Chicago, General Manager Parsons of the West
Chicago Street Railroad company has promised Mr. Swe-

nie, the head of the Chicago Fire Department, that, in the

event of notification from the department that a fire is in

progress on any street equipped with the company's over-

head feeders or trolley wires, the current to that section

of the system will be promptly cut off" at the powerhouse.

With the current shut off the wires themselves are little, it

any, hindrance to the firemen, and in nearly every case

the managers of electric street railways stand ready to co-

operate with the firemen in this respect if given due notice.

Result of Barrett's Blunders.
[I-'rom the Chicago Tribune,^

According to expert testimony, backed with reliable statis-

tics, Chicago's municipal electric light plants cost the people
more a light than those of any city in the country.
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Simple Device for Shunting Heavy Cur-
rents on Broken Circuits.

A. E- Htttchins of Detroit has deviled the simple appli-

ance illustrated in Fig. I for diverting any dangerous current

in the case of the breaking of a street circuit. He puts a small

wire on a pole similar in purpose to a lightning rod for a

house; the top of this wire he splits into a fork, or fastens

to a specially made insulated metallic bracket; the bottom

of the wire is run into the ground, where it may be connected

to a special ground wire or a water or gas pipe. This

bracket or crotch only touches a bare spot on the suspended

dangerous wire when it falls, then it operates to carry the

deadly current down the pole wire to the ground. Electri-

cally speaking it pro\-ides for the electric current a low re-

sistance shunt, and places the fallen wire at earth potential,

similar to the ground current of an electric railroad. The

inventor also claims that his device protects from any addi-

tional grounded dangerous wires at other points on the line.

A photographic reproduction of a test made by Mr.

Hutchios at the station of the Peninsular Electric Light

company in Detroit is given in Fig. 2. Writmg of this

experience, the inventor says: "In this test I complied

with the 'requirements of protection to life from a broken

section of line wire and also from a superimposed wire

grounded in moist earth 250 feet distant from operating

grounds. This line carried a 3,000 volt arc light circuit

from a 75 light Brush machine, one span (on one leg or

polarity) of which was guarded at each pole by my bracket

or receiver, and when this span of wire was severed I

picked up either end of the fallen wire, engaging the naked

wire, as shown in the photograph, there being at that

time a 3,000 volt potential ground (from the opposite

polarity of the machine) playing through the ground from

moist earth ground 250 feet away. My protecting brackets

were grounded eaeh'to'a^water pipe. In this test I could

not perceive the least current passing through myself, even

when I approached to within 100 feet of the point where

the special wire was grounded in moist earth. Though, ot

course, no new principles of electrical science are involved,

yet this is a new application, in taking advantage *of con-

ditions afforded by the earth as a low resistance conductor,

great deal of the unpleasant confusion incident to the old
messenger service. Complaints are now being made by
commission houses as to the use being made ol the tele-

phones by some of the private-wire concerns. The public
telegraph service has been gotten down to such a fine point
that a New York order by means of signs can be executed
in a remarkably short time. Comparisons as to speed have
gotten down to seconds, and the complaint is that the private-

wire houses by the use of iheir telephones, which are located

near the pit, can beat the houses which depend on the pub-
lic service and have no private-wire connection, by twenty
to thirty seconds on an order. Even the quotations, it is

said, are sent out by private houses in advance of the quo-
tations sent by the board. Speculative trade is so poor on
the board that the rank and file of brokers are apt to be m
fault-finding humor. Elevators and the private-wire houses
have always been pointed to as the reason for concentration
of cash and specdlative business in a few hands and the de-

FIG. I. SIMPLE DEVICE FOR SHUNTING HEAVY CURRENTS
ON BROKEN CIRCUITS.

crease in speculative interest in the grain market here. It

is urged that the present use of the newly installed tele-

phone service simply tends to a further concentration ot

business in the hands of a few private-wire houses.

Electrical Blacksmith Sliop.

Probably the only blacksmith shop in the country without

a forge is operated by William Patterson at Niagara Falls.

The great cataract supplies the power. The decomposition

of water by the electric current is an old and well-known

phenomenon, but the healing of the negative electrode by
the ignition of the liberated hydrogen gas has only recently

attracted the attention of those interested in electric

heating, welding and forging. The first method of heating

a piece of metal by the liquid forge was to connect a lead

plate to the positive wire and a pair of tongs to the nega-

tive. Then by grasping with the tongs the metal to be

FIG. 2. SIMPLE DEVICE FOR SHUNTING

operating to afford protection or relieve a conductor ot

higher resistance, such as the body of a man."

Telephone Service on the Board of

Trade.

The new private-line telephone service n the Chicago

Board of Trade, described in detail in the Western Elec-

trician of September 21st, appears to be so efficient that

the jealous opposition of those depending on the public serv-

ce has been aroused. The situation is thus described in

the financial columns of the Chicago Tribune:

It does seem that the Board ot Trade people never know

when they are well off, or at least do not hold to any one

opinion on a proposition for any length of time. The pri-

vate telephone service between the floor of the Board of

Trade and the offices of various brokers has only been in

operarion a few weeks. The telephone company put m a

large number of handsome instruments of special design

and the change was looked on m the light of an improve-

ment. There were people, to be sure, who opposed the

installation of private telephones on the floor of the board

at all, but it was supposed that they would do away with a

HEAVY CLKKt.M> L'N hKuKb> <_iKCLii.-^.

heated and immersing it in the vessel containing the posi-

tive electrode and a good conducting solution of dilute sul-

phuric acid or soda, the metal will begin to increase in tem-

perature, and if the operation is continued long enough will

melt. All the time it is mcreasing in temperature it is in

view of the operator, and can be withdrawn when the de-

sired heat is obtained.

The above method of electric beating by complete immer-

sion requires considerable current, and this led George D.

Burton to perfect the method now used, of holding the

metal to be heated in contact with the surface of the liquid,

and as the hydrogen gas is given off it is ignited directly in

contact with the metal, which absorbs the heat generated.

The time required to heat iron varies. It takes eight

seconds for a piece of iron one-quarter inch square cross-

section, to one minute for a piece one inch square; the latter

requires 26 amperes at 220 volts, which cost, it is claimed,

loBS than a quarter of a cent for current. The cost of

preparing a horse shoe with a coal forge, with coal at $5 per

ton, is 51^85 cents; with the electric forge, and current at 15

«nts per 1,000 watt hours, it is 2.32 cents.

—

American Man-
nfactitrer

.

The Peshtigo Lumber company of Peshtigo, Wis., will

add an electric hght plant to light its mill, machine shop,

store and offices.

Weird Jersey Lightning.

There must be something in the New Jersey soil pecu-
liarly attractive to lightning, is the conclusion reached by
the New York Sun. That eminent authority remarks that
in other regions a thunder storm, if very severe, damages
a building or two or possibly kills a man with a direct bolt.
In New Jersey it doesn't act that way. Some peculiar
and weird manifestation invariably characterizes a storm
there. If a man is killed by a bolt there are a dozen wit-
nesses to tell how he was wrapped in a spiral of flame and
spun round until he fell dead. When a house is struck the
lighming disdains to do anything as commonplace as merely
to rip off the roof or set fire to the building. It usually
slides down the chimney, cavorts round the room, destroy-
ing any household pets that get in its way, and ends by
wiping the ornaments off the mantelpiece and branding the
date of its arrival on the face of the clock.

Its latest wonder of this kind occurred some time ago
on Austin Emmons' farm, near Hacklebamey, in Chester
township. Mr. Emmons possesses as fine a 300 acre farm
as there is in New Jersey. In his big field just back of the
house he keeps 75 sheep, which at night gather under
a spreading cherry tree at one end of the field. As the
sheep are valuable he has them all insured against
death by accident—accident in this case having reference
chiefly to lightning, as that is the commonest form of
accidental death to animals in that part of New Jersey.
In his farming experience Mr. Emmons has lost many
fine cattle and sheep from this cause, but none under
such strange circumstances as this last time.

It was about three o'clock in the morning when the storm
came. Mr. Emmons was aroused by a tremendous flash

followed by a great hissing noise.

"There goes another brook, dried up by one of those
confounded flashes," he grumbled. "If this keeps on
there won't be anything but steam left for the cattle to

drink."

Then he carefully adjusted the glass casters on his non-
conductor bed, saw that the rubber blocks were placed
under them, and, wrapping himself up in his feather quilt,

turned over to sleep again. But he could not go to sleep.

There was too much electricity in the air. It tingled in his

every nerve and made his muscles jump convulsively. Ev-
erything in the room was affected. On the washstand the

water pitcher and the tooth mug were spitting fire at each
other, and a flickering halo of jagged flame played around
the bureau mirror. Unable to endure this longer, Mr.
Emmons jumped out of bed. In putting on his shoes he
sat down on a flash of electricity that lifted him nearly to
the ceiling. Meanwhile outside occasional flashes of dead
blackness could be perceived as the vivid glare subsided mo-
mentarily, while so great was the concussion of the boom-
ing thunder that the clapboards flapped loosely against the

sides of the house.

"Great Scott! this is pretty tough," exclaimed the
farmer. "I'll bet all the cream has turned sour. Wonder
what time it is."

In order to find out he opened his watch, which, to his

extreme disgust, emitted two brilliant flashes and stopped
short. Down stairs he hurried, surrounded by little tele-

graphic dots and dashes of brilliancy, until he reached the
parlor. There he struck a match on the wall, and the wall
immediately struck back, sending the match flying through
the air. Attempts at making light were superfluous, how-
ever, as there was a regular electric light plant all over the
place. In the glow the clock stood out conspicuous, but it

had little information to impart, because its hands were re-

volving backward at a speed of about a mile a minute. All
the metal ornaments in the room had glued themselves
tightly to the grate, and the tongs, andirons and other im-
plements, gathered in a mad embrace, werejiggingspasmod-
ically round the room. Now, Mr. Emmons is used to thun-
der storms, but this worried him a little. Instead of abat-

ing, the storm seemed to be getting worse and worse. At
every shock of thunder the house rocked and swayed as if

an earthquake were juggling with it. The farmer stepped
to the door just in time to see a playful fork of light go
through his pe^. apple tree, stripping off all the apples and
leaves, but leaving intact the branches, the baldest things in

the township. A tremendous outburst followed, and then,

in a lull, the bleating of the terrified sheep was heard. Mr.
Emmons ran down to the field, but was knocked heels over
head by the concussion of the thunder. When he got up
he saw a huge blade of fire playing around the cherry tree,

under which 20 dead sheep were stretched out. Two groups,
one of about 10, the other numbering about 30, were scur-

rying across the field, bleating in terror. The great blade
of lightning flashed over the field northward and killed all

of the smaller group, after which it burned the fence to

ashes and sent forth a report like the explosion of a battery.

Its fragments merged into a ball of fire about a foot in di-

ameter, which circled easily around the edge of the pasture,

consuming the fence as it went. It was nearing the surviv-

ing group of sheep, which was led by a big, wise old ram
with considerable strategy in his brains. Seeing the ball

approaching, the ram bleated in command, and the sheep
followed him to the center of the field, where they huddled
together. Slowly the electric sphere went on consuming the

fence. This done, it rolled across the field toward the group
of sheep. The old ram awaited it with lowered bead,
bravely sounding his challenge a few feet in front of the

group under his protection. Three little lambs, on seeing

the lightning approach, broke away from the group and ran

to one side. Instantly the ball went rolling and bounding
after them. One after another it touched very gently, as if

in a game ot tag, and one after another they fell. The ball

made a wide detour and again approached the group. As
it circled, the old ram changed his ])osition, keeping his face

toward the enemy. It advanced, and he stood ready to the
charge. Then it feinted toward the left and tried to get

through on ihe other side, but the ram's generalship was too
good, and the fire ball, but for a suift rise into the air,

would have come into collision with that formidable front.

The next move of the attacking force was to circle round
and round with great rapidity and in narrowing circles, the

protector of the flock following every move. Suddenly it

shot forward. The ram charged and met it half way. A
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terrific explosion followed, and ihe air was full of fire

needles. The flock broke and ran, but the danger was

over, for the fragments of the broken ball had darted into

the earth, tearing it up for yards around. Half blinded and

wholly dazed by the wonders he had seen, Mr. Emmons
staggered back into the house.

Next morning he found about 40 dead sheep in the field.

Under the cherry tree great furrows had been ploughed in

the ground, and for 100 yards round it every growing thmg,

from the cherry tree to the budding golden rod that lined

the fence was withered and dead. All that could be found

of the old ram was his horns, so twisted that the farmer is

going to have them set in silver for corkscrews. Mr. Em-
mons collected insurance on his sheep, but the damage to

his house is a dead loss. His watch has not gone since, and

the parlor clock, while its retrograde speed has decreased,

steadfastly refuses to go in the proper direction. Upon
every recurrence of the hour of the storm it strikes with the

speed of an alarm bell and the force of an anvil.

From other places in the region come accounts of the

damage done by the storm, but no other farm suffered as did

Mr. Emmons'. The only other experience resembling his

is that of Eph Fayman, who, while coming home late, was

overtaken by the storm. A bolt of lightning passed so near

him that it shaved his left cheek clean, and he has not been

able to grow a hair on it since.

Studies of the Alternate Arc.

H. Gorges in a communication to the Electrotechnic

society of Berlin describes the experiments made during the

past few years in the works of Siemens & Halske, and

Messrs. Oelschlager, Michalke and Queisser. He says we

know that with the continuous current the positive carbon

develops more heat than the negative. In the case of alter-

nate currents, the carbons are alternately positive and nega-

tive, and the luminous intensity is constantly changed from

the one to the other. The eye is less sensitive to light vari-

ations than to changes in the heat of the arc, through vari-

ations of current flow. Above a certain frequency the eye

can no longer perceive the oscilliations, while the light may

vary materially. The limit of perception is fourid at about

60 periods per second. The arc inclosed in a ground globe

appears more steady than with a clear envelope; while aided

by a reflector which, placed above the upper carbon, throws

back downward the reflected rays of the lower carbon, blend-

ing—breaking the joints, as it were. The eye is unable to

detect any wavering at 50 periods per second.

'

The length of the arc has a decided influence on the

amount of light shed with an equal expenditure of energy.

The extremities of the carbons are truncated cones, and be-

tween the summits of these cones is the arc. This last, then,

should not be too short because of the last reflecting surfaces.

Yet, on the other hand the heat is necessarily higher in-

versely as the length of the arc. Fig. i shows how the light

produced per watt diminishes with the lengthening of the arc.

The figures show the length of the arc in millimeters. When

the arc is abnormally long the light is of a decided violet

hue, the horizontal luminous intensity being quite feeble.

The nature of the arc is dependent largely on the form of

the ampere curve. With certain machines we may, by the

aid of a simple commutation, modify the curve of the cur-

rent. In the experiments mentioned below the machine

used was tri-phase, arranged for either the star or triangle

system of circuits. Taking only a single branch, a flattened

curve resulted, Fig. 2, /.

Connected in the star form by superposing the currents

from two branches a curve was formed closely approaching

the sinuisoidal Fig 2, dotted line. Coupling the two

branches in opposition the curve produced is that shown in

Fig. 2, //.

The noise ot the arc depends largely on the curve form.

The heating and periodic dilatation of the carbons and of

the atmosphere produces diverse sounds. With the simple

sinusoidal curve the sound is light and the tone pure.

Curves of brusque variations give the higher harmonics

more or less intense. The sonorous vibration increases

with the intensity of the current, the frequency and the

length, of the arc. Glass globes deaden the sounds mate-

rially. On the other hand, with pointed curves the sounds

sometimes become very disagreeable. Finally, the nature

of the carbons has much influence on the character of the

tones.

The voltage of the arc depends on the form of the cur-

rent. A constant current arc, instantaneously interrupted,

re-illumines at once because the heated air is of so high a

temperature as to maintain it a sufficient conductor during

the short extinction. With an alternate current the voltage

should maintain a certain amplitude, because it is reformed

after each interruption. It seems established that this value

should increase with an enfeebling of the current, and that

in consequence the period of cooling should increase. The

mean tension, on the contrary, is less with sharp curves

than with flat ones.

Authorities have found, for example, that to produce an

arc of two millimeter with a sharp curve, 23.5 volts are

I. The optic nerve requires a certain perioii to receive an impres-
sion, and a definite period for releasing it. If the second impression
is made before th first is loit, the impression appears continuous,
Fire wheels are familiar examples.

necessary, and with a flat curve 30.5 volts. The voltage

then depends on the form of the current, whichdoes not affect

the regulation of the lamp, except so far as this is varied by

the changed action of the electro-magnets with the varying

forms of currents.

The temperature of the carbons and hence the luminous

power, is determined by the electric energy expended in

the arc. With high frequencies the quantity of light is

probably independent of the form of the current curve. But

with the frequencies of common practice the luminous power,

according to the researches of Wedding and Roessler, in-

creases with the flattening of the curve. Measurements by

the author confirms this result.

From all that has preceded it may be seen that the ex-

perimental determination of the variations of light intensity

is interesting. Messrs Siemens and Halske two years since

conducted a series of experiments in photographic register-

ing, on this line. The apparatus used was a special con-

trivance, consisting of a disk carrying sensitized paper,

mounted either on the arbor of an alternator or a syn-

chronous motor shaft. This disk was inclosed in a dark

chamber with a radial slit which could be opened or closed

at will. At each new pha.se of the current a Iresh portion

of the sensitized paper was presented to the light, so that a

distinct record was made of each condition. As the motor
was tetrapolar a complete revolution comprised two periods.

F-g. I. Variation of Lumiious Intensity per Watt, with length of
Arc.

To change the phase of the ordinates to be measured, the

angle of the slit in the obscure chamber may be changed, but

the experimenters have found it easier to change the phase

of the motor.

With the apparatus of Oelschlager, changed as suggested

by M. Joost—putting the third branch of a tri-phase motor

on short circuit upon itself—the experimenters determined

the instantaneous value of current intensities of the voltage

and luminous intensity for the three types of curves of a tri-

phase motor. These results bear the relation of the Figs.

3, 4 and 5.

The luminous intensities were taken at the horizontal

line, and at 35° above and below this line. In these last

two directions the intensities are equal.

In all the curves we see that the maximum of light due

to the negative current is not much above the minima.

In the flattened curve we see also that during a long con-

tact with a maximum current, both temperature and light

emission are augmented. The difference of phase between

tension and current is positive upon the axis ofthe abscisses,

as if produced by self-induction, while between the higher

values of the curve this is negative.

The curve of the current appears to be in advance of

that of the arc, which is explained by the existence of

counter electromotive force (thermo-electric) in the arc,

between the carbon and the atmosphere. Thermo-electric

Fig. .^. In this figure current is shown by— . Tension
, Intensity

of illumination —.—. Power . The left ponion repre-
sents the effect when ihe lower carbon is positive, the

right when ihe upper carbon is positive,

STUDIES OF THE
and the annular image presented four maxima of intensity.

In the photographs produced direct by the arc, the maxima
due to the positive current are markedly more intense than

those of the negative current, but when the lamp is inclosed

in a globe, with or without a reflector, the two are more

nearly equal.

With a small four-pole machine, with six teeth for a

period, giving a current of six variations per period, a fre-

quency of 50 periods per second gave 300 oscillations per

second. The photograph image clearly depicted all these

variations, showing that the light followed, even at this

rapid rate, all these changes in current, while the eye at ils

best could only detect the fluctuations when the periods did

not exceed 60 per second.

M. Blondel, in 1S91, availed himself of a similar apparatus

for the study of the arc. His researches were principally

directed to the arc proper, and less toward the radiated light

intensity. The line followed was to ascertain if the arc is

really broken when the current is passing the zero point.

The registering photograph only gives a qualitative resull;

but the author sought to measure the instantaneous inten-

sity of the rays, by passing them across a slit in synchronous

rotation. The apparatus was simply a disk with two radial

slits, mounted on the arbor of a four-pole synchronous mo-

tor, and the light passing through these is re-directed into a

dark chamber pierced with a straight slit before which is

placed an L. Weber photometer.

On the same arbor is mounted the contacts which make

the record of the ordinates of the current and potential dif-

ference. These contacts charge a mica condenser, and dis-

harge it through a ballistic galvanometer.

Fig 2. Curves of Currents Employed.

ALTERNATE ARC.

forces may, for example, flow from the atmosphere to the car.

bons. As the maxima are equal, these forces are equal and

compensate each other. But now the self induction of the

electro-magnets will act, while with the high intensities one

of the carbons being hotter than the other, one electro-

motive force preponderates, and the current is deflected to

the left.

In the discussion of the paper Dobrowolsky remarked

that the current curve showed no break, and M. Gorges

concurred in the opinion that the arc is constant. Prof

Weber demurred. He said much depended on the grade

of the carbons,.

Proposed Electrical Section ofthe British
Association.

In commenting on the recent meeting of the British asso-

ciation, the London Eledrician says: "Probably the hard-
est worked section is that designated by A, which is devoted
to mathematics and physics; audit is a common occurrence,

on days when other sections are out at play, for this branch
ofthe association to divide itself into two or even three sub-
sections, each with lis own lengthy programme of papers.

We are glad to hear there is some idea among those who
have the control of such things, of permanently lighten-

ing the load on A, by the creation of a distinct electrical

section, which should absorb into itself all that is electro-

technical in A, E and G. We sincerely hope this proposed
new section may be created; and the earlier it comes into

existence, the better will it be for those for whom the
chief attractions of the association are electrical. It is a
comfort to find this proposal emanating—albeit unoflicially

—from within the association itself; for we had not dared
to make the suggestion ourselves, for fear of being told

that electricity was only a branch, indeed a mere sprig, 01
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physics. Under the existing arrangements there is ne-

cessity for a high-frequency alternating pilgrimage between
A and G, the dissipated energy in which is only slightly

redaced by the institution of "electrical day" in the latter

section. When the amplitude of the oscillations between
A and G is large the energj- wasted, heat generated, etc.,

are enormous; and we sincerely hope and with all humil-
ity suggest that, at Liverpool, if the new electrical section

has not there come into existence, the loci of A and G
shall be made as nearly to coincide as the properties of

three-dimensional space will permit.''

Methods and Instruments Employed in

Climbing Electric Posts.

It is not easy to find, especially in a crowded street, an

opportunity to raise an electric post or pole, because of the

constantly recurring impediments, such as teams, etc., but

anything here said does not apply to street-car people, who
often avoid hindrances by doing their work between dark

and daylight, or between Saturday and Monday. Even

climbing a lot of poles for repairs or construction is a

science.

The first implement which naturally suggests itself for

such climbing is, of course, a sort of light jackknife ladder.

There was a time when a ladder was used and thought well

of, but as poles gi-ew some new method was required and

adopted.

In the United States the telegraph or telephone man, as

well as the electric light man, goes out to fight the condi-

tions -with climbers—a pair of stirrups with shafts strapped

on to his legs, at the inside bottom of which there are one

or two rooster-like spurs, with which he walks up 30 or

60 feet of pole, hugging it like a bear as he rises, fasten-

ing himself when up with a body strap, or by straddling a

cross arm. They didn't use to do so, especially over the

water, but that was before Brennau and Rousseau's time.

In Spain, for instance, along about the fifties, when a

telegraph repairer wanted to climb a pole, he made steps as

he went, and took them away when he left. Fig. i shows

how he labored. P P represents a section of a pole.

The lineman brought with him three, four or more short,

light arms a, /-, b^ each with holes and a string, as shown.

As high up as he could reach to mount it he fastened^ one

of these on the pole. Standing on this he raised and tied

on another, and so on, until he reached the summit. When
his work was finished he took down his little lumber yard,

and carried it back to the office, where it is fair to presume

he rested till his Bristol sent him out again.

Since 1873 Spanish ingenuity has furnished the climber

with an instrument which would be on'y of ser/ice in this

country in a telegraph museum, alongside of Morse's first

instrument or Page's motor.

Fig, 2 shows this later convenience. If the reader de-

sires to buy one, some time when he is in Madrid, he must

ask for a trepadorc^ and possibly he wculd have to take

two, as, like most wild things, they come in pairs. In the

cut d is an iron plate, serving for a foot rest, and a b c 2.

curved iron, with ^?iarp projections, as s. This cm ve en-

circles the pole when the climber climbs, and when he stops

which is seen in Fig. 3. Two strong jaws, b b, b' b\ of

wrought-iron move on a center c, provided with teeth for

biting the pole c. The jaws envelop the post. The in-

ventor calls particular attention to the fact that the jaws do
not perfectly encircle the pole (as the average small boy in

Chicago would say '*they bite off more'n they can swal

-

low"), and thus fit all sizes of poles.

There are two holes in the jaws at /, t\ for attaching a

rope or wire ladder. The reader will now watch Figs. 3
and 4, as nearly as possible at the same time, in older to

understand the complicated manipulation.-

The lineman advances to the foot of the post, and, havmg
attached the ladder to the trepadore e e' , t /', he raises the

last and applies as much force as possible to bring the jaws

Fig. 4..

METHODS AND INSTRUMENTS EMPLOYED IN CLIMBING
ELECTRIC POSTS.

together by means of the rings / /', it being understood that

the pole has been seized by the jaws.

Now, at the bottom of the ladder is seen a similar pair of

jaws—this trepadore also lives in pairs—and this is raised up

to within a short distance of the first named, and fastened

while the safely strap holds the lineman. Then the first

trepador is pulled up another hitch. The motion is much
like that of a measuring worm on a raspberry bush, but

not quite so rapid.

It is, perhaps, unnecessary to state that when the lineman

has done his work, he returns in reversed order, especially

if he misses his hold, which it would appear is quite as likely

KIG=. 4 AND 5. STTDIES

he straps himself to the pole, as is the fashion in the new

world.

There are objections to these instruments, according to

the Berne Telegraphic Journal, inasmuch as they permit

the climber to slip if he doesn't stick the spurs in far

enough and if he forgets for an instant to keep a proper

pressure on the trepadore. Worst of all, he is placed in an

embarrassing position if from any cause the pole inclines

to fall, or, seeing the superintendent of city telegraph com-

ing, a rapid descent is imperative, he can neither climb

down, slide, jump or fall, and be sure that he will not land

in a heap with his apparatus. The trepadore has been re-

sponsible for the death of several linemen and tears the posts

to pieces. Poles are not so cheap in Spain as in Mich-

igan.

A Spanish engineer has invented a new "pole torturer,"

OF THE ALTERNATE ARC.

to happen with this as in the case objected to a few para-

graphs back. The trepadore is not likely to invade Cook
county. Neither John Burke nor Ed Carroll take kindly

to it, and Yerkes' men do their climbing with a wagon.

Appeal in the Double-carbon Suit.

The argument before the United States Circuit ofAppeals

on the appeal in the double-carbon arc lamp litigation has

been set down for November 7th. Judge Showalter decided

that the Scribner lamp of the Western Electric company

did not infringe the Brush double-carbon patent, and the

Brush company appealed the case. The appellant will be

represented by H. H. Seymour and Wm. B. Bolton and

the respondent by Barton & Brown. Judges Woods, Jen-

kins and Bunr. constitute the court.

Wanted: A Talk-meter for Teiephones-
"A crying need in the telephone business," said J. R.

Mallcy, of the Central Pennsylvania Telephone company,
after an examination of the Washington telephone ex-
change, "is a talk-meter; that is, some sort of an automatic
arrangement by which language can be measured off by the
yard. Philadelphia is approaching the idea. The Bell
Telephone company there gives what is called measured
service rates, the 'measurement' being determined by the
number of calls or connection^, each five minutes' conver-
sation or fraction thereof being counted a call. This gives

subscribers rates in proportion to the use of their instru-

ments. The city service recently introduced there ia very
much upon the principle of the long distance service be-
tween cities."

"Do you consider this an advantage over the old systems?"
he was asked.

"Well, i[ is not perfect," he replied. "What is required is a
regular 'gas'-meter, with a stop cock for profanity, old jokes,

and endearing names for the telephone girls. I think an
arrangement of this sort would be more valuable than an
automatic device for making the connections. Many a wordy
tale would be cut short, many a delicious but unprofitable

confab nipped in the bud. If Ida at one end of the line

knew that she was keeping the tantalizing secret from
Charlie at the other en 1, at a rate of 10 cents for every
five minutes, she would disclose it more quickly and give the

woman who wants to telephone for the doctor a chance at

the line. Some msthoi will have to be adopted to stop
the effusive conversation over the wires. Seven hundred
?nd fifty million telephone messages were sent over the wires
last year, averaging about ten messages to every man, woman
and child in the United State?. Telegrams never exceeded
one per head per year, which shows that the telephone.sys-

tem may eventually entirely supersede the telegraph. In
18S5 iherewas only one long distance line extending be-

tween Philadelphia and New York. To-day the system has

265,000 miles of wire and $77,500,000 is the estimated in-

vestment in telephone property. A comfortable share of

the telephone investment would go to the man who would
invent a talk-meter."

The Telephotograph.

_

The telephotograph is the name of a new Swedish inven-
tion, which is claimed to do for the eye something like what
the telephone does for the ear. It is based upon the
peculiarity of selenium, that its resistance to the transmis-
sion of electricity to a great extent depends upon the
strength of the light to which it is exposed. The construc-
tion of the telephotograph is simple enough. A fine point
of selenium is made to move in a plane by a mechanical
arrangement in such a manner ihat it, moving within a
limited compass of this plane, repeatedly forward and back-
ward, describes a spiral consisting of very close windings.
An electric current passes through the selenmm point, and
the power of this current will vary according to the light
to which the point at any given moment is exposed. The
receiver is constructed in a similar manner to the above, ex-
cept that a very susceptible incandescent light has been sub-
stituted for the selenium point. The intensity of this light
varies in harmony with the light to which the selenirm point
is exposed. When the incandescent light is made to move
in a similar manner to the movements of the selenium point,
it will produce lights and shadows on the plane similar to
those through which the selenium point passes in its plane.
The dispatching apparatcs is incksed in a case, something
like a photographic camera, fitted with an objective, which
can be so adjusted that ihe picture of the subject to be tele-
photographed is formed in ihe mtvement plane of the selen-
ium point. The lights snd shadows produced by the in-
candescent light of the receiving apparatus will then pro-
duce a picture identical with the one at the dispatching sta-
tion. This picture can be made visible in various manners,
either through photography or by being directl> looked at
through some magnifier, or in a similar manner to the one
used in a magic lantern. The rapidity of the movements of
the selenium point through any one point of the picture
must not allow of a greater interval than about one-eighth
of a second, so that the corresponding impressions upon the
eye of the beliolder form a continuous complete picture.

Large Isolated Plant in Buffalo.

One of the largest isolated electric lighting plants in the

country is, being installed in Ellicott Square, Buffalo's great

office building, by the Louis K. Comstock company of Chi-
cago. It is claimed that this structure, now nearing com-
pletion, is the largest office building in the United States.

The ground dimensions are 240 by 200 feet, giving twice

the area of the Monadnock building, Chicago. The build-

ing is 10 stories high and will contain 40 stores, 16 count-

ing rooms and 600 offices, costing $3,350,000. It fronts

on Main street and three other streets and was planned by
D. H. Burnham & Co. of Chicago. The lighting plant will

consist of four engine-dynamos—Ball & Wood engines di-

rectly coupled to General Electric 100 kilowatt multipolar

dynamos—and about S.ooo lamps wdl be connected with

the switchboard.
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Never before in the history of the storage battery busi-

ness of this country has there been so much interest displayed

in the work and promise of that field. Some continue to

doubt the commercial utility of the accumulator, but gener-

ally speaking the storage battery people have gained the

attention of the public, and it rests entirely with themselves

whether they will also gain their confidence. Central sta-

tion men are beginning to look with favor upon the use of

storage batteries as auxiliaries, and managers of street rail-

ways are likewise interested in this feature of the business.

Commercially considered, the outlook for the storage bat-

tery is by far much brighter than ever before in this country.

A THRIFTY schemer is John P. Barrett. His expe-

rience has gotten him into the habit of demanding his com-

pensation in advance. Knowing full well that the publica-

tion of his name as one of the judges of the motocycle con-

test must make that undertaking a failure, he secured the

publication in advance of an "interview" in Mr. Kohlsaat's

evening paper in which he was referred to as an "expert"

and a leader among electrical men. Of course, he knew

that Mr. Kohlsaat would not print such stuff after the con-

test. He knew that that event would show pretty clearly

that he had no standing as an electrical engineer or electri-

cian; that he was regarded as a politician, and was looked

upon with distrust, and he must have known, too, that Mr.

Kohlsaat would entertain the same feeling after a short

experience with h"m. It was doubtless for this rea;son that

As ^^IGHT have been expected, the motocycle contest an-

nounced for Saturday, November 2d, at Chicago, did not

take place. It was too much to expect that any enterprise

with which Barrett and Hornsby were connected could be

successlul. The appointment of this precious pair precluded

any "contest," and the electrical interests, knowing full well

what a farce anything conducted by the "professor" and the

"doctor" must be, withdrew in disgust. They had not for-

""gotten the World's Fair. We are sorry for Mr. Kohlsaat,

for it appears that he appointed Barrett thinking that the

" professor" had the confidence and respect of the electrical

fraternity. Of course Barrett couldn't get along without

Hornsby, and thus the project was doub'y doomed.

not to be accompanied by fatalities )ike those that have

marred the record of the Brooklyn companies. We repeat

there are altogether too many accidents, and there is no

occasion for a continuance of this condition of affairs.

London capitalists interested in the Brazilian Submarine

Telegraph company have very graciously announced that so

far as they are concerned they would not object to Brazil

possessing the island of Trinidad if she permitted their com-

pany to use it as a telegraph station. At a recent meeting

of the directors of the company at London Sir John Pender

said the position of the company in its dealings with the Bra-

zilian go\'ernment was unsatisfactory. Brazil, he thonght,

ought to have treated this pioneer company better, since it

had helped to build up Brazilian trade by bringing the coun-

try into cable relations with the rest of the world. It was

when the company had found that Brazil would not deal

fairly that it had tried to carry on traiftc with the Argentine

Kepublic. It had laid a cable across the Andes with the

West Brazilian company, and to prevent Brazil from inter-

fering with that traffic had looked out for a fresh station,

and had pitched upon the island of Trinidad, which was not

occupied and was an excellent station. Now the company

is confronted with the claim of Brazil and the Englishmen

are exceedingly wrathy over this turn of affairs.

The latest departure from time-honored practices of

street railway companies the country over which the Chi-

cago General Railway company has introduced is the plan

of purchasing or condemning its routes through private prop

erty instead of asking the city to grant the use of the streets

for the purpose of establishing its lines. This applies only

to outlying territory where property is sufficiently cheap to

warrant this method of acquiring right of way. In the

more thickly settled parts of the city, and especially in its

proposed downtown routes, the General Railway company

will still adhere to the use of streets. Sj tar as the new

plan applies the company will have an advantage over other

companies in that it will be perfectly independent of the

aldermen and the public, too, for that matter, in a limited

sense. It will be on the same footing as the steam lines; it

will not be subjected to annoyance from political hacks and

it will be permitted to conduct it^ business without inter-

ference or restrictions by the city council. No doubt this

action will have a far-reaching influence and one that street

railway men may not entirely welcome. If the new company

succeeds it will prove conclusively that the franchises held

by street railway companies, generally speaking, are much

more valuable properties than they are usually admitted

to be and the companies that apply for grants o^ this kind

in the future may be compelled to pay a reasonable sum for

the privileges extended by municipalities.

Too MANY accidents have been reported since the intro-

duction of the trolley upon the lines of the Chicago street

railway companies. Some of these have been the result of

carelessness on the part of the motormen, but these have

been comparatively few, and none of them has resulted

from defects in the system itself or in the failure of the ap-

paratus. It is worthy of note, too, that very few accidents

have happened in crowded streets, which of itself is ample

evidence of the superiority of the system itself. In most

of the cases reported in the daily papers it is evident the

victims were either entirely to blame or they were guilty of

contributory negligence. It is a well established fact that

so far as the trolley itself is concerned there is very little if

any reason for objection, and in view of surrounding con-

ditions and the vast benefits it bestows, its record is ad-

mirable. But this is not all. Too many accidents have

happened upon these trolley roads. It is the duty of the

companies operating them, of the city officials and the peo-

ple to see to it that these accidents grow less frequent.

This can be accomplished by the company first of all employ.

ing competent men on all its lines and requiring the exer-

cise of greater vigilance on the part of its employes, by the

city officials co-operating with the railway companies in the

enforcement of the ordinances relating to the obstruction

of the tracks, and prohibiting children jumping on and off

cars moving at a high rate of speed, and the exercise of a

greater degree of care on the part of the patrons of the

company and the public generally. All of these require-

ments must be met if the operation of the trolley lines is

E.XPERT opinion upon electrical and mechanical questions

should always be secured by persons who contemplate invest-

ing in enterprises of this character with which they are not

familiar. The services of a competent electrical engineer

can be obtained for a reasonable consideration to look into

the value of a project of this kind, and a few hundred dollars

thus invested will often save many thousand dollars. A
contemporary, discussing this subject, calls particular atten-

tion to the fact that the intendin i inv.'stor in electrical trans -

mission plants, where water power is the initial source of

energy, as well as the prospective user of such transmitted

power, should carefully investigate the permanency and reli-

ability of the water supply. A late example of the results

of disregarding this plan is furnished by the Hillgrove it Ar-

niidale Water Power Electric company of New South Wales,

which, after putting in a plant costing over $125,000, and

making agreements to supply the mining companies in the

district with power, was unable to carry out its contracts,

owing to the failure of the water supply. This unusual con-

dition was due to the fact that the last season was the driest

known there for twenty years, but dry seasons must be ex-

pected and provided for, as power will be just as necessary

then as at any other time. It is suggested that if the possi-

bility of obtaining fuel and other local conditions will permit

it, a plant of this kind should be supplied with a steam relay

of a capacity equal to at least one-half the normal water

power capacity.

The belief seems to be pretty general that electric pro-

pulsion in some form will soon be adopted upon the Erie

canal, and the friends of I hit great waterway are using

every effort to take advantage of the present interest in the

projects under consideration to secure favors from the Leg-

islature. One measure proposed is the bonding of the

state for $9,000,000 to begin the work of deepening and

widening the canal so as to get the best possible results

from the adoption- of electric propulsion. The issuing of

these bonds was one of the questions voted upon at the

election on Tuesday. The measure has been vigorously

opposed, and it has been pointed out that some years

hence, with electricity as the motive power, the full capac-

ity of the Erie canal may be reached. When that point is

attained, it is contended, the question of deepening and en-

la'ging the canal, or constructing a ship canal, can be

brought up for discussion and decision. The advocates ot

the measure pronounce this a short-sighted policy, but on

the other hand it is pointed out that no one pretends that

the improvement contemplated could be carried through for

nine millions. It might cost twenty millions or thirty mill-

ions or forty millions. Nobody knows what the cost would

be, but all are agreed that with the introduction of electric-

ity the capacity of the canal will be greatly enlarged, and

that for several years, with electricity as a motive power,

there will be no pressing demand for enlargement of the canal.

In a recent address upon the progress of the temperance

movement Miss Willard said that "men who drink liquor

take less of it, and that more men do not drink at all, than

in any previous year," and she explained this by saying that

the advancement in industrial development had an elevating

influence upon men's minds. "Steam and electricity,

machinery and invention, have put level heads at a premium."

This is a concise statement of the situation to-day, and every

employer of large numbers of men will corroborate this as-

sertion. It is estimated that at lea^Jt one million men are

employed by railroad companies in various capacities.

Upon each and every one of them in a measure rests respon-

sibility for life and property, and as the duties are of such an

exacting nature they can only be performed by men
possessing clear heads. The same rule app'ies in other

great industrial organizations. A better class of men are

required for the handling of electric cars than were fornierly

employed as drivers when animal power was used. The
application of electricity to commercial and domestic uses

has created a demand for skilled workmen possessing clear

heads and steady hands to perform the work of construction

and operation with precision. Miss WiUards convic-

tion that there is a decrease in intemperance is shared

by many others. The best evidence of the correctness

of this position is found in the fact that the consump-

tion of spirituous liquors during the last fifty years has not

increased in proportion to the increase in population. We
do not doubt that much of the credit of this improvement is

due to the fact that discrimination is made against men of

drinking habits to-day. Of course many other conditions

have contributed to this general improvement, but there is

positive proof that the general introduction of electricity

and machinery has been followed by increased sobriety

among men engaged in such industries employing.
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Storage Batteries for Railways.

Bv Maurice Barnett.

In these days when it 15 the practice of not a few eminent

electrical engineers to damn the storage battery in the field

of traction, either by too vehement denunciation or by " too

faint praise,'' the announcement in the Kolnische Zeitnng,

that the trolley system which has been in use in Hanover

for some time has been discarded, and that the 28 cars oper-

ated on that system are to be remodeled and equipped with

storage batteries, while not conveying solace to the elec-

trical engineers referred to, will prove very gratifying to

those who, even in view of some discouraging failures in ac-

cumulator traction, have always had a firm conviction that

traction work was a legitimate field lor accumulators, and

that the test of time would prove that storage batteries

would be able to hold their own with other representative

electric traction systems.

Since the announcement in the Kobuschc Ze'itung^ news

has been received here that the Dresden Tramway com-

pany and the Hague Tramway Afaatschappy have likewise

decided in favor of accumulator traction. Inasmuch as no

iess important a company than the Tudor Storage Battery

company is making the installation, it is not at all too op-

timistic to believe in the ultimate success of the storage bat-

tery cars about to be operated in the places named.

Up to the present time the engineers of the overhead

system have had matters pretty much their own way. Oc-

casionally a statement of results {coming in all probabiUty

from interested sources) bearing upon the success obtained

with the open conduit has caused a commotion in the trol-

ley ranks, but, save for that, the erection ot poles has gone

merrily on and the manufacturers of trolley machinery have

had no complaints to offer on the ground of lack of orders.

The last two months, however, have seen the beginning of

a mighty change. To-day the trolley is considered to have

lieen merely coincident with the evolution of the modern

passenger railway, and its usefulness in the future, at

least in cities, is not likely to be greatly overestimated.

E. H. Johnson, who, with Lieutenant F. J. Sprague, was

the pioneer in working out the trolley method of electric

transportation, writing in the Electrical Engineer under

<iate of October 9th, sounds the doom of the overhead line,

sX least in cities and towns. The reason for this belief is

to be found in the objection to overhead construction and

secondly in the fact that greater economies are possible in

the newly projected closed conduit system, by reason of

the fact that higher voltage may be maintained than is

practicable in trolley systems. This criticism, emanating

from one of the parents of the overhead wire system, may

be considered to have some weight. Mr. Johnson also

proceeds to pay his respects 10 the open conduit system,

anent the great ado made by the Metropolitan Traction

-company of New York, "over the practical success of their

$150,000 per mile open conduit system," by saying, "it was

neither scientific nor business-like to place the electrical

conductors in a sewer and then expend hundreds of thou-

-sands of dollars to secure drainage." This represents the

-view that is at present held respecting the opsn conduit

electric system. Surely the frienis of the electric accumu-

lator can take hope in the discomfiture of their rivals.

Looking impartially at this question, it would seem as if

the contest for the supremacy in the field of transportation

would in the future, be between the storage battery and the

closed conduit system. Which side will win cannot be con-

jectured at the present time. Neither system is in the final

form it will assume when the contest for supremacy takes

place, and one is therefore precluded from indulging in

prognostications regarding the outcome.

The above remarks have been called forth by statements

appearing from time to time in some of the newer electrical

journals, reflecting upon the judgment of those who are in-

stituting the test with storage battery cars on the Madison

avenue line in New York city. The remarks have all been

characterized by a sneering incredulity as to the value of ac-

cumulators for traction work. Before the next six months

are p:issed, the critics of the storage battery system may have

lo reverse their conclusions.

The object of the present paper is to emphasize the great

A^alue possessed by storage batteries, not in furnishing

•direct motive power, but when used in connection with rail-

way power plants.

The first accumulators used in connection with a railway

power station were, so far as the writer can ascertain, those

employed in the power plant of the railway lying between

Zurich and Hirslanden, Switzerland, an account of which

-was published in the Elektroteehnische Zeitschrift of June 2S,

1894. According to report the dynamo dehvers current un-

<ier a constant load, the accumulators being charged or dis-

charged as load on the line is less or greater than the output

-of the dynamo. In this plant there were automatic means

for cutting in and out of end cells to keep the voltage con-

stant. Results showed that by means of the accumulators

a saving was effected of 2 2 pounds of coal per hour, amount-

ing to nearly a ton per day, or $2,500 a year. The cost of

accumulators, installed complete with necessary apparatus,

was $7,400. Allowing for interest and depreciation, the bat-

tery paid for itself in four years, by saving in coal bills alone.

The saving was effected by reason of there being no neces-

siiy to keep a second boiler and steam engine in reserve, and

that by this arrangement the power plant ran at its highest

efficiency. It was furthermore developed that the first cost

of combined steam power and battery plant was less than

the cost of total steam power plant would have been for the

same work.

How important this installation proved may be judged

from the fact that a single type of storage battery is now
found in Germany and Au-tria, in So per cent, of all cen-

tral stations, besides being installed in 15 railway power

plants and 5,000 isolated lighting plants.

Two railways in the United Kingdom have recently at-

tracted a great deal of attention; and inasmuch as the bat-

teries u-ed in connection with generators are of the chloride

accumulator type, manufactured by the Chloride Electrical

Storage Syndicate, Limited, the installations have a special

interest for American railway managers. These two rail-

ways are known as the ** Douglas Laxey line" and the

*'Snaefell Mountain electric tramway," both in the Isle of

Man.

The Douglas-Laxey line was established about a year ago.

From Lightning, London, September 19, 1S95, it is gathered

that when the battery was connected to the line the cars im-

mediately began to run with exceptional smoothness—the

accumulators keeping the voltage steady and eliminating all

sudden variations due to starling of other cars. How vari-

ations would otherwise arise will be understood when it is

considered that it requires 150 amperes at 500 volts to

carry a loaded car up the 8^ per cent, grade at a nine mile

rate.

Encouraged by the success attained by the Douglas-Laxey

electric tramway, which, after a year of service, -'had ful-

filled in every way the expectation of its promoters," it was

not difficult to secure capital to construct an extension of

this road up to the summit of Mount Snaefell. The elec-

tric equipment of the Snaefell road resembles that of the

Douglas-Laxey line, both being designed by no less emi-

nent an engineer than Dr. Edward Hopkinson. The battery

consisted of 246 special cells. At 550 volts, battery fur-

nished 176 amperes for three hours, 112 amperes for six

hours, 84 amperes for nine hours and 72 amperes for 12

hours.

By evening up the load on the generators, the battery

enabled the plant to work at a high efticiency and rendered

the service extremely satisfactory.

A large economy is made possible by a special use of

battery at seasons of the year when there is comparatively

little traffic. Under the agreement with the auihorities,

these lines bound themselves to run two cars a day each

way every day of the year. Obviously, it would not have

paid to keep the power house in operation just for this load.

This is where the battery proves so valuable during the

winter months. The battery being charged once a week

can carry the load for the other six days without necessitat-

ing the running of the power plant.

In the United States there are two installations of storage

batteries in connection with railway power plants which are

of special interest. The first is at Merrill, Wisconsin, where

a battery of chloride accumulators was installed to effect a

solution of the problem so constantly occurring in the railway

world, /. e. , how to bring up the capacity of the power plant

to meet the requirements of a constantly increasing demand.

It was decided to use a battery not alone for increasing the

light capacity, but for regulating the voltage on the railway

circuit, which, according to the engineer who installed the

plant, "was far from satisfactory owing to the great fluctu-

ations m railway demand." As the lighting machine and

railway generator were connected to the same shaft, it can

be understood that the light furnished was far from satisfac-

tory. Records kept before the battery was installed showed

a fluctuation as hjgh as nine volts on each side of the three

wire system. Herbert Condict, in a paper descriptive of

this plant, read before the Northwest Electrical association

at a recent convention, spoke of the performance of this

battery as follows: "The great improvement in running of

cars was immediately noticed by all, but it was at night that

the contrast was most apparent. The two water wheels

were connected together as usual, but the railway genera-

tor charged the battery at almost a steady rate instead of

with its ever varying demand of from o to 120 amperes per

car. * * *^ Instead of a succession of sharp peaks the

voltage curve of the lighting circuit became practically a

straight line; instead of nine volts variation, there was

practically no variation, demonstrating most clearly the

capability of ihe battery to respond to all demands of the

railway, matter how severe."

The second plant mentioned is now beirg installed at

Anaconda, Montana, for the Electric Railway, Light &
Power company of that place. The battery consists of 270
special cells of central station type of 600 ampere hours' ca-

pacity, but admitting of very heavy dischirges. The object

of the battery is to even up the load on generators and main-

tain constant electromotive force. When the battery goes

into operation it will be found to give results no less satis-

factory than those obtained with the Merrill patent.

To sum up, it may be said that the storage battery is

destined to play a very important part in the future in light,

heat and power stations. The reason for this statement is

to be found in the ability of a good storage battery to act

—

First—As a " reservoir" in which may be stored up the

energy representing the difference between the average and

the maximum demand on a generating plant.

Second—As a regulator of pressure on circuits subject to

fluctuating demands—increasing the efficiency of the service

and diminishing the wear and tear on apparatus; and,

Third—As a " transformer, " to utilize high voltage

charging currents and to discharge, when disconnected

from generator, at any lower voltage desired.

One fact that has been demonstrated, and which has the

most important bearing on the construction of electric rail-

way power plants, or for that matter of most electric light

or power station';, is that in any station which has to meet

a fluctuating demand for power, a plant consisting of part

steam power and part storage battery is cheaper in first

cost than a total steam power plant would be for the same

work. The high efli:iency and satisfactory performance

of such a plant have already been referred to.

Influence of Cold on Magnetism.
At a meeting of the Paris Academy of Science some

months ago Raoul Pictet described some experiments which
he had been conducting with a view to determining the in-

fluence of low temperature on the power of attraction of
permanent magnets. The magnet employed was an old

one of horse-shoe shape, and formed of three pieces. It

weighed 493.5 grammes. At onetime in its history it could
support 4,275 grammes; but having been left -without its

armature attached for some years, it cculd only support

3,226.5 grammes. After describing the details of the ar-

rangement by means of which the temperature of the mag-
net was lowered, the mean results of four sets of experi-

ments are given at temperatures ranging from + 30^^ C. to —
105"^ C. From these the Eleetriced Review of London
selects the following:

Temperature of Force of magnetic
ihe magnet attraction.

4- 30° C .57-31 grammes
-f 20^ C ..584S
+ 10^ C 59.S1

± qO C 61.04
— iC^ C 62.42 "

— 20^ C 63.93
"

— 40- C 66.70 "

— Sa° C 72.70 «

— 100^ C 75.So "

— 105^ C 76.64 "

M. Pictet closes his paper abruptly, and does not suggest

that there is any relation shown between the values for the

force and the temperature at which it was determined.

Underground System Not Favored in

Boston.

According to present indications it will be some time

before any other than the trolley system will be used

by the West End Street Railway company of Boston.

President Little has gone on record in an interview as

having but Uttle faith in the underground conduit for

electrical transmission, and despite the alleged success

attending the installation of the underground conduit

syst^^m on the Metropolitan Traction company's Lenox

avenue line in New York, asserts that not until it can be fully

demonstrated that this system is in every way practical will he

or the other ofiicers of the West End company give it serious

consideration. "No line can aftbrd to experiment with under-

ground conduits on its main line, owing to the possibility of

failure and the attendant disorganization of that part of the

road where the trial is being made," says President Little.

"All tests of this character should be made on small lines

built especially for the purpose in some outlying district.

The West End is carefully following the new inventions in

this field of electrical development and through its specially

appointed engineers is kept fully acquainted with the advance-

ment made. When it shall have bfeen clearly demonstrated

that the current can be taken from a conduit underneath the

cars, keeping in view the economic phases of the question,

then I will be only too happy to make a change, but until that

time arrives the trolley will bs in use in B oston. I well re-

member when the storage battery was introduced on the

Fourth avenue line in New York and the great anticipations

indulged in by the inventor. It was said at the time that

the problem of electrical propulsion had been fully solved

and that in the course of a few years every street railway

Hne would find it neccessary to adopt it. But we all know

the failure of this tentative trial Rest assured that I am
looking out for the interest of the West End company, and
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that as soon as it can be shown that we can do away with

the unsightly overhead system, the wires will come down

with a rush." It is not to be wondered that the West

End officials desire to pursue a conservative course. In the

earlj^days of the application of electricity to street cars the

West End experimented with conduits, with the result that

thousands of dollars were expended and the system finally

discarded as impracticable.

The True Position of the Business
Paper.

By N. C. Fowler, JR-

The trade paper is a trade necessity. Business may be

run without it. Business never has been run without it.

The merchant can write his letters on a barrel-head— but

he doesn't. Merchandise can be sent across the continent

by mule power, but nobody uses that motor.

The fact that every trade has from one to a dozen repre-

sentative papers devoted exclusively to the trade they repre-

sent is /riwiTyv?^' as well as circumstantial evidence that

the trade paper is a part of the economy of business.

I don't own a trade paper. I never did own a trade pa-

per. I never expect to own a trade paper. I have no trade

paper interest. I simply know trade papers. I am writing

what I know.

A bank president in Boston can't write more than his

name but his ignorance didn't make him a bank president.

There are men who don't read the trade papers and suc-

ceed, but so long as the ninety-and-nine read trade papers,

and are successful, there is no neei of discussing the pecu-

liar composition of the one man who makes money and

reads nothing.

The trade paper is a commercial clearing house, with

members entirely confined to its particular trade. It is

more than a clearing house; it is a typographical business

club, and into its arena is thrown the thought of trade. It

is a printed show-room, where everything new and every-

thing interesting are placed before the reader for the read-

er's benefit.

The good trade paper civiliz-s trade—spreads trade—in-

creases trade—makes trade honest—disarms unnatural

competition—tends to raise cold-blooded business up to the

fraternity of social decency. The man who reads a trade

paper may not be wise, but I never knew a fool to read a

trade paper. The trade paper reaches into general trade,

and absorbs that line of business which is pertinent to the

class it illustrates. The trade paper gives to the reader that

wrhichhe wants; it is a sort of sieve through which only can

pass words of "business interest.

The reason that trade papers carry advertising is the same

reason that magazines and daily papers carry advertising.

The first-class tiade paper has just as muc'h right to devote

a part of its pages to advertising as has the magazine or

story publication. The advertising in a trade paper is as

interesting as the reading matter, for the advertising pages

present the names and addresses and other business informa-

tion concerning the most enterprising busi ness men in the

, trade represented.

A man can do business without advertising in the trade

paper, but the fact that comparatively few men of enterprise

do not advertise mdicates that the advertisement in the

trade paper has money-bringing and trade- increasing value.

The progressive manufacturer wholesaler or realizes that

while the circulation of the trade paper may be small, every

copy goes into the hands of a probable customer. A paper

with a circulation among r,ooo probable customers is worth

more than the circulation of a paper with 100,000 among

possible customers, unless the 1,000 probable customers are

included in the 100,000 possible customers.

The only people who read an electrical journal are those

interested in electricity or electro -technics—mainly those

who earn their living making, distributing and retailing one

particular line of goods. They are not only interested in

the news of their trade, but they are ever anxious of consid-

ing anyone who supplies the goods they sell. The adver-

tisement in the trade paper may not bring more than one

answer a month, perhaps not more than one a year, but

one answer may be the beginning of a trade which will pay

for the advertisement ten times over.

There are a thousand reasons why a general magazine

need not be read by business men, but the sun never shown

upon a reason why the man who sells electrical goods should

not read systematically and carefully the paper which repre-

sents the trade of his living. He reads the trade paper,

and, as he isn't a fool, he reads the advertising pagfs as care

fully as he reads the reading matter, for the business man
knows that the advertising pages will present to him ways

and means of increasing his business, and of making more
money.

The man who does not believe that people read trade

paper advertisements is advised to print at the bottom of
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his advertisement, in the smallest possible type, the state-

ment that he will present a yellow dog, or a rosewood piano,

to any reader of the paper who sends for it.

The best advertising in the world is the advertising that

strikes men squarely between the business eyes.

The trade paper contains nothing but business; it is the

one great business-bringer of wholesale publicity.

There is something the matter with the business man
who can't build business better with the business assistance

of business papers.

Card's Improved Fuse Box for Street
Railways.

In street railway service the fuse box is a necessary part

of each car equipment and should receive the careful atten-

tion of every street railway company. The success of any

system depends largely on the completeness of minor parts

and the readiness with which they perform their part of the

work.

The accompanying cuts show Card's improved fuse box

BRYANT S THREE-EIGHTHS INCH SOCKET.

for street railways, manufactured by the Card Electric com-

pany, Mansfield, O.

Fig. I shows the slate box without metal case and is well

adapted for use on cars when placed under the seat in or

some other protected place. It is made up with slate bot-

tom and sides, and has brass binding blocks at each end

for securing the connecting wire. At one end is a small

spool, on which is wound a length of the fuse wire selected.

The wire passes from the spool under a clamping piece on

the binding block, through a slot in the slate partition and

under another clamp on the opposite binding block, com-

pleting the circuit.

Fig. 2 shows the slate box in a metal case for use on the

outside of cars. The lid closes tightly and the box has a

projection along the top, making it water and snow-proof.

FIGS, t AND 2. card's IMPROVED

A folded piece of asbestos slips inside the box along the

sides over the fuse, insulating the lid.

Fig. 3 shows the box with the front open, exposing the

fuse. The spring on the outside of the lid acts to hold it

either closed or open.

When a fuse blows all- that is necessary to do is to loosen

the thumb screws, pull through more wire and clamp it

down. No hunting for wire never found and no time lost.

Each spool will hold 35 feet of No. 21 copper wire, enough

for 100 fifty ampere fuses. When the wire is used up the

empty spool can be taken out and a full one put in without

loss of time. As the proper siza of wire to use depends

largely on the grades, service and the motors, it should be

determined by the superintendent and then adhered to.

This method will save burn-outs, time and money. It is

not safe to permit motormen or conductors to select their

own fuse wires, since the temptation is great to put in a

large one and save themselves the trouble of frequent re-

newals.
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Bryant's Three-eighths Inch Socket.
The necessity for heavier arms than are used in ordinar7

chandeliers, especially in street lights, has created a demand

for a socket with a cap or base large enough for a three eighth-

inch pipe. This demand has been met by the Bryant Electric

company, as shown. A new catalogue has been recently

issued by this company.

Telephone News from the Northwest.
[From the Minneapolis correspondeat of the Western Elect ;;ician. }1.

The Northwestern Telephone exchange is rebuilding it?

Mankato, Minn., exchange and extending a line to Eake
Crystal, Minn. The Phcenix Telephone company, which

recently secured a franchise at Mankato, contemplates ex-

tending a line to Lake Crystal.

The Mercer County Telephone company has decided to

extend its line from Reynolds, 111., to Rock Island, where

it will connect with the Bell system.

The Iowa Union Telephone company is centralizing tele-

phone lines at Decorah, and connection with Ridgway, Fort

Atkinson, Spillville, Calmar, Ossian and Castalia, now di-

rectly connected with West Union, will be transferred to-

Decorah. A line to Burr Oak is agreed upon. It is under-

FIG. 3. card's improved FUSE BOX FOR STREET
RAILWAYS.

Stood that this is Btit the beginning of a system that will in

time cover all the towns in the north of the county.

W. C. Swift of St. Paul is negotiating with Grand Rap-

ids, Mmn., citizens to put in a telephone system. A system

was put in a year ago, and was paid for in notes which are

held by the Bank of Minneapolis. The system was not a

success and the notes are not paid. The bank offers to put

in a central system if the notes will be paid.

CORRESPONDENCE,
New York Notes.

New York, November 2.—Now that the Court of Ap-

peals has decided that the newly annexed district is part of

New York city, the Postofhce department is preparing

togive regular and improved postal service. It is probable

that the trolley lines radiating into the new region from

West Farms will be utilized in the distribution of the mails.

This will depend, perhaps, someuhat upon the success-

FUSE BOX FOR STREET RAILWAYS.

attendant upon the new postal cars of the Third avenue

cable road. It will be a verj simple matter to attach

such cars as trailers to the trolley cars on the Union rail-

way, and there will be a good deal more time between

stations for the distribution of mail on board the postal

cars.

The chroniclers of the Siin are ever on the lookout for

"the quaint, the queer, the quizzical." The trolley cars of

Newark afford them opportunity for somewhat fanciful

writing. Here are two examples:

Newarkers of both sexes have changed greatly in manner
and expression wirhin a fe^v years. They are much more
agile than they were and wear a scared look which has been
mistaken for the eflect of riding the bicycle. It is the trolley

face, which, with the accompanying agility, is produced by
the clang of the trolley-car gong. There is one place where
the cars have to wait their turns in crossing the street. It

is in the business center of the city where nearly every line
passes the junction of two streets. Sometimes there will be
as many as 30 cars waiting for an opportunity to cross or
turn the corner. It requires three policemen and three
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employes of the traction company to keep the cars moving

and prevent the people from getting under the wheels.

They have all-night trolley cars in Xewark now. one on

each line, making a trip every hour. The traction com-

panies fought against their introduction, and put their ob-

jection on a purely moral basis. They said that people

staid up too late, anyhow, and if all-night cars were put on

a lot of them wouldn't go home at all. The people said

that the real reason could be found in the fact that the cars

would not pay, hut they clamored for them until they got

them. The companies drew the line at Xewarkers, how-

ever, and said that they might go to perdition at the speed

of 12 miles an hour, but the managers of the road would

not be responsible for the downfall of any suburbanites, and

consequently the late cars do not run beyond the city limits.

Ver)' seldom does the element of romance appear in the

life of the average electrical worker, but one of these in-

stances is noted in the marriage of John Blair and M iss Le-

onie Neill, which took place recently at Milford, Pa., and

which was the sequel to an acquaintance over the tele-

phone. Mr. Blair has been employed for the last year in

the superintendent's bureau io the main oftice of the New
York and New Jersey Telephone company in Sixth avenue,

Brooklyn, and Miss Neill, for about the same time, has

b*en the chief opeiator in another department in the same

building. A few m:)nths ago Mr. Blair and Miss Neill had

occasion to speak over the telephone, apd although they

had never met they were mutually attracted. The acquaint-

ance quickly developed into an engagement.

During the recent cold snap there was much complaint

against those surface railway superintendents who had the

hardihood to send out open cars in both New York and

Brooklyn, thus exposing thousands to colds and other ail-

ments which are apt to come with an unseasonable fall in

temperature at a time when people are not prepared for it.

In Brooklyn Health Commissioner Emery sharply reminded

the railroad companies of the ordinance prohibiting the use

of open cars when the temper ature is below 60 degrees. As

the mercury barely touched 60 degrees at any lime on one

of these days, there is a probibility that the officials re-

sponsible for thus imperiling the health and perhaps the

lives of large numbers of travelers will not escape with a

simple reprimind and reminder that they have violated a

city ordinance.

Labor leaders have been secretly at work reorganizing the

surface railroad employes, and unions have been started on

most of the New York lines and the consolidated roads of

New Jersey. Few meetings have been held, as the men

feared that they would be discharged if it were known. The

organization is said to be furthest advanced on the Forty-

Second street line. The greatest difficulty has been expe-

rienced by the organizers on the lines of the Metropolitan

Traction company. Th; officials of that company have

tried to head off such a movement by establishing a club for

their employes. A number of men have been discharged

from the Broadway, Twenty-third street and Christopher

street lines because they were union men. W. F. O.

New England News.
Boston, November i.—The city government of Boston

(both branches) has adopted an order, which, if approved

by the state legislature, will very materially affect the divi-

dends of the West End Street Railroad company of this

city. The resolution requests the mayor to petition the

next General Court for the passage of an act compelling

street railway companies operating in Boston to pay a tax

of $25 for each car per annum and also to take care of the

streets through which their tracks run, from curb to curb.

There is no doubt that if this act is passed it will mean the

saving of thousands ot dollars to the taxpayers of Boston

and will result in a substantial saving in the usuul appropri-

ation for the care of streets.

At a recent meeting of the executive committee of the

Lynn Board of Trade, the members of the sub committee

appointed to interview President C. A. Coffin of the

General Electric company and ascertain if there was any

likelihood of the works being removed from Lynn, reported

that they had had an interview w ilh Mr. Coffin, and that he

assured them that while the matter had been seriously con-

sidered, not only of removing the works from Lynn, but

also from Schenectady, it was practically settled that this

would not be done and that the works would remain about

as they are.

A new street railway corporation has been formed in

Dedham and articles of association drawn and subscribed

to. The capital stock of the company is $75,000 and the

new road will be known as the Norfolk Central street rail-

way. The board of directors chosen is as follows: Hon.

John R. Bullard, Thomas T. Robinson, Dr. John W. L.

Chase, Henry C. Delano, Ferdinand F. Favor, all of Ded-

ham; Francis Doane of Norwood and A. R. Whittier of

Boston. The length of the road will be about 10 miles

and it will be of standard gauge.

One hundred and ten moulders employed in the Lynn

shops ol the General Electric company went out on a strike

recently for more pay. The superintendent says that the

men acted hastily; he has little fear of serious interference

with the company's work. It is hinted now that the re-

moval of the company's works from Lynn depends largely

upon the ability of the company to secure enough men to

fill the places of the strikers. If successful, the works will

probably remain in Lynn; if not, steps will be taken to re-

move the plant elsewhere.

At the annual meeting of the Braintree c\: Weymouth Elec-

tric Street Railway company stockholders in Weymouth,
these directors were elected: Charles H. French, president;

John Kelly, vice-president; O. A. Chapman, treasurer; J. G.

Worster.Joel F. Sheppard, Edward W. Hunt, Josiah Read,

E. B. Nevins, R. V. Kanton, I. L. Butterick and D. A.

Brooks, clerk. A dividend of 5 per cent, on the road's stock

issue was declared, to be computed at the rate of 5 percent,

interest on each share of stock from the time the money was

paid in to July i, 1S95; from that date all stock will draw

dividends equally. The treasurer's report shows $9,000

net surp'us earnings on hand, as a result of the summer's

business to September ist.

A settlement of the locally famous electric light battle be-

tween the town of Blackstone, Mass., on the Rhode Island

border, and the Electric Light company of Woonsockett in

thelatterstateseems tobenearat hand. The trouble Isoneof

several months' standing and the town has been in darkness

for two months. It is so dark in Blackstone that special

constables are on duty nights and orderly people, it is said,

are afraid to go out of doors, after twilight. A' petition has

been put in circulation for a special town meeting with a view

to authorizing the selectmen to contract with the Woonsocket

company for two years at 50 cents.

The city of Brockton has passed an ordinance which pro-

vides for the placing of all wires within the limits of the city

underground.

Important haulage experiments have just been made on

the electrically equipped branch of the New York, New
Haven & Hartford railroad at Nantasket. It was demon-

strated that it was just as easy to handle freight as it has

been to carry passengers, and the management of the road is

exceedmgly gratified over the outcome of the tests. The ex-

periments were made with the motor cars and heavily laden

flat cars freighted with blocks of granite. The first test was

made with a two-motor car, which was attached to nine

cars, the combined weight, including the freights, being

302 tons. A test with a four-motor car followed. The car

wasweighted with 5,000 pounds of iron for ballast and at-

tached to seven carloads of granite, weighing 243 tons.

This load was moved easily. Then the weight was increased

to eight cars, and then to nine cars, and 302 tons, which was

hauled with ease. The ballast on the motor car was doubled

to 10,000 pounds, and 10 carloads of freight, weighing 335
tons, was readily pulled. Twelve carloads, weighing 400

tons, was as easily handled, but with 14 carloads, weighing

470 tons, the train moved slowly. The power shown by the

motor car in this last test was equal to that of a 42-ton lo-

comotive. The tw6 motor cars were coupled together and

attached, successively, to iS, 21, 25 and 30 cars, carrying

respectively 60S, 714, 833 and 954 tons, all of which loads

were easily handled. Tests were also made with the open

motor cars, and a speed test of one of the open cars showed

a speed of 72 miles an hour. President Clark of the Con-

solidated, in comparing steam and electricity for carrying

freight, gave it as his opinion that electric motors at fre-

quent intervals could perform the work cheaper and bstter

than it could be done by steam. Outside of the officials of

the Consolidated who witnessed the tests were Professor

Elihu Thomson, W. H. Knight, W. E. Potter, C. C.

Pierce and Gardner M. Wells of the General Electric com-

pany.

Charles F. Hopewell, the present superintendent of an

electric plant in Fitchburg, Mass., has been appointed su-

perintendent of wires for the city of Cambridge. Mr.

Hopewell is a young Cambridge man and a graduate of the

Massachusetts Institute of Technology, an institution which

has turned out many of the brightest and best equipped

electricians in the country. C. S. G.

Buffalo and Niagara Falls.

Buffalo, November 2.—The franchise giving the Niagara

Falls Power company permission to lay its mains and trans-

acf business in this city will come up for further considera-

tion by the aldermen on November 13th, the matter having

been postponed until that date.

The Carborundum works at Niagara Falls were started

into operation on a recent Saturday. A number ofguests were

present. President Acheson stated that the Carborundum

company was the second industry to start up with the

Niagara power and that it had the largest electrical power

ever usedas one unit and the largest furnace in the world.

There seems to be no longer any question that the ci'y of

Niagara Falls will experience a big advance in all business

interests in the next six months. The Niagara Falls Power
company now has electrical p^wer ready to deliver and
choice manuf-icturing sites ready to be occupied. It was
recently announced that the company had about closed con-

tracts for four new manulacturing concerns, which would
locate at the Falls at once if guaranteed sewer faciUties by
the city. It is now settled that at least one of these concerns

will be in operation as soon as possible. The contract for

the Acetylene Gas company's new plant has been awarded to

Lennon & Brass, and work upon the structure has been be-
gun. The factory building will cost $30,000, and is to be
completed by January ist, according to the terms of the con-
tract. The building will be of brick, L shaped and 40 by 89
feet in size. To start with 1,000 horse power will be used,

which will be increased after a time. The company expects

by the firat of the year to turn out, m brick shaped form, the

calcium carbide which, with the addition of water, forms
the new illuminating gas. The contract for the electrical

machinery will be let in a few days. F. C. P.

St. Louis, Mo.
St. Louis, November 3.—The northern extension of the

Southern Electric Railroad company has been put into

operation. It runs north over Seventh street to Howard
street and returns south over Sixth street to the

old terminus at Market street. A greater part of the

new line is over the tracks of other companies the

Cass avenue, Union line and Northern Central, A commis-
sion which was appointed for the purpose awarded a serai-

annual assessment of $424.68 against the Southern com-
pany for the use of the tracks of these companies. The
award expressly includes the use of the span wires over a

short portion of the line on Sixth street. To this award
the Northern Central took exceptions and appealed the mat-
ter to the Circuit Court, where the case is now pending.

The matter being in court, the Northern Central company
claimed that the Southern had no right to use its span

wires, and threatened to prevent the stringing of the South-

ern trolley wire thereon. This threat caused the Southern

company to apply to the Circuit Court for an injunction

restraining the Northern Central from interfering with the

stringing of its trolley wire. The court granted a tem-

porary injunction against the Northern Central. The
Southern then put up its trolley wire without further inter-

ference and put the extension into 0[ieration.

Some three years ago the Lindell Railway company be-

gan the construction of long cars composed of two ordinary

i6-foot cars consolidated in such a way as to produce two
compartments with a vestibule and side doors between the

two. The company had a largenumber of 16-foot motor and
trailer cars on hand, and the superintendent, G. W. Baum-
hoff, desiring to have larger cars to accommodate the in-

creased travel and also to gain the advantage of the weight

of the passengers for traction purposes, decided to make
the change. The consolidated car was designed by him and

is known as the Baumhoff car. The design appeared to

be an infringement on letters patent granted to Edwin
Chesterman. Chesterman brought suit in the Unite! States

Circuit Court against the Lindell Railway company for in-

fringement of his patent. Judge Thayer, however, dis-

missed the suit, saying that the building of a car after the

manner described in the letters patent would naturally sug-

gest itself to anyone who wished to construct a street car

in such a manner as to provide a smoking apartment, the

fumes from which were to be kept out of another com-

partment of the car. The patent was declared to be des-

titute of patentable features.

The Planters' Hotel is now equipped with a complete

telephone exchange system, which takes the place of the

annunciator. Each room has direcc communication by tel-

ephone wiih the central exchange in the ofiice. P. C.

Burns of Kokomo, Ind., the inventor of the system, su-

pervised the work. R. J. H,

Northwestern Notations.

Minneapolis, November i.—The Butte, Mont., city

council has granted a franchise to the Butte Consolidated

Street Railway company to build a line on Montana street

to carry passengers, freight and ore. Other improvements

are contemplated which will cost about $50,000,

The Sioux City Traction company, the Sioux City Cable

company, the Sioux City & Leeds Electric Railway com-

pany, the Sioux City Elevated Railway company, and the

Sioux City & Suburban Railway company have consolidated

their properties, and they will be turned over to a syndicate

of New York capitalists. The South Sioux City electric

railway will connect with the new system over the new

Pacific Short Line bridge.

Receiver H. E. Moore of the Great Western Manufac-

turing company of Duluih, Minn., has secured possession

of the stock of that company, heretofore in the possession

of the First National Bank of Chicago, under a bill of sale
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given just prior to the appointment of the receiver. He

brought suit against the bank in the state court to have the

sale set aside on the ground that it was giving preference

to the bank as a creditor. The case was transferred to the

United States court later. The defendant has now filed a

stipulation, withdrawing its answer and consenting to judg-

ment being entered for the plaintiff. Another siipulation

admits that the plaintiff is entitled to the property and pro-

vides for a dismissal of the case without costs, the plaintift

to pay the defendant $ioo costs. The case of H. B. Moore,

receiver, against the American Loan & Trust company ot

Boston is still pending.

The Bigelow Electric Light company of Lincoln, Neb.,

secured the contract to put in an elec'ric light plant for Vin-

ton, Iowa.

The electric light plant at Grand Rapids, Minn., is having

new machinery added.

Arcadia, Wis., will put in electric lights in connection with

the lighting plant to be put in by the Arcadia Millii g

company.

C. G. Nickells, a Wahpeton, N. I)., capitalist announces

that he has interested other capitalists who will put in an

electric car line at Fargo, N. D., and Moorhead, Minn.,

providing a franchise can be secured in the latter place.

The city council of Rochester, Minn., is considering ex-

tending the electric light system.

The Central Wisconsin Electric Railway company has

secured a furiher extension of time in which to complete

lis electric Une at Oshkosh, Wis., and also to Kaukauna.

The Central Construction company of Oshkosh was organ-

ized with $300,000 capital stock to build the line for the

Central Wisconsin, and it is stated that work will now be

pushed with vigor.

The project of an electric car line to Lake Minnetonka,

from Minneapolis, is revived again, this time in connection

with the proposed purchase of Sir Charles Gibson's place

"Northome," for a county park.

J. H. Rafferty has secured ihe signatures of the incor-

porators of a company which proposes to build an electric

line at Waterloo, Iowa, and to build into Cedar Falls.

The city council of Seattle, Wash., has ordered the elec-

tric light, telephone and telegraph wires underground.

Property owners on First street in Portland, Ore., have

raised a fund of $iS,200 to secure an electric car line on

that street. The contract for its construction was let to

Sidney Smith of Oregon City, at $17,000, and it is to be

completed in 75 days.

The General Electric company of Yankton, S. D., has

its plant completed and ready for operation. This was one

of the enterprises of J. T. M. Pierce, and was, like the

others, left in an unfinished state when his schemes col-

lapsed. The English creditors furnished the funds to com-

plete it, realizing that it was the only way they would be

likely to get any return from it. The plant is a first-class

one throughout, and costs $25,000. It is duplicated

throughout, and in case of accident one set of machinery

can be substituted for the other almost instantly.

The Citizens' Electric Light & Power company of Men-

asha, Wis., which some time since secured tlie franchise

for lighting the city, has refused it, owing to the dissatisfac-

tion of the citizens over the matter. New bids are being

taken.

March ist the city of Anoka, Minn., served notice on

the electric light company that no more service would be

accepted. The lights have burned and there is a bill of

$3,000 now due, which the city will m all probability refuse,

and it will likely be taken into the courts.

Rush City, Minn., will have its streets lighted by elec-

tricity.

Efforts are being made at Montevideo, INIinn., to work

up a sentiment for electric lights.

The printing telegraph machine of J. E. Woodbridge of

Duluth, Minn., has been on exhibition there for several

days. It has now been taken east and will be tested in

New York and afterward brought to the attention of the

public. It is especially designed for long-distance work on

quadruples lines. Tests in Duluth over an artificial line

demonstrated that it would print fifty words per minute.

It is expected that a much greater speed will be reached.

The board of public works of Tacoma, Wash., will at

once add new machinery for the electric light plant to cost

about $10,000.

The Munson Electric Conduit company has incorporated

at Davenport, la., with $10,000,000 capital stock. The
company will acquire the ownership of the Munson elec-

trical patents, do a general business under them, construct

electrical railways, etc. The incorporators are fohn H.
Munson, James E. Mevritt and William F. Roberts.

An effort is being made to secure a franchise for trolley

cars at Albert Lea, Minn., to be run in connection with the

electric light plant.

The Central Wisconsin Electric Railway company claims
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to have arranged for a $300,000 loan, which, however, is

not accessible until 15 miles of road between Oshkosh and

Kaukauna, Wis. , are completed and in operation. A
fuither provision is that unless the full line is in running

order by January i, i8g6, the loan is annulled. In order

to finally obtain this loan an attempt is being made at

Oshkosh to form a construction company, which will be

composed of firms who will furnish materials, machinery

and funds to equip, build and operate the road pending

the securing of the loan.

The Twin City Rapid Transit company is using the sys-

tem of joining rails invented by Albert Hoflfman and man-

ufactured by the Falk Manufacturing company of Milwau-

kee, on the interurban line between Minneapolis and St.

Paul. Instead of using plates to join the rails, molds are

put on each side of the track and molten iron is poured

in. Between the ends of the rails small wedges of steel

are inserted, which melt when the iron strikes them and

joins the two rails. It is claimed it will do away with the

low joints which make rough riding, and will also lessen

the wear on rails and on electric machinery. Mr. Hoff-

man has a large contract with the company, which will take

about I yi years to complete.

Charles Medera, a 17-year-old boy, was killed by grasp-

ing an incandescent electric lamp with one hand and a gas

pipe with the other in the ofiice of the Fish Brothers'

Wagon company of Racine, Wis. The voltage was known
to be low, and it is thought strange that the boy should suc-

cumb to so light a current.

The street cars of West Superior, Wis., are being vesti-

buled in compliance with the new state law.

M.

PERSONAL,
The electrical fraternity in and about Chicago, and es-

pecially the many customers and friends of the Central
Electric companv, will be interested to know of the mar-
riage of Mi&s Blanche Rcsenhaupt, President George A.
McKinlock's private secretary, to Frank Martin Pierce on
Wednesday, October 30Eh. Miss Rosenhaupt has been Mr.
McKinlock's trusted assistant for many years. In fact,

she has been with the Central Electric company almost
from the start, and there will be few of the numerous
callers at the company's Adams street headquarters that
will not remember her courteous attention and assistance

whenever an interview with the "powers that be" was desired.

Mr. and Mrs. Pierce are now in the East enjoying their

honeymoon. Their "at home'' cards, however, are out for

F"riday, November 15th, eight to ten o'clock, at 2974
Vernon avenue. The many friends of the young lady ex-

tend hearty congratulations.

ELECTRIC LIGHTING.
The village of Mt. Sterling, Madison county, Ohio, will

receive sealed proposals until noon on Tuesday, November
12, 1S95, for furnishing work and material for the construc-

tion of an electric light plant.

The Central New York Light & Power company has
been incorporated, with directors for the first year as fol-

lows: H. Walter Webb and W. H. Gelshennen of New
York, William J. Arkell of Canajoharie, A. M. Young of
Waterbury, Conn., and J. W. Warner of Oneida. The
capital stock of the company is $100,000 and the object is

to carry on all kinds of business requiring electrical power.
This company is now the owner of the electric light plants

of Canajoharie, Gouveneur and Oneida, and has in pros-

pect the acquiring of others.

";!

] November 9, 1S95

Frank P, Crouch and Chauncey C Woodworth for $22,022.

The new owners will begin work immediately for next sea-

son's business. All the old steam locomotives will be sold,

iX being the purpose of the management to substitute elec-

tric power. Of course, this will necessitate the equipment
of the road with new cars. The Glen Haven road was
built in 1SS9, and has never been a financial success. It is

said that in the five seasons the road has been in operation

something like $200,000 has been lost.

The People's Traction company of Philadelphia not

long ago accepted the resignations of 15 of the best con-

ductors on its lines, and did so with regret. Following the

name of each of the men who resigned the words " Re-
signed, O. K.," wereenteredon the company's record book.
That meant that any of the 15 who applied for work at any
time in the future could get it if there was the slightest

chance. The young men were all students in the Jefferson

Medical College, and the superintendent of the line says

they made the best conductors employed by the company.
All told this summer, more than 50 college students were
on the payroll 01 the company. Their earnings averaged
about $15 a week, and as tney were able to live for about

$5 a week, most of them have money enough to pay their

expenses this year at college.

The General Electric Railway company introduced its

first ordinance in the Chicago City Council last week asking
permission to build a crosstown line on Fifty-sixth street

from Western avenue to Morgan street, on Morgan street

to Fifty-seventh, and on Fifty-seventh from Morgan street

to Wabash avenue. A second ordinance will be introduced
by the same company for a downtown route between Jack-
son and Twenty-third streets on Plymouth and Custom
House places and Dearborn street. This is the company
that proposes to build an under-car system, and its can-

vassers are now busy on a large number of south side

streets. Among the routes proposed is one on South Park
avenue to Sixty third street, connecting with the Calumet
Electric Street Railroad company and forming a through
electric line to a dozen southern suburbs.

Complaint is made by people living on the line of the

Nassau Trolley company in Flatbush on account of the
extraordinary noise created by the passing cars. This is

exactly the opposite of what was expected and promised
when the construction of the road was undertaken. Not
only did the company glowingly proclaim its intention of

carrying passengers a hitherto unknown distance for the

modest fare of 5 cent?, but it laid special emphasis on the

fact that both jolting and noise would be reduced to a min-
imum. This was to be accomplished by welding the rails

by means of electricity at the joints, thus making practically

a continuous rail and avoiding the shocks that occur when-
ever the point where two rails come together is passed by
the car wheels. But the beautifully pictured process did not
work, according to the A^ew Yoik Tribune: at least that

is what people living in Church Lane declare. Instead of
continuous rails, the road, they say, appears to consist of a

scries of depressions and elevations, and the cars go thump-
ing and rattling along in a most distressing fashion. The
noise is described as most annoying and even in the remote
parts of houses standing well back from the street the pass-

ing of a car registers itself painfully. In that part of the

city the requirement of a speed of no more than eight miles

an hour does not apply, and while the ostensible limit is lo

miles an hour, little heed to the requirement is made.

ELECTRIC RAILWAYS.
At the last meeting of the Chicago City Council Alder-

man Cooke introduced and had referred an ordinance au-

thorizing the Chicago Central Electric Railroad company to

construct a trolley line commencing at Halsted and Con-
gress streets, west on Congress street to Loomis, thence
south to Polk street, along Loomis street over such
properly as may be acquired by the company, west on
Polk street to Sacramento avenue, south to Taylor street,

west to Kedzie avenue, thence west over such lands as may
be acquired by the company to Central Park avenue, thence
west to the city limits; also commencing at the intersection

of Taylor street and Central Park avenue south to the city

limits.

Articles of incorporation were filed at Albany, N. Y.,

last week for a railroad company to be known as the Iron-

dequoit & Lake Shore Electric Railway company. The in-

corporators are: Y.. O. McNair of Warsaw, A. J. John-
son of Irondequoit, J. C. Tone of Irondequoit, E. S. Ell-

wanger of Rochester, F. W. Elwood of Rochester, Joseph
A. Johnson of Rochester, George Wilson of Rochester,
Daniel Piatt of Rochester, Horace Pierce of Rochester,
George Wilder of Rochester and D. W. McNair of War-
saw. The directors are Messrs. A. J. and J. A. Johnson,
Tone, Elwood, EUwanger, and E. O. and D. W, McNair.
The road is to extend from Windsor Beach to Forest Lawn,
summer resorts near Rochester, N. V., and work is to be
commenced this winter.

Another example illustrating the oonhdence of capitalists

in electric railroads connecting cities with suburban townB
and summer resorts is presented in the case of the Glen
Haven railroad, which was sold on mortgage foreclosure

held by the Rochester Trust & Safe Deposit company, at

Rochester, N. Y., a short time ago. The road was sold to

TELEPHONE.
The village board of trustees has decided to grant a fran-

chise to W. Stanley Eruen to erect and operate a telephone
system in the village of Penn Yan, N. Y. An automatic sys-

tem will be used. After the system is established it will be
extended up each side of the lake, to Keuka on the east and
Gibson's on the west. It will also be extended into Ontario
county. The installation of this plant, it is hoped, will re-

duce the charges for telephone service in the town from
very high to very reasonable figures.

Articles of incorporation of the Smith-Vassar Telephone
company have been filed in the county clerk's office in New
York city. The capital stock of the company is $1,000,000,
and its object is to manufacture and operate a signal and
call system for telephone and telegraph purposes, and to ac-

quire and hold stock in other corporations engaged in a
similar line of business. The directors of the company are

Frank S. Pusey of Council Bluffs, Iowa; William L.

Beardsley, Frederick J. Winston, Joseph F. Barling, Au-
gustus W. Hand, Charles W. Durland and Edward Schmidt
of New York.

Pearson's Weekly tells the following as a true telephone

story: "A large firm in Aberdeen recently engaged as office

boy a raw country youth. It was part of his duties to attend

to the telephone in his master's absence. When first called

upon to answer the bell, in reply to the usual query, 'Are

you there?' he nodded assent. Again the question came,
and still again, and each time the boy gave an answering
nod. When the question came for the fourth time, how-
ever, the boy. losing his temper, roared through the tele-

phone: 'Man, a' ye blin'? I've been noddin' me heid aff

fur t' last hauf oor. '

"

TELEGRAPH.
The London correspondent of the Sun writes: "I have

seen to-day an amusing official note from the censor at Con-
stantinople. It is addressed to a well-known correspondent

and says that in order to make a message more accurate and
explicit he added 10 words to the latter's telegram the pre-

vious night, and asks the correspondent to seiid along $2 to

pay for the added words. It is useless to protest in Tur-
key, so the correspondent sent the money, but at the same
time respectfully suggested that if the censor would write

his messages entirely and merely forward him the weekly
cable bill it would save him much unnecessary trouble. The
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censor is taking dme to consider whether this ofler is seri-

oas or sarcastic"

The London Times says that Alexander Siemens, with a
representative of Clark, Forde & Taylor, consulting engi-

neers to the Amazon Telegraph company, is now engaged
in surveying the route for the new cableabout to be laid up
the Amazon from Para to Manaos under exclusive conces-

sions from the government of the Brazilian Republic. The
entire length is 1,365 nautical miles, and there will be in all

16 stations on the line. The Faraday will probably leave

England next month with the cable, more than half of which
is already manufactured. This long sub-fluvial line will for

the first time bring these regions, so increasingly productive

of India rubber, coffee and sugar, into direct telegraphic

communication with Europe. All past attempts on the part

of the Brazilian government to establish aerial lines through
these districts have failed, owing to the rapidity and density

of the forest growths. Mr. Reidy, representative ot the

Amazon Telegraph company, joined the expedition at Para.

The great importance of the Amazon as a trade route may
be gathered from the fact that the Faraday, a ateamer of

5,000 tons burden, will proceed all the way up to Manaos, a
distance of 1,100 miles from the mouth of the river.

MISCELLANEOUS.
A dispatch from Akron, O., states that the works of the

Falls Rivet tS: Machine company at Cuyahoga Falls were
partially destroyed by fire on October 26th. The loss is

$35,000, fully insured. Six hundred men are thrown out

Qi employment temporarily.

George Hoyt of Cleveland, O., is authority for the state-

ment that apparently one of the last important acts of the

late Franklin Leonard Pope's life was the preparation of an
elaborate opinion of the patent claims of the Ford-Wash-
burn storage battery, to the effect that they do not infringe,

in the slightest degree, any other storage battery patents.

Mr. Pope's paper was dated October 5th and was accom-
panied by an autographic personal letter.

The-e will soon be located in Chicago a technical school,

entitled the Correspondence Technical University. The
Institute for Home Study of Electricity of Cleveland will

remove here, and courses in eight additional branches of
engineering will be established under the above name.
F. D. Leslie and associates of Cleveland, owners of the

Institute, will be joined in the new enterprise by A. M.
Leslie of the Farm hnplement Ne~L's and others of Chi-

cago.

An English contemporary relates that the searchlight has
recently been put to a rather suggestive use at Stalybridge,

at Messrs. Gartside's works, where there is a strike, in

connection with which rioting has taken place. 'I he light

has been used with the idea of preventing the strikers from
maliciously setting fire to the temporary sheds erected for

the protection of the men at present employed. It is now
being used nightly, in conjunction with the police force

established at the works, to search the surrounding country
and to illuminate the various parts where pickets are placed.

It is said that the arrangement enables the services of a

number of policemen to be dispensed with.

The results of some recent experiments of Dr. Haldane
have been made public. They refer to the presence of black

damp; he finds that when the percentage of oxygen has
fallen to 17.64 a candle is extinguished, at 3 38 per cent, of

carbonic acid gas and 15.3 per cent, of oxygen his respira-

tion began to deepen, and at 7.32 and 9.6 per cent, respec-

tively there was violent panting; at 7 per ctnt. of oxygen
consciousness would probably have been lost. He ihus
shows that there is a wide margin between the point of the

extinguishing of a lamp and the point of danger to life; a

miner provided with an electric lamp could, therefore,

penetrate with impunity or escape through atmosphere con-
taining at least three times as much black damp as would
extinguish a lamp and the difficulty of respiration would
give ample warning if the electric lamp did not.

The echo organ at Westminster Abbey, which Mr. Clarke
of yachting fame some time ago undertook to provide, has
now been fixed in the triforium above Tennyson's monu-
ment, says the London correspondent of the Sun. The
new instrument is electrically connected with the main
organ. A new keyboard has been added to the already
complicated organ, making five manuals, and there are

electrical contrivances in great variety, by means of which
the couplings and stops are put into and out of action. 1'he
effect of touching the keys on the new manual is instan-

taneous, and the echo organ is as sensitive in responding as
is the main instrument. The effect is found to be charming,
but the instrument will not be brought into geneial use till

Dr. Bridge, the organist, returns from his holiday.
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TRADE NEWS.
R. W. Gordon, of the Gordon-Burnham Battery com-

pany of New York, has left for an extended trip through the
central and western states. He expects to return about
December ist.

Osgood & Barker, the well-known manufacturers of paper
mdl machinery of Bellows Falls, Vt., have begun the man-
ufacture of dynamos and motors, and will give special atten-
tion to the building of motors for boats and carriages ; they
will also do railroad and general electrical repairs. Among
the orders now on hand is one for a two-horse power motor
for use in a launch now run by steam. The firm is also
building a 200-light dynamo for a neighboring manufac-
turer.

The Electric Appliance company is making some radical

changes in the arrangement of its building at 242 Madison
street, Chicago. The general office now occupies the second
floor, leaving the entire first floor for the store and shipping
room. The Appliance company now occupies the entire

building at No. 242 Madison street, four floors, with a floor

space of about 20,000 square feet, and claims to have the
largest building in the West which is entirely and exclusively
devoted to electrical supplies. The officers of the company
invite iheir friends to call and inspect the new arrangement
of their building, of which they are justly proud.

Eugene McOuat has succeeded E. E. Gary as superintend-
ent of the factory of the Beacon Lamp company of Boston.
Mr. McOuat entered the electrical field in iSSo with the old
L^nited States company of New York, and was connected
with Edward Weston of Newark in 18SS, after which he
was connected with the Sawyer-Man company until 1S90,
since which time he has been with the Beacon company.
During all this time Mr. McOuat has been actively en-
gaged in the manufacture of incandescent lamps He has
now assumed charge of the factory. Manager Hambay re-

ports that business has never been better than at present.

Passengers east from Chicago should bear in mind the
through fast express over the Nickel Plate road from Chi-
cago daily at 1:30 p. m. runs entire train through to New
York City vrith elegant sleeping cars to New York and
Boston, arrives at Cleveland at 1 1 130 P. m. This train is

supplied with colored porters in uniform to attend to the

wants of both first and second-class passengers. The night

express leaves daily at 9:20 p. m. with through sleeping cars

to New York and Boston. The loest rates are given on
all trains to all points east. For additional information as

to time-tables, tickets, etc., call on or address J. Y. Cala-

han, general agent, in Adams street, Chicago, III.

The Cleveland Plain Dealer of October 30th is author-

ity for the statement that two gentlemen from Paris,

France, F. de La Briere and C. La Blanc, have closed a

contract with the Walker Manufacturing company of that

city whereby the electrical machinery made by the Walker
eompany is to be extensively introduced into Europe.
Messrs. de La Briere and La Blanc are said to represent a

group of French capitalists who control millions of dollars

for the purpose of securing the European control of vari-

ous American electrical appliances. Mr. La Blanc is re-

ported to have said: "We have made an agreement where-
by we secure the European agency of the Walker Manufac-
turing company. The syndicate which we represent has

unlimited capital. To understand our purpose you must
understand that electricity has not been generally introduced

in Europe as a motive power on street surface railways.

There the horse yet is king; in fact the street railway serv-

ice in Europe is in about the same backward condition it

was in this country five years ago. Immense fortunes

have been made in this country, as everyone knows, by buy-
ing up old horse systems and rehabilitating them and trans-

forming them into electric car lines. That is just what we
intend to do in Europe. We have already secured eleven

new concessions of franchises, and as our syndicate contains

some of the most responsible institutions in France we anti-

cipate little trouble in securing all of the privileges we want.

In Europe it is not necessary to pay city councilmen in or-

der to secure franchises. People there are very progress-

ive and are ready to invest in any scheme that seems to be
sound. In addition the syndicate we represent will sell the

Walker appliances to others wanting them. A feature of

this deal is the fact that we can buy American electrical ma-
chinery, pay duties on it at the rate of 45 cents per 100 ki-

los and sell it cheaper than the European article, and the

American article is by far the superior of the two."

BUSINESS.
The Siemens &: Halske Electric company of Chicago is

issuing a series of attractive catalogues showing various

types of its extensive line of electrical manufactures.

''Electric Motors," "Band Arc Lamps" and "Electric Rock
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Drills" are now out and give carefully prepared informa-
tion on the subjects indicated. The extent and thorough-
ness of the work of the Siemens & Halske company are
shown in these valuable pamphlets.

Charles Wirt has removed to a more central location at
1026 Filbert street. Philadelphia, where he hopes his friends
will have less trouble to find him. Mr. Wirt reports that
his dynamo brush is better than ever before and that the
public is rapidly finding it out.

The Nickel Plate road now ofiers greater facilities to the
traveling public than ever. The improved service in all its

departments, including powerful locomotives, promptness
as to time; comfortable coaches, nicely decorated, richly
upholstered and easy riding; dining cars in which the wel-
fare of the inner man is carefully looked after and satis-
fied; Wagner palace buffet sleeping cars and substantial
stations. These added to the fact of its being the short-

- est line between Chicago and Buffalo via Fort Wayne,
Fostoria, Cleveland and Erie, with through sleeping cars
from Chicago to New York and Boston via the West
Shore and Fitchburg railroads, all combine to make the
popular low-rate line between Chicago and any point East
and South. Further information as to rates, time of
trains, etc., can be procured from J. Y. Calahan, general
agent, in Adams street, Chicago, 111. Depot, Twelfth
and Clark streets.

The Newburgh Ice Machine & Engine company has pur-
cliased the valuable plant formerly operated by the Whitehill
ii,ngine& Pictet Ice Machine company. The officers of the
company are as follows: Edgar Penney president and man-
ager, Newburgh, N. Y.; Frank Adams Acer, vice-president,

97 Nassau street, New York; Robert Whitehill. secretary and
treasurer, Newburgh, N. Y.; George B, Salisbury, auditor,
I [ Wall street, New York. These gentlemen, to-
gether with Col. Wm. D. Dickey of Newburgh, N. Y.,
constitute the board of directors. The capital stock is $300,-
ODO, fully paid. The new company has every facility re-

quired for the production of high grade machinery at com-
peting prices, and solicits opportunity to submit proposals
for furnishing ice-making and refrigerating plants of any
capacity, using either ammonia or the Pictet system, and
Corliss steam engines and complete steam power plants
with steam boilers and appurtenances, general machinery,
iron and brass castings, pattern work, etc.

The-Julius Andrae & Sons company of Milwaukee is as
busy as ever. It has issued a complete telephone catalogue
and reports a good business in this department. It is rushed
with electric lighting work, also, and has just installed an
electric light plant of 300 lights in the new bicycle factory
of the Julius Andrae & Sons company; also wired for electric

lights the following named factories and buildings: Bolte
Bicycle Manufacturing company, Mieselbach Cycle com-
pany, Wisconsin Wire & Iron Works, the Bradley flats and
both yards of the Milwaukee Dry Dock company. During
the Milwaukee semi-centennial celebration the value of the

electric light for artistic decoration was again demonstrated.
One of the largest pieces in this line, a sign 80 feet long,
having letters three feet high and composed entirely of 16
candle power lamps, containing a total of 445 lamps, was
made for the F. F. Adams Tobacco company. Besides
this the company decorated many buildings and signs with
eleciric lights, and on a similar occasion in future it can
guarantee that twice the amount of such work will be done,
since the public has now seen the practical value of such
work.

The Eddy Electric company of Windsor, Conn., reports
that it is doing a larger business at present than at any
previous period since the organizition of the company and a
full force is employed to turn out the orders. Among the
recent installations of this company are the following: 1,000
light multipolar generator, Pope Manufacturing company,
Hartford; 60 kilowatt multipolar generator, Great Kana-
waha Colliery company, Mt. Carbon, W. Va.; two 5oohght
multipolar generators, Jas. Lee's Sons & Co., Bridgeport,
Pa.; two 50 kilowatt direct connected generators, J. B. Van
Sciver & Co.. Camden, N. J,; 65 kilowatt direct connected,

J. N. Adam & Co., Buffalo; 40 kilowatt lighting generator,
Augustus Noll. New York; 30 kilowatt direct connected
generator, O. Wiederhold, Newark, N. J.; 11 kilowatt light-

ning generator, Boyden Lumber company, Neelyville, Mo.;
25 kilowatt direct connected generator, Bethlehem Silk com-
pany, Bethlehem, Pa.

; 40 kilowatt generator, Henry R.
Worthington, Elizabethport, N. J.; two 60 kilowatt and one
40 kilowattt generators and one 50 horse power and two 10
horse'power motors, Wm. Campbell & Co., New York; 40
kilowatt multipolar lighting generator. Eagle Bicycle Manu-
facturing company, Torrington; 20 kilawatt lighting gener-

tor, Excelsior Needle company, Torrington, Conn.; two 50
kilowatt directly connected generators, National Theater,
Philadelphia.

ILLUSTRATED ELECTRICAL PATENT REC0RD.

548,669. Insulator Pin. Charles W. Stephen, Camden,
N. J. Application filed February 9, 1S95.

This device comprises a tapering sleeve of Insulating mate-
rial, having an external thread lo receive ihe insulator cap, and
provided wilh a longitudinal opening, a bolt passing through
the sleeve and cross-bar, and having a head resting upon the

upper end of the sleeve, and a nut for tightening the bolt and
sleeve in place, the opening in the sleeve being slightly larger

than the bolt.

548,682. Electric Arc Lamp. Malone Wheless, Wash-
ington, D. C. Application filed May 2, 1895.

The positive carbon holder is provided with slots. There arc

also binding cams and plates for holding the Cams to the carbon

Issued October 2g, iSgj.

holder and the clamp for limiting the upward movement 01 the

plates.

548,683. Electric Arc Lamp. Malone Wheless, Wash-
ington, D. C. Application filed June 8, 1895.

The feature of the invention is the rombination of the yoke,
the cap and the counter-weight, the latter being pivoted both to

the cap and the yoke.

548,684.- Dynamo-electric Machine. Norman Whichello,

Chicago, III. Application fried July iS, 1895.

In this machine the combination Is claimed with a flat or

curved core, having its edges V-shaped, of metallic and insulate

ing ribbons interwrapped about the edges of such core and con-
forming to the shape thereof.

548,700. Electrical Recording Apparatus. Albert C.
Crehore, Hanover, N. H. Application filed April 8
1S95.

Included in this arrangement are a polarizer, an analyzer, a
medium placed between them and adapted to rotate the plane
of polarization under the influence of a magnetic field, ao elec-
tric circuit tor producing the magnetic field, a circuit-control-
ling device for producing sudden interruptions at certain inter-
vals, thereby interrupting the beam of light, and a photo-
graphic recorder in the path of the be ^m of light emerging from
the analyzer, the recorder and beam of light moving relatively
to one another to produce a clearly defined image of the inter-
ruptions in the beam.
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548,701. Indicator for Electric Currents. Albert C. Cre-

hore, Hanover, N. H. Application filed May 25,

1S95.

This method ol recording the variations in an electric current

consists in polarizing a beam of light, resolving; it into the

colors of the spectrum, producing a dark band in the spectrum,

rotating the plane of polarization by the aciion of the current,

and photographing successively the variations in position of

the band, thereby producing a sinuous curve showing the vari-

ations in the sirength of the current.

548,704: Trolley Wheel. Ferdinand J. Feldt, Peoria, 111.

Application filed April 20, 1S95.

The body has the oil recess formed in each r,ide thereof, the

hub has the oil channel passing alon? its bore and communi-
cating with the oil receptacles, a wick lying in the channel, and

the plates or caps for closing the oil receptacles.

548,709. Polyphase Alternating Current Motor, Fred S.

Hunting, Fort Wayne, Ind. Application filed March

14, iS93-

An alternating current induction motor is shown, having a

primary winding and a polyphase secondary winding, the coils

for each branch of the latter being sectional and distributed on

the core, so that the secondary electromotive forces in the

several sections of a branch will be in the same phase.

548.729. Telautograph. George S. Tiffany, Highland

Park, III. Application filed March 16, 1S94.

The reversal is effected by means of cuTcnts of opposite

polarity in reversing circuits, and in which the lifiing or lower-

ing of the receiving pen is effected by changes in the strength

of the reversing current, a pen lifter magnet composed of two

coils diftcrenlly constructed, so that they shall not reach the

neutral point simultaneously upon reversal of the current.

548.730. Dry Battery. John T. Todd, Tuscola, 111. Ap-
plication filed February 6, 1895.

There are a containing vessel, a zinc plate serving as the

positive electrode and resting against the inner walls of the re-

taining vessel, a cup or wall providt^d at the bottom of the

vessel to form a receptacle, a hoilow carbon ele( trode communi-
cating with the receptacle and extending from the same to the

top of the vessel, solid active material packed within the vessel

above the receptacle and surrounding the carbon electrode, the

active material being in communication with the receptacle,

sealing material adapted to seal the top of the vessel, and a re-

movable stopper adapted to be sealed in the end of the hollow

electrode, whereby moistening material may be introduced inio

the ce:l through the hollow electrode.

548,748. Microphone. Lars M. Ericsson, Stockholm,

Sweden. Application filed July 6, 1S95.

There is a supplemental protecting diaphragm between the

vibrating diaphragm and the mouthpiece, consisting of silk im-

pregnated with lacquer or like substance.

548,755. Electric Meter. Ralph O. Hood, Danvers,

Mass. Application filed March 9, 1S95.

NO. 548,700.

The motor has its fixed coils in series with the main cirruit,

and its movable coils in a shunt circuit to the main circut.

There is a reversing switch for the movable < oils, and a device

actuated by. the motor for_intermittingly operating the switi:h at

predetermmed times is provided.

548,777. Electrode for Applying Electric Currents. Ed-
win F. Davis, West Caton, N. Y. Application filed'June

10, 1S95.

The invention has a conducting portion, a I'nine therefor ot

absorbent material, and an insulating covering around the

edges of the conducting portion.

548,7^9. Distribution System for Alternating Currents.

Alva L. Searles, Brooklyn, N. Y. Application filed

April iS, 1S95.

A local distributing system for alternating currents is de-
scribed, comprising a plurality of transformers, one of which is

normal y in circuit, a solenoid controlled by energy flowing
through the latter, a snap-switch actuated by the solenoid core,

two eleciro-magnelic devices alternately actuated by the snap
switch for cutting in or out of circuit an au.\iliary transformer
when current exceeds or falls below a determinate strength.

548,819. Electric Switch. Hiram Ross, Providence, R. I.

Application filed July 17, 1S95.

A switch lever, consisting of two current conducting A'-shaped
pivoted arm members located in different planes, a tie t.om-

posed wholly of non-conducting material for each arm member
detachab y secured to the outer ends thereof, and a handle
composed of non-condutting material rigidly uniting buth of
the ties, and through which handle the arm members are oper-
ated simultaneously,

548.829. Device for Regulating Current Admitted to Elec-

tric Motors. Frank E. Herdman, Winnetka, 111.

Application filed March 22, 1S95.

The combination isclaimed with a translating device, electric

connections from a source f^i current supply-to the translating
device, a device for admitting the current to the translating de-
vice, mechanism adapted to control the operation of the current
admitting device, the controlling device being so adjusted that

when the translating device receives a predetermined incre-

ment of current the current admitting device is held from
further acting.

548.830. Automatically Controlling Electric Motors.
Frank E. Herdman, Winnetka, 111. Application filed

June 29, 1895.

An electric motor and a source of current supply, an electric

circuit from the source of current supply to the field of the

motor, a resistance device in the circuit, a circuit to the field in-

dependent of the resistance device, a switch device controlled
by the motor in the last mentioned circuit,

548,867, Rheostat Element. Harry P. Davis, Pittsburg,

Pa. Application filed February 28, 1S94.

A resistance is comp'sed of a support, and disks strung
thereon, some of the disks being provided with knobs for pro-
%'iding restricted contact.

548,897. Telephone Switch. John E. Thomas, Cleve-

land, O. Application filed April 17, 1895.

There are a rotary reciprocating shaft hooked at one end and
provided with a disk at the otner, means for imparting the

double motion thereto, and a receiver adapted to hang on the

hooked end of 'he shaft.

548,899. Adjustable Incandescent Lamp Holder. Edward
Wade, Lawrence, Mass. Application filed April i,

1S95.

Claim I reads as follows: An electric lamp holder, compris-
ing the two pivot^lly (onnected plates, one having a segmental
slot and the other a clamping Si.rew passing through the slot,

the frictional washers on said si rew bearing against the plate,

the rod secured 10 the plate, the socketed bracket in which said

rod is fitt' d to turn, and the bent arm scLured to the plate and
provided with an insulating tip.

NO. 548,709.

548,904. Automatic Time Cut-out. Francis B. Badt,
Chicago, 111. Application filed September 24, 1894.

As shown in the cut, there is the combinat'on of an electric

circuit containing a sourie of electrical energy and one or more
translating devices, and a cutout associated with the circuit

and adapted to be operated by l.'ie heat effect of the current, so
as txj break the circuit after the current has been flowine for a
predetermined length of time, and a comDensalirig device asso-
ciated wiih the cut-out to obviate the effect of changes in the
temperature of| the surrounding atmosphere.

548,924. Electric Train Signal. Myron W. Parrish, De-
troit, Mich. Application filed December 24, 1S94.

An electric sicnaling apparatus, comprising a circuit having
separated contiguous circuit terminals projecting vertically up-
ward from a horizontal base, a signal in the circuit, a 1 io.>ed

circuit having signaling circuit-breakers therein at locations
from which the signal is to be sent, a source of electric energy,
and a fulcrumed overbalancing armature lever adapted to oper-
ate to intermit ingly contact with said cirruit terminals by an
undue diminution of the electric energy, and to make positive
c<<ntai.t by operating a circuit-breaker to break the closed cir-

cuit

548,930. Turbine Electric Generator. CharJes E. Sar-
gent, Chicago, III. Application filed September 19,

1894.

An armature is provided with a series of vane'^ and suitable
pons and supply pipes for delivering a gas at great velocity
against the vanes, and for receiv ng the discharge therefrom.

548,949. Safely and Limit Switch for Electric Motors.
George F. Card, Mansfield, O. Application filed

August 21, 1895.

J he first claim reads; The "-ombination with an electric
motor of a cut-out sv\iich of an electro.magnet, having its 1 ore
projecting at both ends, and forming two poles adapied tn co-
operate with two independently mounted armatures and release
the cut-out switch when abnormally increased or abnormally
decreased current energizes the magnet.

NO 54^,730

548,952. Electric Brake. Frank E. Case, Schenectady,

N. y. Application filed June 29, 1S94.

The system for controlling the current flow in the circuit of an
electric braking apparatus supplied from a series motor or

motors operated as a generating sourie by the momentum of a
movinif vehicle or load, 1 onsisis of means for cont oiling the

excitation of the motor or motors, and thus regulating the

amount of current supplied to the circuit.

548,968, Automatic Circuit Breaker Alarm, John H.
Devine, Johnstown, Pa. Application filed November
13, 1S94.

In an automatic circuit breaker alarm there is the combina-
tion of an insulator base block, a bracket plate secured to the

under side of the base block and offstanding therefrom, re-

versely bowed semi-elliptical spring-contact plates fastened at

one end ti the opposite ends of the insulator base blouk, and
haNTng their free ends overlapping and normally sprung apart,

and an insulator strike block fastened on the free end of the

uppermost of the overlapping contact plates, and adapted to

be engaged by the falling switch arm or lever of an automatic
circuit breaker

548,969. Telegraph Instrument. Orville A. Dickinson,
Arverne, N. Y. Application filed July 13, 1895.

The arrangement consists of trunnion points, adjustable nut
and lock-nuts, .vith lever and trunnion posts.

548,976. Closed Conduit Electric Railway. Michael F.

Flynn, Stamford, Conn. AppUcation filed November
27, 1894.

The closeS conduit, the line wires therein and the switches to

engage the wires, the striking cams on the conduit to operate
the switihes, the cams having opposite arms, one of which is

yielding.

548,997. Electric Motor Car Trolley. James M, Ken-
nedy. Hollidaysburg, Pa. Application filed May 31,

1895.

A reversible overhead trolley and means for shifting the
same, and a light giving appliance carried by the trolley,

adapted to throw the light upon the trolley are provided.

549,023. Secondary Battery Plate and Meihod of Prepar-
ing It. John J. Rooney, Brooklyn, N. Y. Applica-

tiun filed Aprd i, 1895.

A grid of press-board paper with the s"zing removed and
rows of perforations therein, active material or material to be-
come active filling the pclbrat ons, and conducting strips, each
being in contact with the active material in one row of perfora-
tions.

549,038. Electric Programme Clock. Leon H. Walters,
Media, Pa. Application filed Novembei; 30, 1S91.

A ring of conducting material has radial means for securing
it to the minute post of the clock and radial perlorations
therein, a pin projecting from one of the perforations, an ele ;-

trie circuit with an alarm therein, a plate of insulating material
attached to the clock dial, a spring-controlled lev;r in the plate
having an end normally in the path of the pin.

549,053. Telegraph Pole. Albert A. Blow, Denver, Colo.
Application filed January 26, 1895.

A colWr is secured to the pole and provided with a vertically
recssed lug, an arm secured in the lug and bent to extend
horiz -ntally therefrom, and insulators are secured to the hori-
zontal portion of the arm.

549,058. Photographic Retoucher. John N. Choate, Car-
lis'e, Pa. Application filed November 7, 1894.

'Jhis instrume"t consists of a rigid framework adapted to be
held in the operator's hand, and is provided with electro-mag-
nets and binding posts for the circuit wires, a weighted spring
armature which vibrates free or without contact with the pencil,
or adjacent portion of the framework, and a retouching pencil
which is inflexibly and immovably attached to the framework,
and thus makes every movement of the latter, as specified.

549,061. Indirect Control of Motors. Gano S. X)ann
New York, N. Y. .Application filed August 12, 1895.

NO. 548,904.

The method onsists in 1 onneciing the armature and the field

coils independently of each other, and supplymii; the aimiturc
with a constant current and regulating the strentth of the field

549.074. Electric Arc Lamp. Regina Niewerth and Her-
mann Niewertb, Berlin, Germany. Application filed

April 25, 1895.

An eleclri arc lamp, consisting of a .stationary carbon, a
movable arbon. a holder for supporting the movable carbon, a
regulatng mechanism, trom the lowi r end of which the carbon
holder is suspended, a pawl and ratchet mechanism between
the carbon holder and the lowermost member or the resulaiing
mechanism, an escaoement at the upper end of the regulating
mechanism, a fulcrumed lever connected with the regulating
mechanism, a core connected to the opposite end of the lul-

crumed lever, and a solenoid surrounding the i ore.

549.075. Electric Arc Lamp. Regina Niewerth and Her
mann Niewerth, Berlin, Germany. AppUcaiion filed

April 30, 1895.

There are a stationary lower carbon, an upper movable car-

bon, fulcrumed mam lever, a solenoid above one end of the fever,

a so't iron core located in the solenoid and connected with ihe

main lever, a drum applied to the opposite end of the main-lever,

a regulating-mechanism for the drum, a band or chain wound
around the drum, and passed through the holder of the i' >per
caibon, and a fulcrumed auxiliary lever connected wiM the

bau-d or chain and with the main lever,

549,079. Secondary Battery Grid and Plate and Meihod of

Preparing Grids. John J. Rouney, Brooklyn, Nl Y,
Application filed July 22, 1895.

A composite secondary battery plate consisting ot a grid oi

non-conduciing material vertical rows of perforations therein,

the material in which are alternate rows, having exiensions to

form foot-rests, absorptive material filling the said perforations,
alternate positive and negative conductors each in contact with
the absorptive material in one row of perforations, substantially
as described.

0S3. Electric Arc Lamp. Malone Wheless, Washing-
ton, D. C. Application filed March 6, 1S95.

The vertically movable controlling rod, a support therefor
and means for limiting the movement of the rod in each direc-

tion, in combination with the movable carbon-ho'der and a piv
oted or hinged carbon erippin.;do£ carried by the carbon-
holder and connected to the controlling rod.

549

549,091. Trolley for Electric Railways.

Scranton, Pa. Application filed May 13

Tacob Hess,
"1S95.

In a trolley of the kind described there is the combination
with the main trolley wheel of a pair of disks rotatable on axes
parallel to the plane of roiatian of the main trolley wheel, and
closing together above and in the center plane of the main trol-

ley wheel, the disks adapted lo be held m the closed position by
guides running concurrently with the trolley wire at switches^
but adapted to be pressed apart by the wedge-shaped edges of
the supports of the trolley wire, and also to be fully opened and
released from the trolley wire by means of the L-shaped levers
and the arms.
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Chase Electric Cyclorama.
By an ingenious combination of arc lamps, fed from rub-

bing contacts on a circular track suspended from the ceding

of an exhibition room, and an arrangement of especially de-

\'ised projecting lenses and a continuous photographic film,

with the necessary mechanism for blending and adjusting the

projected sections of the picture in one complete cycloramic

view, Charles A. Chase, a Chicago inventor, has devised

the interesting apparatus shown by the accompanying illus-

trations, known as an electric cyclorama.

Mr. Chase has worked for a number of years to bring

his instrument to perfection.

Cycloramic pictures have hitherto

been painted at great expense, and

have represented the artist's con-

ception of the scene depicted.

By Mr. Chase's invention elec-

tricity and the latest developments

of photography are combined to

present scenes and objects with

strict fidelity to nature, including

outline and coloring, introducing

mo^nng objects and perhaps, ulti-

mately, sounds also. Complete,

unbroken horizon scenes are

reflected upon canvas, the floor

upon which the spectators stand

seeming to be a portion of the

country viewed, as though one

stood on the Wooded Island, for

instance, and, turning, surveyed

the magnificent roundabout pan-

orama of the World's Fair, By
quick manipulation the operator

in the overhead instrument can

produce other cycloramic scenes

m rapid succession. Stress is laid

on the fact that a number of the

cycloramic pictures can be pro-

duced at one entertainment, and

also that the views are strictly

true to natural scenes at home

and abroad. Mr. Chase has in

his possession original negatives

of foreign and American views

and several valuable ones of the

World's Columbian Exposition,

one of which is an unbroken

view of the Court of Honor,

taking in the entire horizon, with

the lawn at the northwestern

comer of the agricultural build-

ing as a central point. He also

has an unbroken cycloramic view

taken from one of the bridges

leading to the Wooded Island,

and the illusion is realistic. The

foreign views are very interesting.

Mr. Chase's representatives were

abroad last spring and summer

photographing scenes and inci-

dents in London, Paris and the FiG

building, with the instrument in position. In this drawing

A is the instrument, B the lenses, E the gas- pipe support, F
the wire cable stays, and C indicates the height of the

picture. By comparing these illustrations with the imagined

interior of an electric cyclorama building shown, in Fig. 4,

a good idea of the plan and operation of the device may be

obtained.

The instrument is eight feet in diameter and 10 feet high,

weighing Soo pounds. The operator stands on a platform

in the center, as shown in Figs, r and 3. Running on a cir-

cular track are eight carriers, each supporting an upper and

They will be provided with special iris diaphragms for dis-

solving effects. Thus while one picture is bemg shown cur-

rent can be turned through the otlier set of lamps for a few

minutes until the illumination is perfect, before the picture

is changed. The eight carriers can be accurately adjusted

in any position around the circumference of the instrument

by means of hand-wheels and set-screws. The photographic

films, from which transparencies are made producing a

picture 300 feet in circumference and 35 feet high, are seven

feet long and eight inches wide.

Naturally, the rays of light from the different lenses cross,

each other, overlapping the pict

ure. By careful manipulation,

however, the sections are exactly

registered, and the light at the

overlapping portions is cut down

one-half by special apparatus

attached to the lenses. This ad-

justment is only made once in a

given-sized building; thereafter

all pictures come to exact position

with precision by the turn of a

hand-wheel.

In the lower part of the instru-

ment, as shown in Fig. i, is a

space for operating special de-

vices for mechanical moving

effects which are introduced into

,
the scenes, such as moving clouds,

moonlight, searchlights, boats,

naval battles, etc. This can be

done by the old stereoplicon meth-

ods scientifically improved, or by

use of the kinetoscope or the

eidoloscope.

In August of last year Mr.

Chase, at the Chicago Fire Cy-

clorama building, reproduced and

enlarged a continuous photograph

four inches wide and 32 inches

long to a cycloramic picture 160

feet in circumference and 15 feet

high. Although made with the

crude appliances that were then

at hand, the test surprised and

delighted those who witnessed it.

CHASE ELECTRIC CYCLORAMA.—VIEW OF INSTRUMENT, SHOWING LENSES, ARC LAMPS AND CARRIERS.

Electric Funeral
Trains.

The economy and advantages

of electric transportation to ceme-

teries for funerals are becoming

widely recognized. In Chicago

the Calumet Electric Railway

company is taking the lead in this

departure, and it now has an es-

pecial funeral car in process of

construction which wmII be ready

to run to Oakwoods in about a

month. Funeral corteges by rail

will not be entirely new on this

vicinity of Monte Carlo with a special camera, and the

views obtained are beautiful and a real novelty in pho-

ography. These views will be reproduced, greatly enlarged,

in a cyclorama building 100 feet in diameter.

The general view, Fig. 4, shows the manner of present-

ing the views. The ordinary cyclorama buildings can

easily be remodeled to suit the instrument, which is sus-

pended from the ceiling as shown in the sectional drawing,

Fig. 2, by a two-inch gas-pipe and fastened rigidly with wire

cables. The floor space is all open, and the perspective is

such that it and the audience appear as part of the scene.

The illusion is perfect, as the instrument which produces it

is suspended from above and cannot be seen without looking

up.

A view of the first instrument is given in Fig, i, while the

completedapparatus, as it will appear in operation, is shown in

Fig. 3. Fig. 2 is a vertical sectional drawing- of the cyclorama

lower projecting lens. Behind each lens is an arc lamp and

a reflector, so that a powerful hght is secured for pro-

jecting the pictures. Colt lamps are used, and the greatest in-

tensity of the light from each is estimated at 5,000 candle

power. The current is conducted in insulated wires down

through the center gas pipe ^, Fig. 2, through a switch-

board with rheostats and fed into a circular copper track

embedded in the runway beneath the carriers. Carbon

brushes make contact on these conductors, and from them

the current is led to the lamp carbons. The switchboard is

on the central support, convenient to the operator's hand,

and from it, by rheostats, the light can be controlled and

regulated as desired. Preferaljly, low-tension lamps are

used.

The optical and mechanical details have been carefully

worked'out. The projecting lenses are wide angle and are

made of the best'Jena glass, according to the Zeiss formula.

line. Funeral trains with ordinary cars have been used about

every other day the last summer. The motor car took the

place of the hearse. The backs were removed from the

three front seats, which became the rests for the coffin.

On either side sat the officiating clergyman and the pall-

bearers. Behind these the mourners filled the car. Other

friends found accommodation in trailers. Two trains

were in use, one of three cars and one of four. One or

the other was in use frequently. Every week, and some-

times three or four times a week, funeral processions came

from West Pullman, Kensington or Gardner's Park by

street railroad, thereby avoiding the long, dusty drive in

carriages. A great many of these were Masonic funerals

and those conducted by other orders.

The custom of using trolley cars as a means of funeral

transportation did not abate with the coming of autumn,

and closed cars were substituted for the open ones. Into
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these the casket was Hfted over the rear dasher and laid

crosswise of the car, the head and foot resting on the

seats. This car was also reserved for the family and

friends of the deceased.

The body of the new car will be black. Even the trolley

pole will be wound with crape. When the deceased is

a child this will be white and the sides of the car will be

festooned with white. If an older person is to be buried,

the funeral hangings will be black.

Inside the car, just back of the motorman, a bier will

occupy one side. Opposite this are to be seats for the

minister and pall-bearers. The mourners will sit along

the sides of the car. Friends will sit in the cars, also

black, that will take the place of trailers. The car in

which the body is carried will have a suitable entrance ar-

ranged to admit the coffin to the forward end. The cost

of this car will be about $2,000.

Funeral parties may charter a train with almost any

number of cars and start from any point on the line. A
special motorman and conductor will be uniformed in

black. At Oakwoods, which is the point to be reached by

funeral trains on this line, the cortege will be switched in

upon a side-track and the coffin borne to the grave.

If the funeral car is a success, others will be built, both

for the Calumet Electric Railway company and other

Chicago street railroads. Arrangements will be made to

switch funeral trains to the tracks of the North Chicago

system and to the West Side tracks, enabling such trains to

reach Calvary and Graceland, and by way of Cicero &

Proviso lines to Waldheim they will reach Forest Home

and Concordia cemeteries.
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two parts of carbon (Cj), the inorganic name calcium carbide

{CaC2), and the compound with the two parts of hydrogen

(H2 and C2), (C2H3) acetylene, or ethine, though hardly

a step advanced in the realm of organized matter.

The inter-convertability between the carbides and acety-

lene is thus the important feature. CaC2 + HjO = CaO
+ C2H2; that is, 64 pounds of carbide will decompose

iS pounds of water and form 56 pounds of lime and 26

pounds of acetylene, and again C2H2 + Cu2 CU = CU3C2

-h HCl and Aq, or if the gas acetylene is passed into a

solution of cuprous chloride with say ammonia to take up

the CI, a red precipitate of copper carbide is produced,

' "' November 16, 1895

t

drogen, though the nine pounds of material (water) cos

nothing-, still the average price for the power would be 24

cents. As the production of CaC2 also involves a large

deficit of heat energy, it may be interesting in this con-

nection to review the chief electro-thermal facts and fig-

ures of the subject. The electro-thermal unit, the joule, is

the amount of energy that is produced by one ampere pass-

ing one ohm in one second, or of one watt of electricity

in one second, and is equal to o 24 of the absolute heat

unit. The therm, or centigrade gram calorie, is the amount

of heat that will raise the temperature of one gram of

water one centigrade .degree. Now one electrical horse

of Calcium

substance

the stage of

Electro-thermal Chemistry
Carbide.

By C. Knox Harding.

Calcium carbide is the modern name of

which has recently gained prominence

modern chemistry. No chemical compound of recent

years has excited such general scientific or popular inter-

est, and the wonders of aniline and the rainbow tinted

compounds from coal-tar are by comparison cast deeply

in the shadow.

The term "calcium carbide" is not found in dictionaries

or encyclopedias, nor is it even found in chemical diction-

FIG. 3. CHASE ELECTRIC CYCLORAMA,

which is a convenient and sure test for acetylene. The

value of CaC2 being conceded, the cost is of next im-

portance, and there are two elements of this: First, mate-

rial, and second, energy. Unfortunately, many of the

earlier estimates seem to be based on the cheapness of the

materials used, without reference to the fact that by far the

greater part of the expense is required for the electrical

heat energy that is consumed.

The materials, lime (CaO), 56 per cent., 1,740 pounds,

and the coke (C:j), 44 per cent., or r.364 pounds, for one ton

of carbide, should not generally cost over $5. Not long

ago it was common to refer to this energy simply as chem-
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100'-

FIG. 2. CHASE ELECTRIC CYCLORAMA. -SECTION THROUGH BUILDING.

aries, but the compound will be found described under the

name calcium acetylene, the propriety of which is apparent

.when we consider acetylene as the two carbon atoms united

to form the carbon molecule which combines with hydro-

gen to form the gas acetylene, 11002, which is considered

organic, or might otherwise be called hydrogen carbide.

But this is the neutral ground on which organic and inor-

ganic chemistry meet, discovered 50 years ago by the emi-

nent chemist, Wohler, who gave the world aluminum. It

is now being re-explored and investigated by the light of

the seven times blasting heat of the modern electric fur-

nace, and will prove the surest isthmus which unites the in-

organic and the organic world, so we call the compound of

one part of calcium (Ca), the metallic base of lime, and

ical affinity and to account for chemical reactions being

easy or difficult or even impossible by such vague expres-

sions as a greater or less amount of chemical affinity. But

in modern industrial chemistry and scientific research it is

known that each and every possible chemical combination

liberates or absorbs a definite anil absolutely determin-

able amount of energy, which, while it exists as chemical

energy, may be supplied in the form of electrical or heat

energy and be exactly expressed as so many heat units.

For example: In the production of hydrogen from water,

to produce one pound of hydrogen energy equivalent to

34.180 practical heat units is required, or an amount of en-

ergy equal to 24 electrical horse poWer for one hour. We
can therefore figure that to produce a single pound of hy-

power hour equals 746 watts, multiplied by 3,600 seconds,

equals 2,685,600 joules, multiplied by 0.24 equals 644 544

therms, which, reduced to the practical unit, the pound

calorie, equals 1,421; that is, one horse power hour repre-

sents an amount of heat which will raise 1,421 pounds of

water one degree C, or one pound of water 1,421 degrees

C.

Further, as most substances we deal with have a specific

heat much less than water, a given amount of heat will

raise them to a correspondingly higher temperature. Thus

the mean specific heat of carbon between zero and 3,000

degrees centigrade is 0,4, and 1,421 calories will therefore

raise one pound of carbon to 3,352 degrees centigrade.

But it is not only the separating of elements or breaking

up of compounds that require energy to be supplied, but

also the combining of elements to form a most important

class of compounds which includes all the compounds of

nitrogen, cyanides, ammonia, nitrates, etc., as well as most

of the compounds of carbon as carbon disulphide and most

of the organic radicals and acids, and of this class acety-

lene is a representative and characteristic compound and in-

volves energy enough in its formation to make it a most

desirable base from which any of the others may easily be

formed. Acetylene requires the equivalent of 63 500 heat

units for its formation, while cyanogen (CN) absorbs a

little more, 65,500 and most all the other compounds con-

siderably less. Calcium carbide requires not only the heat

of 130,900 calories for smelting the Ca from its oxide,

but also 33,500 additional for combining the carbon to form

the CaC2. so that 64 pounds CaC2 actually contains an

amount of energy equal to 164,400 calories. The frequent

occurrence of carbide when Ca or aluminum are_smelted in

the presence of an excess cf carbon may have led to the

supposition tliat there was a positive affinity between the

metals and the carbon, but such is not the case, for if there

was not a decided negative affinity it would not be possible

to smelt the volatile metals, sodium, potassium, phophorus

or even zinc as the vapors would recombine and deccmpose

the carbonic oxide gas; indeed this does occur to some ex-

tent, but as it requires a large amount of heat only a small

p rtion of the carbide is formed.

The reaction between acetylene and melted calcium

liberates 30,000 heat units, but this is not produced by com-

bining with the Ca, but by the breaking up of the C2H2;

the reaction of (CaC3) + (H20)=(CaO) + (CnH2) requires

68,360 heat units to decompose the water and 63 500 to

produce the C2H2 or 131,860, which is slightly more than

the formation of the lime would produce, but the C2 is
^

already formed to take its place in the acetylene, and so

the reaction goes on easily with cold water and also liber-

ates a large amount of heat.

Now as 64 pounds CaCo absorbs 164400 heat units or

2.569 heat units per pound, and as one electrical horse

power hcur can produce 1,421 heat units, each pound will

actually contain energy equal to 1.8 horse power hours; but

as only the heat in excess of the amount that would raise

the temperature to 5,000 degrees C. (the temperature at

which the reaction takes place) is available for supplying

the heat energy absorbed by the compound, the cost of
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productioa also includes the heat required to raise the mass

tog 000 degrees, and from the specific heats of the mixture

we find its caloric capacity to be 31; that is, an atomic

we'ght 92 pounds would absorb 31 heat units for every de-

gree rise in temperature or 155,000 heat units for 5,000

degrees, but as the formation of CO by the combination of

one pare of the carbon \vith the oxygen of the lime pro-

duces 29,000 heat units and the materials may also be con-

siderably heated when put into the furnace, this may be

reduced to about 100,000 heat units, or represent 1.2 horse

power hours per pound. We thus see that calcium carbide

can be produced by an expenditure of three horse power

hours per pound, and as the operation is simple and all the

conditions of it*favorable for utilizing most of the heat, there

need be no question in practice about producing one pound

of carbide for every four horse power expended in one

hour, and from this we should be able to figure the cost

under various circumstances. Perhaps the average cost of

steam power is about one cent per horse power hour, which

would make carbide cost 1IS5 per ton, while power should

be produced for about one-half this price or f45 a year per

horse power, and we see in a year one horse power should

produce at>out one ton, and any surplus electric power that

did not exceed this cost is likely to find profitable employ-

ment in this line. An European factory utilizing water

power at Neuhausen, recently started, is at present selling

carbide at S90 P^r ton.

The remarkable fact that acetylene produces about 16

ethine, but ethene or ethylene (C^Hi), and this gas is read-

ily absorbed by strong hot sulphuric acid to form ethyl-

sulphate (C2H5HSOi) and when this is diluted with water

the acid lets loose (C2H|;0} alcohol, which may readily be

distilled off. Now besides the 64 pounds CaQ the nine

pounds (PH3) is required to furnish the nascent hydrogen

and is the cheapest and most practical form in which it can

be supplied and would not cost more than 50 cents with

the carbide at two cents a pound, or $1.28 or $1.78 worth

of material consumed to produce 46 pounds, or about seven

gallons, of absolutely pure alcohol without any possibility

of fusel oils and other products of organic decay and de-

composition; it is thus possible to make as good whisky

in 20 minutes as can be made by fermentation in 20 years.

The reaction (CaC2)-[-5 S=(CaS) + 2 (CS2) with 64
pounds CaCg and 160 pounds sulphur will produce 142

pounds of the important reagent and valuable solvent car-

bon disulphide at less than two cents per pound. The
same electrolytic cell that furnishes the pho^phoreted

Kvdrogen at the other electrode easily converts C2H2 first

into oxalic acid and the other organic acids. To even

mention the uses that cheap acetylene will be put !:o, by

far transcends the limits of this article. But there is one

other reaction which promises the most startling develop-

ments; that is, that calcium carbide will reduce aluminum
from its oxide, alumina, thus:

(AI2O3) + 3 (CaCo) =3 (CaO) + 6 C -h 2 Al,

'J his reaction is thermally positive by 100,000 calories

FIG. 4. CHASE ELECTRIC CYCLORAMA.

times as much light as ordinary coal gas is only partly ex-

plained by the fact that it contains much more carbon than

the ordinary- gas, for its combustion produces much more

heat that the simple burning of an equivalent weight of

hydrogen and carbon in any other form; but what is of far

greater importance is the still larger percentage of the

energy that is given off as light. When burned under proper

pressure and diluted with 60 per cent, of inert nitrogen,

more than 11 per cent, of the energy produced is available

as light and exceeds in this respect even the arc light. In

burning 26 pounds of acetylene 228,000 heat units are

produced, while if only the 63,500 heat units involved in

the ccmbination of its elements could all be applied to the

carbon atoms it would still be enough to raise thein to the

brightest incandescence without any combustion.

We thus see that acetylene has some right to the title of

the ideal illurainant. It is certainly the ideal gas. Even

at $88 per ton of carbide, the illuminating value would

compare favorably with ordinary gas at 50 cents per 1,000

feet, as a ton of carbide will make 11,000 cubic feet of

acetylene, which is 16 times as valuable, and with cheap

power this might easily be reduced one-half; indeed, it

would show great economy to consume ordinary gas in gas

engines and use the power to make acetylene. But if

acetylene is cheap enough to burn, it certainly has the

greatest future for other purposes. It can readily be com-

bined chemically with nitrogen from the air to form

cynides and ammonia, for which there is a limitless de-

mand and a consumption of millions of dollars worth an-

nually. Thus the manufacture of alcohol synthetically is

at once a practical and commercial operation, and the pro-

cess is very simple and easily understood. If instead of

water we treat the CaC2 with steam and some phosphoreted

hydrogen the reaction does not produce acetylene or

—INSTRUMENT IN EXHIBITION BUILDING.

and various means may be employed to take up the carbon

and prevent the formation of aluminum carbide, and igo

pounds of carbide at two cents and 92 pounds of aluminum

at one cent a pound would make 54 pounds of aluminum

cost S4.76, or say less than 10 cents per pound.

There need be no further question as to whether calcium

carbide is a chemical curiosity or a commercial commodity.

Dr. Franklin's Scientific Attainments.
[Fron: the Boston Pilot.\

It is remarkable that there is not in existence a bijgraphy
of Benjamin Franklin which gives a complete account of
the inventions and scientific discoveries made by the ver-

satile genius who is rightly called " the brains of the Amer-
ican Revolution.'' Great as was Franklin as a diplomat
and statesman, he was greater as a scientist in the domain
of physics, wherein he planted seeds which bore fruit in his

own time, and again in our generation.

His pet study, electricity, which in the eighteenth cen-

tury was a diversion of schoolmen, has become a gigantic

industry, affording employment for nearly 2,000,000 per-

sons in the civilized parts of the earth. To Franklin are

we indebted for many things which remained fallow in the

science of electricity, until Davy, Faraday, Edison, Brush,

Thomson and Tesla began* to pick up the threads which
Franklin left in the bloom of life, when he was summoned
from earth. Within two years an expensive litigation be-

tween two joint stock companies concerning the right to

use a certain submarine electric machine for blowing up
ledges and sunken wrecks was brought to an end when evi-

dence was introduced showing that Franklin used similar

apparatus m the Delaware river in 17S7. Many of his

inventions have been patented over and over again in our
Patent Office, where articles in daily use by the cave
dwellers may be patented by any person foolish enough to

consider a United States patent of any value, and who
does not know that the 400 patents taken out by Edison
have been "pirated" under the protection of United States

laws, which are apparently made for the profit of infringers

of patents and for the bankrupting of inventors. Frank-
lin's electrical inventions number iS, all made when his in-

tellectual faculties were brightest.

Emergency Brake Problem.
By Walter E. Harrington.

The instructions furnished by the manufacturers of elec-

tric street railway motors, covering the method ofemer-
gency reversal, by throwing overhead or main trolley switch

and then reversing, throwing motors into multiple relation,

followed by the momentum of the car running one

motor as a generator and the other motor as a motor
thereto, has not been very successful. Repeated cases have

been observed wherein the motors failed to act upon throw-

ing the switches as above described.

Messrs. Markle and Thompson of Hazleton, Pa., C. H.
Hatchings of Wilmington, D^l., C. F. Uebelacker of

Jersey City, E. J. Moore of Trenton, N. J., and others

have noticed the fact that motors fail at times to act when
switches are thrown as above described.

Cases have bsen cited where the Sperry or Bonta brake

system was emoloyid, in which the plan would oper-

ate excellently when the "diy was early and the brush con-

tact on commutator good, yet at the end of the day, when
the brush contact woald be bad, dae to dirty and burned

condition of c3>iinutator, the system would fail." Fail-

ure was ascribed, and very properly, to the inability of

the motor to "build up," owing to high resistance in cir-

cuit. While this failure to "build up" is well known in

central station practice, it has only very recently been ob-

served in street railway motors when employed on the self-

braking principle.

It occurred to the writer that if the motors were given an

initial magnetization, the Sperry or Bonta action would, of

course, bi obtainei. To test this, automatic magnetic

circuit breakers were placed on different cars on different

railways, with conditions varying, using equipments and

cars of various makes and sizes. The magnetic circuit

breaker employed was one designed by the writer, wherein

ail arcing at the main switch break is entirely prevented

by the use ofasmill copper fuse in shunt thereto.

The idea is that by using an automatic magnetic circuit

breaker on a trolley car, instead of taking the valuable

time, when seconds are hours, to throw the overhead

switch to immediately reverse up to multiple position,

of course the rush of current from line will open the car

magnetic circuit breaker, thus saving power house. The
very current that opened the car circuit breaker will give

the motor or motors their initial magnetization, followed

by the Sperry or Bonta action. Every test made fully con-

firmed this view and established without any doubt that a

magnetic circuit breaker on a trolley car is a valuable ad-

unct, if for no other consideration than to use in event of

emergency reversals.

In several tests where the magnetic circuit breaker was

set low, say at 100 amperes adjustment, on, say, G E 1200

equipments, upon reversal, while motors were still in series

relation in passing to the multiple relation, the magnetic

circuit breaker would open. Here the copper fuse in shunt

to main break ul switch would enter in and contribute its

share by lagging and not "blowing" until motors were in

multiple and motor resistance all cut out.

Following are copies of some records of tests made,

with the conclusions drawn at the time:

tests made o^J consolidated traction company's
LINES, NEWARK, N. J., OCTOBER 29, 1895.

Ci7;/rt'/V/i'«.r.—Eighteen foot car body; No. 21 A truck, 33
inch wheels; weij^ht of car, 16,300 pounds; two No. 3 West-
inghouse motors; G controllers; circuit breaker set at 150
amperes.

Test No. I.—Straight track; car running about 17 miles

per hour; controllers reversed full to last point. Circuit

breaker opened in about one-half time took car to come to

rest. Motors gave Bonta or Sperry action very satis-

factorily and cars came to a standstill in about a car and a

half length.

Tt-si iVo. 3.—Same conditions. Circuit breaker opened,
but fuse did not "blow" until car came to rest. Car stopped
in about one and one-half length.

Test No. J.—Same conditions with the exception car re-

versed by throwing hood switch. Car checked O, K. in

about car length and a half.

Test N'o. ^.-—Car circuit breaker set 125 amperes and
placed in circuit with Weston ammeter, reading 150 am-
peres. Reversed to third point; ammeter indicated 75 am-
peres. Car stoppec' satisfactorily.

Test N'o. ^.—Running about 10 miles per hour. Re-
versed full into multiple position of controller. Circuit

breaker opened but fuse shunt did not "blow" until car

just about came to rest. Could only account for this ac-

tion owing to the armature revolving in the opposite di-

rection, developing counter electromotive force.

Test No. b.— Reversed. Opened circuit breaker.

Stopped car in three quarters of a car length. Track
sanded. Conditions very severe and Bonta or Sperry action
very pronounced.

Test No. y.—Car running about 15 miles per hour. Re-
versed full. Circuit breaker opened; almost immediately
followed by "blowing" of fuse. Car came to a full stop in
about a car length. Bonta or Sperry action very good.
Car wheels of the motor, running as a motor from the other
motor acting as a generator, continued to revolve from 10
to 20 revolutions after car came to a standstilL

Coiichtsion.—The conclusions drawn from theabove tests
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at the time were that a car circuit breaker would give a

satisfactory reversal of car even after circuit breaker had
opened, owing to the initial magnetization obtained by
motors from same current that opened the circuit breaker.

TEST MADE ON NEWARK ROAD, NOVEMBER I, 1895.

Conditions.—Double truck, McGuire type. Two No. 3
Westinghouse motors. G controller. Car body 24 feet long.

Gilbert Car Manufacturing company's make. Weight 20,620

pounds. Tandem brakes. Circuit breaker set for 135 am-
peres. No. 20 primary fuse in shunt to jaws of switch.

Test No. I.—Car on level track, running about 15 miles

an hour. Reversed in series. Circuit breaker did not open.

Car checked. Continued to reverse full to multiple position.

Circuit breaker opened, followed by blowing of fuse. Car
came to a rest O. K.

Test No. 2.—Similar conditions. Circuit breaker did not

open until controller was thrown into multiple relation,

when circuit breaker and fuse opened some little time before

car came to rest. Bonta or Sperry action quite pronounced.

Test N'o. J.—Reversed quickly to multiple relation. Cir-

cuit breaker and fuse opened almost simultaneously, and car

came to rest on Bonta or Sperry action in a very pronounced
manner in about one car length.

Test N'o. 6.—Test similar to No. 2. Executed in the

same manner.
Test No. 7.— Car running about 10 miles an hour. Re-

versed on first and second points. Circuit breaker did not

open. Car came to a standstill.

Conclusion.—The above tests demonstrate that with above
weight o( car and circuit breaker set at 125 amperes, that

with reversal on series, parallel controller in the first posi-

tion, where motors are in series, circuit breaker would not

open; were circuit breakers in multiple relation, circuit

breaker would open, but car wouH come to standstill in

every instance by reason of Bonta or Sperry action of motors.

TESTS MADE ON CITY RAILWAY, WILMINGTON, DEL.,

OCTOBER 31, 1S95.

Conditions.—Car body 20 feet six inches. St. Louis make.
No. 3 Westinghouse motors. G controller. Brill truck.

Weight of car, iS,ooo pounds. Tests were made running
down a 5 per cent, grade; track wet and more or less cov-
ered with autumn leaves. In all the tests the speed at re-

versal was about 10 to 12 miles per hour.
Test No. I.—Reversed to multiple. Circuit breaker

opened and fuse "blew" a little before car came to rest.

Motors acted on Bonta or Sperry principle very satis-

factorily.

Test No. 2.—Connected with Weston ammetor. Re-
versed. Circuit breaker opened and fuse "blew" some
little time before car stopped. Sperry and Bonta action

very pronounced. Could not read ammeter on account

of jumps. Car came to rest in about a car length. That is,

the momentum was overcome and the hand brakes could

then hold the car.

Test No. ?.—Reversed and motors flashed to ground.
Circuit breaker opened from the grounding of motor more
than other cause. This was noticed by reason of the pro-

nounced manner in which the circuit breaker acted, not

withstanding the car was brought to a standstill in about the

same conditions recorded in above test.

Conclusion.—The above tests demonstrate that 125
ampere adjustment is ample tor car under the above con-

ditions, and that a car would be brought to rest under the

different conditions which would be imposed upon it in

practice.

Electric Railway IVIen at Ottawa.

One of the echoes of the last convention of the American

Street Railway association at Montreal comes in the form

of a handsome photographic souvenir of the pleasant trip of

the delegates to Ottawa at the close of the convention. On
its arrival in Ottawa the delegation was cordially wel-

comed by a committee of prominent citizens, and special

cars were provided by the Ottawa Electric Railway com-

pany to convey the visitors to the Parliament buildings,

where the formal reception took place. In the Senate

chamber the premier. Sir Mackenzie Bowell, made a

felicitous address, in which he welcomed the visitors.

Lunch was served at the Russell House, after which the

special cars were boarded, and the party was carried to the

street railway company's park, ly, miles from the city,

and thence to Chaudiere Falls, where the power

station is located. Opportunity was given the visitors to

examine the electric plant at this point, which is operated

by water power, and contains many interesting features to

street railway men. The representatives of the company

gave their guests all the information they desired about the

plans which the company has so successfully carried out.

The local street railway service was pronounced admirable,

and the special cars, which are herewith illustrated, were

found to be extremely comfortable. Electric heaters made
by Ahearn & Soper of Ottawa were used on the cars. The
cars are vestibuled and equipped with Westinghouse

motors. They are mounted on trucks made by the Taylor

Electric Truck company of Troy, N. Y. The bodies were

built by the O ttawa Car company. Readers of the Western
Electrician are already acquainted with the electrical

features of Ottawa through the elaborate description and

illustrations published in this journal on this work. The
trip to Ottawa and return was made in a special train

thoroughly supplied with every convenience and luxury

that could be required.

Telephone News from the Northwest.
[From the Minneapolis correspondent of theWestern Electrician.]

The patrons of the Black Hills Telegraph & Telephone

company of Deadwood, S. D., have a *'kick" on the con-

tract presented them for signature by that company. The
contract provides that the lessee shall, in the event of the

removal of the instrument before the year for which the

contract is made is completed, pay half a rate for the re-

mainder of the term; the company shall not beheld ac-

countable for any interferences with the working of t^ie sys-

tem until it has been given a 24 hours' notice; if the lessee

does not cancel the contract at the expiration of the year it

is regarded as a desire on his part to continue the service,

and he cannot then cancel the contract until the end of an-

other year. The company does not agree to keep the sys-

tem in working order, and, in fact, the agreements seem to

be all on the side of the patron. A protest was drawn up

and signed by 49 regular subscribers of the company at a

meeting of the patrons of the company.

The Inland Telephone & Telegi'aph company of Spo-

kane, Wash., has offered to build a telephone line to the

city water works, equip it and furnish the city service free

of rent. The proposition was promptly accepted.

John Goodnow of Mmneapolis is an applicant for a tele-

phone franchise at Duluth, Minn., and offers low rates,

long-distance connections with the Twin Cities and Chi-

cago, etc. The city is figuring on selling the franchise to

the highest bidder some three years hence, when the pres-

ent company's franchise!expires, and it is thought the fran-

Springs, S. D. , is the name of an independent telephone

company which is soliciting subscribers and proposes to put

in a system at Hot Springs. T. H. Barker of Providence,

R. I., is interested.

The telephone franchise granted Captain Ira Harris

and others in Superior, Wis., has been accepted by the

company, which agrees to begin construction at once.

A new Bell telephone switchboard has been put in the

police station at Cedar Rapids, la.

The Iowa Union Telephone company is overhauling

the exchange at Waverly, la.
'

Seven men in the employ of the Marquette County

Telephone company of Ishpeming, Mich., were arrested at

Marquette for digging holes for telephone posts without

permission of the council. The case was to test the right of

the company to set poles and string wires without a fran-

chise from the council. They had a trial by jury and were

acquitted. The Marquette County Telephone company is

rapidly supplanting the Bell company at Ishpeming, Mich.

A large number of subscribers to the Bell company have

had their instruments taken out. The feeling is not very

favorable to the Bell company, and the recent reduction is

considered to be owing to the new company. The new
company has nearly 200 instruments in operation, and is in-

creasing its list steadily.

Hon. W. H. Butler is canvassing La Crosse, Wis., in the

interest of the Western Electric Telephone company of

Britt, la. The company proposes to connect with La
Crosse from Albert Lea, Mian., this season.

ELECTRIC RAILWAY MEN AT OTTAWA.

All of the 155 cars of the Metropolitan electric elevated
railway in Chicago are equipped with electric heaters.

chise will not be granted. Application was made by letter,

but the council ruled that an ordinance must be introduced

by some member of the council, which delays matters un-

til the next meeting.

The new Wausau Telephone company of Wausau, Wis.,

has begun operations. Last January the Wisconsin Tele-

phone company was asked to reduce rates, and upon being

refused the business men formed a local company to put in

a system of their own. They have 121 subscribers, of

whom 113 are stockholders. Their rates are $3 for busi-

ness houses and $1.50 for residences. The Wisconsin Tel-

phone company paid no attention to the new company dur-

ing the progress of its construction, but a short time ago

sent out notices that rates hereafter would be $1.25 for bus-

iness houses and $1 for residences. It is not thought they

will succeed in freezing out the new company.

The Iowa Union Telephone company is reaching out for

business in several directions and incidentally heading oft

competition, which, though incipient at first, may grow into

something formidable. At Clinton, Iowa, another com-

pany is contesting the field with that company. A line is

projected from Clinton to Chicago, via Savanna. Work on

this line will be begun very soon. The town of Thomson has

no telephone connections in any direction, but a private line

is being built from Mt. Carroll to that place. Hence the

Chicago line will pass through Thomson. In fact, the

Iowa Union is extending its lines to secure a controlling

power in Western Illinois.

The telephone system proposed for Pierre, S. D., by

George Holmes, has been standing lor quite a while as it

stood when he died, but the matter is being taken up and a

canvass made for subscribers. The poles were all set and

the wires strung when work was suspended, so that all that

is left is to put in the instruments.

The People's Telephone & Telegraph company of Hot

A. L. Babcock, E. N. Hungerford, C. M. Bair, Lewis

Fenske, Christian Yegen,Dr. H. Chappie and Charles Spear

have formed a company with $io,ood capital at Billings,

Mont., and will put in a telephone exchange. They have

secured 5S subscribers.

George W. Williams of Olivet, S. D., has secured the

right of way from the commissioners of Hutchinson county,

S. D., to construct 100 miles of telephone lines. Every

town in the county will have connection with the county

seat.

It is rumored that the Nebraska Telephone company

will withdraw its lines from Spearfish, S. D., in the Black

Hills, owing to the number of discontinuances, and the

same will be done at Hill City, Hot Springs, Custer and

Sturgis. About 90 of the Deadwood, S. D., patrons have

signed contracts, so the system will remain there.

The Sheboygan, Wis., city council has refused a franchise

to the Wisconsin Telephone company repeatedly, and re-

cently refused permission to set poles until the franchise

was granted. The company has operated there for some

time without a franchise, and sought to put up more poles

without permission, but the workmen were arrested. The
Northwestern Telephone & Electric company of Milwau-

kee is an applicant for a franchise there.

T. O'Connor and others of Renville, Minn., have a tele-

phone line running from Beaver Falls, Minn., to Renville,

Minn., but it hardly pays and they contemplate extending

it to Olivia, via Morton.

The Iowa Union and the Cedar Valley Telephone com-

panies have locked horns at Waterloo, la., the former hav-

ing made a rate of $1 per month.

The telephone line between Rome and La Hoyt, la., for

the most part consists of wire fence except for the road

crossings.

A. J. Busch has applied for an injunction against the
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Northwestern Telephone company at Mankato, Minn., to

restraia it from erecting a pole in front of his business

property, alleging that it is vmsightly and dangerous, that

it mil endanger the life and limb of himself, his family and

all who pass or enter the premises, that it will obstruct the

light and air, and is likely to fall against his building, and

exposes the place to constant danger from fire. A previous

action was begun in July, but he claims the company agreed

never to attempt to put up the pole if the action was with-

drawn.

Kauiman, Plowman & Xewberr}* of Chicago secured

the contract to put in a telephone system for the new

local company at Marshalltown, la. The plant will be

equipped for 300 instruments, with cables and wires for

100 additional. The rates asked will be $2 f3r offices

and $1.50 for residences. It is to be completed in 60

days.

The report of the grand jury at St. Paul recommends

that the city council take steps to compel the telephone

company to furnish the city and county with telephone

service free. It cites the case of St. Louis, where the

city is paid a percentage of the income of the company,

netting the citv about $1,000 per month.

In applying for a telephone franchise at Duluth, Minn.,

the Lake Superior Telephone company stated that the com-

pany has plants at Pittsburg, Washmgton, Baltimore and

Philadelphia. Mayor Lewis, therefore, wTOte to the mayors

of those cities about the matter and was answered from Balti-

more and Pittsburg, that there was but one company oper-

ating in each of those cities and that was.the Bell company.

Deadwood and Rapid City, S. D., are the only cities in

the Black Hills which have a telephone exchange in opera-

tion, all the others now being reduced to toll stations. Be-

tween 15 and 20 subscribers in Deadwood and Leadville

gave up their telephones rather than sign the odious con-

tract required.

The court has ordered connections to be made between

the long-distance wires of the Wisconsin Telephone com-

pany at Waukesha, Wis., and those of the National Tele-

phone company at that place. Public sentiment is in favor

of the new compan.y, even though its service at present is

not as good as that of the old company.

The Phcenix Telephone company will soon begin con-

struction work on its exchange at Mankato, Minn. It ex-

pects to have the system in operation in two weeks from the

time work begins.

The approach of the completion of the Oshkosh North-

western Telephone company's exchange at Oshkosh, Wis.,

brings prospects for a telephone war there. The Wiscon-

sin Telephone company announces that ic will give the

cheapest service if it is necessary to furnish telephones for

one year free. The present rate of the Wisconsin Tele-

phone company is $24 for houses and $36 for offices. The

Northwestern's rate is $r8 for houses and $24 for offices.

The city council at Marquette, Mich., is at loggerheads

with the Marquette County Telephone company, and has

passed two ordinances requiring wires to go underground

in a certain district, both of which were promptly vetoed

and the first was also declared unconstitutional by the

courts. A petition from 85 citizens of the city to grant the

company a franchise was laid on the table.

J. E. Tomlinson of Centervdle, S. D., and W. A. Cot-

trell of Sioux City, la., have been projecting a telephone

line to run from Parker, S. D., to Sioux City, and it is

now announced that the line is a certainty. Stock will be

sold for $8,000, which is the estimated cost of the line.

It is understood that the Standard Telephone & Electric

company of Madison, Wis., will put in a system at Chip-

pewa Falls, Wis.

Ex-Congressman Walt H. Butler, representing the West-

ern ElectricTelephone compaiiy of Britt, la., is arranging

to have a telephone system built from Albert Lea, Minn.,

to La Crosse, Wis., via the Southern Minnesota Railway to

Rushford, Money Creek, and Houston, Minn. Another

line is projected from Preston, Minn., to Caledonia, Shel-

don, and connecting with the first line at Houston.

Phillip Loewe of Chippewa Falls, Wis., secured a fran-

chise for a telephone system. The Standard Telephone &
Electric company's instruments will be used.

Manager Buchholz, of the Northwestern Telephone ex-

change at Mankota, Minn gives it out that his company is

not frightened at the appearance of the Phcenix Telephone

company in that field, but will make a number of improve-

ments in their system. If the latter company puts down prices,

as they claim they will do, to $2 and $1.50, he says his com-

pany will cut to $1.50 and $l.

The Northwestern Telephone exchange has secured a

right ofway for its long-distance line from St. Cloud, Minn.

,

to Little Falls, Minn., and will build the line at once. It

will ultimately be extended to Fargo, N. D. The St. Cloud

exchange is to be rebuilt.

The company at West Superior, Wis,, which recently se-

cured a franchise there, will soon incorporate as the Lake

Superior Telephone company. It is wailing to fixup a fran-

chise at Duluth, and announces an intention to compete
with the Bell company.

The long-distance telephone between Hillsboro, Mayville

and Portland, N. P., is completed and the line from Fargo

to Grand Forks nearly so.

The Northwestern Telephone exchange in Minneapolis

has located its proposed sub-exchange in the Eighth ward at

First avenue South and Twenty-sixth street. Poles have

been set along Twenty- sixth street and wires are being

strung.

The Blue Earth Valley Telephone exchange ofWinnebago
City, Minn., proposes to put in an exchange at Blue Earth

City, Minn.

The Northwestern Telephone and Electric Company of

Milwaukee, which has secured a franchise at Ashland, Wis.,

announces that it will have the Ashland exchange in opera-

tion by January ist.. Work will be begun at once. It has

secured over 75 subscribers.

The Nebraska Telephone company has reduced the tele-

phone rates in the Black Hills, South Dakota, district.

Work has begun on the Dane County Telephone com-

pany's line at Madison, Wis,, and the company expects to

begin operations January ist with nearly 400 subscribers.

The Northwest Engineering company of St. Paul is ar-

ranging to put in a telephone system at Fairmont, Minn.

It is understood that the Northwestern Telephone ex-

change will extend a toll line from Mankato, Minn., to New
Ulm. The entire Mankato line is to be reconstructed also.

The contract has been let for a telephone line from Sher-

burn to Fairmount, Minn., and work is being rushed.

The Winona Telephone company of Winona, Minn., now

p. M. MC LAREN.

has 350 instruments in use, and connects with lo surrouml-

ing towns.

The Northwestern Telephone exchange is rushing work

on a line from Winona, Minn., lo La Crosse, Wis., and has

four miles to build.

Negotiations are about completed at Trempeleau, Wis.,

to build a telephone line to Centerville, Wis., where con-

nection with the Luce-Vietch line will be made, and with

the Northwestern Telephone company's line to Chicago,

The Rocky Mountain Bell Telephone company in Great

Falls makes araLeof $iS per year where a party line with

six connections is used.

It is rumored that a second telephone line will be built

from Winona, Minn., to La Crosse, Wis., by the La Crosse

Telephone company and the Winona Telephone company,

both being independent of the Bell company.

Telephone connection is completed between Blue Earlii

City, Minn., and Winnebago City.

The Iowa Union Telephone company will soon build

lines from Mason City to Hampton, la.

D. A. Wagner is canvassing Albert Lea, Minn,, in the

interest of a telephone company which proposes to build a

system from Cedar Rapids, la., to Minneapolis and St,

Paul. The line will pass via. Albert Lea and Waseca,

or Austin and Owatonna, Minn., depending on the pat-

ronage secured, Mr. Wagner thinks the prospects for

success are good.

The Southwestern Minnesota Telephone company has

let the contract for a telephone line between Sherburn

and Fairmont, Minn., byway of Welcome, and it will be in

working order this month. The company expects to extend

to Jackson this falL

The St. Paul Gas Light company of St. Paul has sold its

gas and electric light plants, franchises, etc., to eastern par-

ties.

P. IVI. McLaren.

Among the allied interests of the electrical business there

is none which bears a closer relation to it than that of the

steam boiler trade, as the cost of producing electric light

and power is largely dependent upon the cost of the steam
power generated.

There are but few more widely known men in the coun-

try in this line of business than P. M. McLaren of New
York, who for over 25 years has been closely identified

with all important features of the boiler business. Mr. Mc-
Laren came to this country from Scotland in 1879, having
previously been connected in general engineering business

in Scotland and England. He was for about two years

connected with the Strong Feed Water Heater & Filter

company of Boston, Mass., after which he accepted the po-

sition of general eastern and special agent for the well-

known water-tube boiler of the Babcock .S: Wilcox com-
pany of New York, with which he was connected for about

10 years. Later he accepted a flattering offer from the

Aberidroth & Root Manufacturing company of New York
as general sales agent, which position he has held for the

last two years. An idea of the territory covered by Mr.
McLaren is indicated by the '"act that he traveled somewhat
over 31,000 miles in 1S94.

Mr. McLaren, appreciating that the electrical business

was one of the interests which would develop in great pro-

portions, gave up a large share of his time to this in-

dustry from the beginning. There are probably few if

any gentlemen who have traveled as many miles and sold as

many boilers to the electrical trade as he. He installed

boilers at the laboratory and also the ore mines at Ogden,

N. J., for Thos. A. Edison. Among the best known in-

stallations of boilers is that of the Edison Illuminating com-

pany of New York, which placed the order through Mr,

McLaren. Other contracts with the Arlington Mills of

Lawrence, Mass., the office buildings of the New York Life

Insurance company located in Kansas City, Omaha, St. Paul,

Minneapolis and Montreal, the Produce Exchange and

other prominent buildings in New York, the capitol at

Washington, and the Royal Electric Lighting company of

Montreal were also taken through his efforts, Mr. Mc-
Laren is a very pleasant and agreeable companion, and but

few enjoy a more deserved popularity and extensive ac-

quaintance m the electrical trade.

Mr. Pope and the Institute.

In the last number of the Transactions of the American

Institute of Electrical Engineers a brief obituary notice and

portrait of Franklin Leonard Pope were printed. The same

number contained Mr. Pope's latest contribution to the pro-

ceedings of the Institute, his paper entitled "Notes on the

Reconstruction of a Small Central Station Plant," presented

at the twelfth general meeting of the organization, which was

held at Niagara Falls on June 27th. This paper has already

appeared in this journal.

Electrically Sealed Champagne Bottles.

In a recent number oi La Xatnre, M. A. M. Villon de-

scribes a novel method of sealing champagne bottles, Tbe
loss and deterioration of champagne due to the escape of

gas has lonE;, he says, made some process ofperfect air-tight

sealing desirable. M. Villon accomplishes this by covering

the cork and part of the neck with a thin layer of copper
electrically deposited. For this purpose the neck of the

bottle is coated with a conducting substance such as black-

lead, zinc or copper powder, and plunged in a galvanic

bath. This bath has a cover of paraffined wood with coni-

cal holes, which are lined with copper rings. All these

rings are connected among themselves, and with the nega-

tive pole of the dynamo, \\hile a copper sheet in the bath

is connected to the positive pole. The bottles are simply

inserted in the holes, neck down, and when a layer of two-

tenths to three-tenths of a millimeter has been deposited

the current is stopped. The deposit may be gilt or silvered,

or given any desired shade in special baths. The process,

of course, can be employed to seal bottles for mineral

waters, preserves, and a variely of products.

The Supreme Court of South Dakota has handed down
a decision, the effect of which is that the Western Union
Telegraph company is not compelled to receive a message
for transmission unless it is written on a blank of the com-
pany. It was on a test case involving the reasonableness

of the demands of the company on the printed blanks.

The new cable connecting Havana with Santiago de Cuba
by way of Casilde, Jucaro, Tunas, Santa Cruz and Manzan-
illo, which is now being laid by the Cuba Cable company,
will be completed and in operation soon. The company,
which has its headquarters in London, is indirectly under
the control of the Spanish government, and the cable will be
of great service to that government in the prosecution of the

war in Cuba. Many of the places which will be brought into

communication with Havana by the new cable have been
practically cut off from the rest of the world heretofore.

Since February i6th the land telegraph lines in the eastern

part of Cuba have not been in working order, and, conse-

quently, the commanders near the seaboard have hadgrear
difficulty in communicating with the troops in the interior.

News from the towns and cities on the coast could be ob-

tained only by means of mail steamers.
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Bv the decision of the Supreme Court of the United

States on Monday the Berliner patent hiigation will be re-

viewed by that tribunal. This will naturally be followed

by increased activity in telephone circles, as the Bell com-

pany will not now be able to use this patent as a club with

which to drive competition from the field. Of course the

outside companies are jubilant over the decision, as it gives

them practically aguarantee against intimidation forat least

three years, for, it is believed, it may take that much lime

to reach a final decision.

Something must be done by street railway companies

in large cities to relieve the crowded condition of their

cars at certain hours of the day, especially at the close of

business. At that time in Chicago cars on all the prin-

cipal lines are crowded, passengers are compelled to stand

up, hold on straps or wait on the street corner untit the rush

is over. Complaints are growing more frequent and em-

phatic, but there seems no way out of the difficulty until

elevated lines are established for every section of the city.

Express trains can be run upon these at a higher rate of

- oeed than would be possible on surface lines. When this

- .accomplished it may be possible for the companies to

provide belter accommodations than the service at present

affo:ds. It has been suggested that parlor cars be attached-

to the regular trains, these cars being fitted with single

seats and plenty of room being provided for passengers to

enjoy reading the evening paper while returning to their

homes at the close of the day. There are a great many
men who would pay an additional fee for these little com- "

forts. In a city like this where so much time is passed in

riding on street cars, suburban trains and the elevated

roads, everything tending to remove the discomforts of

travel is appreciated and encouraged.

railways connecting small towns. This, too. would relieve

the companies of much of their embarrassment on account

of the legislation that has been passed to ''regulate" them

out of business.

O.N'E of the results of last week's election was the return

to Congress of the Hon. Amos J. Cummings, who served

for a short period as member of the Board of Electrical Con-

trol of New York. We congratulate Congressman Cum-
mings upon his election, for it places him in a position where

he can serve his constituents to some purpose. As mem-
ber of the Board of Electrical Control he was occupying a

purely political position, and having neither inclination nor

training for the office, he could not do justice to himself

nor could he give valuable service to the city. In Congress

he has made a splendid record, and we have no doubt that

he will add to his reputation on his return to Washington.

It would seem as if the limit had been attained by that

class of "inventors" whose occupation consists principally of

modifying standard articles of electrical apparatus or chang-

ing the form of construction or appearance of the completed

article without in anyway improving the device or substi-

tutingnew principles. The records of the Patent Office bear

evidence of the ingenuity of these men. They do not work

on original lines, nor do they produce articles that show re-

search or scientific experiment. They prefer to follow the

lines laid down by others and it possible appropriate the

fruits' of their neighbors' toil. Their occupation can scarcely

be considered legitimate, but they consider themselves "in-

ventors" and they are not overburdened with modesty in

asserting their claims. Our patent system really otiers en-

couragement to this clas=, and many of them thrive where far

abler men struggle for a bare existence.

Another decision has been added to the list of incan-

descent lamp cases, already too long. This time the

United States Supreme Court decided the important case

of the Consolidated Electric Light company against the

McKeesport Light company in favor of the defendants.

The court holds the Sawyer-Rlan patent invalid. The

decision was handed down by Justice Brown. The case

of the Consohdated Electric Light company against the

McKeesport Light company involved the claims of Sawyer

and Man and Thomas .\. Edison to priority of applica-

tion of the principle of incandescing carbon conductors

made of fibrous or textile substances to electric lighting.

In the opinion Justice Brown said that the claims made

by Sawyer and Man were too broad, covering, as they

did, all fibrous material, unless the same general quality

with respect to iheir character as conductors could be

shown, which was not the case. If Sawyer and Man had

only asked for a patent on the carbonized paper the case

would have been different, but as it was, their claim was

not sufficiently specific. This case has been in litigation

since 1SS7. The patent upon "which the case was begun

has already expired.

There are a good many reasons why the plan of the

Chicago General Railway company to acquire wherever

practicable the right of way by purchase of property appeals

to street railway men, especially those operating lines that

extend into suburban districts where land can be purchased

cheaply and high speed is very desirable. Other companies

have considered the subject, but nowhere, to our knowledge,

has the plan been adopted in a large city. The nearest ap-

proach to this plan is that followed by the trolley line be-

tween Orange and South Orange, which is about three

miles long at present, and is built entirely through private

property. It is proposed to run cars over the road at the

rate of 30 miles an hour or more. The part of the road so

far completed has cost over $100,000, including an arched

tunnel in Orange, which alone cost over $10,000. The road

passes through one of the most picturesque parts of the

Oranges. The line crosses and recrosses the east branch

of the Rahway river, over substantial bridges, in a serpen-

tine course. There seems to be no question in the minds of

the men backing these enterprises that the roads can be

made to pay. Of course in large places the conditions would

be greatly altered. Values have reached such a high point

in business districts of large cities that it would be out of

the question for street railway companies to buy their right

of way down town. In a good many cases in New England, it

seems, this plan ought to prove practicable, especially in

Those who know John P. Barrett best will not be sur-

prised to learn that he has signified his intention of pass-

ing over the criticisms that have been made upon his policy

his methods and his work as city electrician of Chicago.

Many would have been greatly surprised had he undertaken

a defense or explanation of his record in public office. But

there were some wiio retained some slight regard for the

"professor" and earnestly wished that he would take up the

matter and make an honest endeavor to clear his record be-

fore closing his public career. Those persons, it is evident,

were not familiar with all the facts or the character of the

officeholder. There can be no doubt that Barrett has been

deeply wounded by the exposure of the failure of his plans,

and if he dared invite further discussion of the subject he

would unquestionably attempt a defense. But no one

realizes more fully than he the folly of such a course, and he

has therefore attempted to distract attention from the main

issue and has resorted to coarse jests and vulgarity in his ef-

forts to raise a laugh. He will not deceive any one, though;

on the contrary he is giving the public a true insight: into his

real character. It is true that he is only a poHtician and not a

very scrupulous one either, and on that account little is ex-

pected of him, but it seems as if that instinct which in men
of his class takes the place of reason andjudgment possessed

by those more highly favored by nature or circumstances

would have led him to restrain his natural inclinations and

observe those social amenities which are practicedby gentle-

men. Of course it was not to be expected that Barrett

would give evidence of refinement or culture, for these are

foreign to his nature, but as he is rather keen it was not

unreasonable to expect that in the public expression of his

resentment he would not entirely disregard those qualities

that he must have noticed in the gentlemen with whom he is

brought into contact in his official capacity or in promoting

his many outside ventures.

When a railroad commission in a large eastern city

made an examination-into the subject of fenders for street

cars it reported that the only practical and reliable safe-

guard that could be depended upon was a faithful and

efficient motorman. Car fenders, the commission declared,

had not reached a point of perfection where ihey could be

relied upon. Many street railway companies in different

parts of the country had experimented with numerous de-

vices of this kind, and a great deal of money had been ex-

pended in their elTorts to develop a satisfactory guard, but

the commission had been unable to find one that met all the

requirements of service. The commission recommended in

its report that the companies continue their experiments

and, in the meantime, impress upon their employes the

responsibility of the positions they occupy.

In this last suggestion the street railway companies find

the only practical means at their disposal at the present

tirre to provide against calamities such as have blotted

their records. In Brooklyn, for instance, the companies

have been singularly unfortunate. Some of the responsi-

bility for these accidents rests with the management of the

companies, some with the motormen, and many cases were

such that no provision could be made to prevent them; but

for some of the accidents, it is conceded, the companies

and their employes were responsible, and now the corpo-

rations are anxious to make provision against repetition of

these accidents. One of the methods employed by one

company is to offer a cash prize of $10,000, to be divided

among the men who shall have a clean record for a year:

that is, all who shall have had no accident causing either

injury or damage to other persons or property, or to the

company's property, and who have not been suspended for

violation of the company's rules. The management did

this to impress upon the employes that the success and
prosperity of the company depended upon safe, regular and

quick car service, together with courteous treatment of the

public by its employes, and the payment of the prize

money was authorized in the hope of securing more efll-

cient and conscientious service on the part of both con-

ductors and motormen and thus .improving the service on

the company's lines. There is no doubt that this plan will

have a tendency to improve the service, and the company
will find it a very profitable investment. There are other

details of management of large companies which if looked

after closely would result in general improvement. Better

men should be secured and care should be taken to interest

the men in their work, otherwise all the precautions and

costly guards and fenders that the companies may adopt will

be of no avail.



Xovember i6. i8o^ WESTERN ELECTRICIAN. 241

Duty of Distributors of Electricity.
The first case in which it has been necessary for ihe

Supreme Court of Colorado to determine the duty to the

traveling public resting upon a person or corporation dis-

tribnting electricity by means of wires suspended above a

public street or alley, is the recent action of the Denver

Consolidated Electric company against Simpson, in

which a decision was rendered July i, 1S95, and a re-

hearing denied September 9th. Here the evidence tended

to show that while the plaintiff was lawfully passing along

one of the public alleys in the ciiy, without any fault on his

part, he came in contact with one of the defendant's wires,

heavily chargefl with electricity. The wire had become dis-

connected from its overhead fastening, and was hanging

down to within about two feet of the ground in the alley.

The n^ligence charged against the defendant, of which

there was some proof, consisted in its failure properly to

construct its line, and its omission to take the necessary pre-

cautions to prevent the w'res from falling and causing in-

jury in case they became detached from their fastenings.

There was a verdict for the plaintiff in the sum of $2,Soo,

and the Supreme Court affirms the judgment of the trial

court.

The employment of electricity for supplying light, the

Supreme Court says, is of comparatively recent origin. The

best methods of constructing lines for its distribution, and

the precautionary steps to be taken to guard the public

from the dangers incident to its use, may not be known or

fully understood. But enough is known to justify the state-

ment that the business of distributing electricity on wires

over the streets of a citj is a dangerous business, and at-

tended with peril to travelers along the highway. The jury

should have been instructed that the defendant was bound

to exercise that reasonable care and caution which would

be e.xercised by a reasonably prudent and cautious person

under the same or similar circumstances. In addition to

this, it should have been instructed that the care increases

as the danger does, and that, where the business in question

is attended with great peril to the public, the care to be

exercised by the person condaciing the business is commen-

surate with (he increased danger.

Under the facts in the case, continues the Supreme Court,

the law required of the defendant, conduv':ting, as it did, a

business so dangerous to the public, the highest degree of

care which skill and foresight can attain, consistent with the

practical conduct of its business under the known methods

and the present state of the particular art. This is the

measure of the duty owed by a common carrier to a pas-

senger for hire. Not for the same reason, or because the

doctrine rests upon the same principle, but with even

greater force, should this rule apply to a person or a cor-

poration engaged in the equally, if not more, dangerous

business of distributing electricity throughout a city by

means of wires strung over the public alleys and streets, in

so far ks IS concerned its duty to the traveling public.

Where the facts of a case naturally lead equally intelli-

gent persons honestly to entertain different views as to the

degree of care resting upon the defendant, the court ought

not to lay down a rule prescribing anv particular or specific

degree in that case. But where all minds concur—as they

must in a case like the one under consideration— in regard-

ing the carrying on of a business as fraught with peril to

the public, inherent in the nature of the business itself, the

court, it is declared, makes no mistake in defining the duty

of those conducting it as the exercise of the utmost care.

Copper Telegraph Wires.
Attention has often been called to the increase in the de-

mand for copper caused by the extension of electrical work
in various directions. An instance of a new demand for

the metal which had hitherto been hardly suspected,

says the EngineLvnig and Miniu^^ Journal, is found in

the recently issued annual report of the Western Union
Telegraph company. We find there that thecompany, dur-

ing the year ending with June last, added to its wire lines a

net length of 11,859 miles, and that over 10,000 miles of
the new wire is of copper. The report states, moreover,
that the company has adopted the policy of replacing all

defective iron wires on its line with copper, the intention

being to use that metal alone on all the principal lines here-

after. The advantages of saving in weight, increastd capac-

ity for electrical transmission and diminished liability to in-

terruption from atmospheric conditions are sufficient to

make the copper wires more economical in the end, not-

withstanding their greater first cost. The decision has been
assisted also by the fact that the improvements in processes

for drawing copper wire have enabled makers to furnish ma-
terial well adapted for telegraphic use. The renewals and
additions made by the Western Union company last year
do not represent more than an average year's work. The
size of copper used for telegraph wires is generally No. 9 or
10 B. & S., weighing about 199 pounds to the mile. This
would require for 10,000 miles about 760 long tons of cop-
per, an amount not so important in itself, but as indicating

a tendency to increased demand.

A large gas engine has, says the Gas IVoriJ, been made
at Rouen; 320 indicated horse power with fuel ga?, and

450 with coal gas.

Pollak's Gleichrichter.'
By F. H. iMason.

The rapid extension of incandescent gas lighting during
the last two years, its comparative cheapness and high de-
gree of brilliancy, added to the now demonstrated possibil-

ity of changing its tint by varying the combination of
oxides in the incandescent mantles, have combined to check
the adoption of electric lighting in Germany and to force

electrical companies to seek new outlets for their energy in

the directions of motive power and electrolysis. The elec-

trical central system established at Frankfort a few months
ago has proven technically successful, but private con-
sumers generally complain of its high cost, and it is already
evident that the financial success of the enterprise will de-

pend upon the more general adoption of electricity for

motive jnd eleciro-chemical purposes.
Tliese conditions have lent exceptional importance and

interest to a device known as gleichrichter, or rectifier, in-

vented by C. Pollak, a Frankfort engineer, which solves the
hitherto stubborn difficulty of concerting an alternating into

a direct electrical current with the loss of but a trilling per-

centage of its energy. Electriciiy is supplied at Frankfort
from the municipal central station at 7 '4 pfennigs (a little

more than 1 5^' cents) per unit, in the form of single phase
alternating currents of 3,000 volts. At the accumulator
work.=, where the Pollak system has been in successful

operation for more than a year, this current is reduced by
transformers to 65 volts, and then converted into a direct

current by the new device.

The problem was to devi=e apian bywhiuha commutator,
located at any distance from the dynamo creating alternat-

ing currents and turning .'.ynchronously therewith,should have
the same effect of turning the entire current in a uniform
direction—in other words, converting the alternating cur-

rents after they have passed into the outer circuit into a di-

rect current. For this purpose the present invention em-
ploys two collector rings and two rows of commutator bars,

the latter insulated from each other and the shaft and alter-

nately connected with the rings. The alternating currents,

having been received from the central station and reduced to

65 volts as mentioned, enter the machine through brushes

resting on the rings. The direct current is taken off by
four more rows of brushes, arranged adjustably, the first

and third and the second and fourth rows being connected
with each other.

The rectifier is turned by a synchronous motor of small

dimensions which receives its alternating currents, likewise

reduced to 65 volts, from a small special transformer pro-

vided for that purpose. The outer circuit of the continuous
current which passes from the rectifier includes an auto-

matic disconnector, fluid resistance amperemeter, and, in

various parallel shunts, electric motors and cells with iheir

voltmeters and other apparatus. The converted current

produced by the rectifier is not entirely continuous, but

pulsating, the length of the pulsations being governed by
the width of the commutator bars and the speed of the cen-

tral generator. The duration of the contact can be regu-

lated by adjustment of the brushes, and this adjustment

should be so made that the motive force of the current shall

not fall below that of the battery which would otherwise

discharge the current.

Four of these rectifiers, each for 350 amperes, have been
in continuous service day and night at the works of the com-
pany in Frankfort for more than a year, with such complete

success that the system may be fairly claimed to have passed

the experimental stage. Their efficiency is stated to be 96
per cent ; that is, the alternating currents are converted

into a direct one with a net loss, including the slight reac-

tion of about 2 per cent, on the transformer, of only 4 per

cent.

The direct pulsating current thus created is admirably
adapted for electrolytic work, it being an estaKished prin-

ciple that the induced currents resulting from such pulsa-

tions greatly promote electrolytic action. It also lights arc

and incandescent burners, runs continuous motors of all

sizes down to the smallest and is used for charging storage

batteries, which is the chief function of the Frankfort com-
pany. The rectifier and its accessories are exceedingly com-
pact, the whole installation, including seven transformers,

occupying only about 25 square yards of space, within whicli

compass the apparatus and its capacity might be easily

doubled should occasion require. The rectifiers are small,

require no other foundation than wooden trestles resting on

a solid factory floor, and demand no more oversight than

an ordinary dynamo. From the testimony of the numerous
experts who have visited Frankfort especially to examine the

system, the current supplied by the new rectifier is for all

practical purposes identical in value andefiects with the con-

tinuous currents hitherto produced in the ordinary manner.

Requirements of Naval Engineers.

The education of the modern naval engineer is technical

in the highest degree, more so than that of any other naval

officer save the naval constructor. The sudden demon-
stration of the fact that the engineer is a man of import-

ance, remarks the New York S/m, is likely to obtain for

him with good will what has hitherto been grudgingly ac-

corded by his brothers of the line—that is, recognition of

his right to rank as an oflicer—and the term "greaser" is

. likely todisappearforeverfromthe slangofthenavy. The en-

gineer otiicer must know not only the science of steam engi-

neering, but he must be a first-rate electrician as well.

The knowledge that electricity demands of the modern
naval engineer has made it necessary for him to add a new
science to his education. It was a simple matter to look

after the engines of the old Kearsarge, with her tonnage of

1,550 tons and her horse power of less than 900 It is a

very different matter to be responsible for the Baltimore,

with a tonnage of 4,600 and a horse power of over 10,000.

to say nothing of her auxiliary engines and other appli-

ances, or to have the responsibility of the chief engineer of

the Minneapolis, with 7,350 of tons displacement and

21,000 horsepower.

I. Abstract from report of fritted States consul-general at Frank-
fort, Gsrmany.

Future of the Electric Telegraph.^
By p. p.. Delanv.

The telegraph lines of the future will be in keeping with
their importance as means of communication. Iron poles,
set in cement foimdations, like the best trolley lines, large
copper wires, protected above and below by steel guard
wires of great strength, and undisputed right of way over
shortest routes will be the main characteristics of the mail-
carrying lines. The guard wires will be used for way sta-

tions and test offices. The copper conductors will carry
through- business by the fast system. When it is onceproven
practicable to deliver i ,000 words per minute in plain Morse
characters over a circuit 1,000 miles in length, all prejudices
hedging about old :>ystenis and methods of handling busi-
ness should be swept aside. A perforator and a type-
writer will in eflect be a sending operator and a receiving
operator, and about 40 will be employed at each end of a
single wire. Can it be doubted, then, that in the near fu-

lurethe telegraph will be the medium of general communica-
tion? Great changes have already taken place in the com-
paratively modern methods of correspondence. To realize

this, it is not necessary to go back to the postboy on horse-
back, the packet boat, or the stage coach. As late as 20
yer'rs ago nearly every business man wrote his own let-

ters, and very bad chirography jogged along by mail train

at 20 miles an hour. Now, probably over 90 per cent, of
the business letters are dictated to stenographers, and plain
type-writer print speeds along at 40 miles an hour. The
letter of the future will be dictated to a stenographer, who,
instead of type- writing it, will perforate it on a paper tape.

This tape will be sent to the telegraph office, where it will

be put through the automatic transmitting machine, and
in a second or two it will be at its destination. The re-

ceiving tape will be delivered direct, and the plain Morse
characters will be translated on the type-writing machine
by the correspondent's stenographer. Commercial houses
having a large business will do their own perforating and
translating, thus securing important reductions from the

regular tolls. For them the telegraph company will be sim-
ply a carrier, having nothing to do with their correspond-
ence but putting it through the machine. Nor will such
messages be read by any of the companies' employes, any
more than open letters are now read by postal clerks. This
will practically render all such correspondence secret, as the

perforated strip may be withdrawn as soon as it has been
used. The contents will not be forced upon the notice o(

the telegraph operator as at present. Newspapers, railway

companies, or other large corporations which now frequently
have to resort to ciphers and codes to prevent "leakage"
will welcome this privilege of protecting their secrets. A few
weeks' practice is all that is necessary for learning to read
the Morse characters with great facility from the paper
tape, and proficency on the perforating machine may be
reached in the same time, so that to the already varied ac-

complishments of the type-writer will be added perforation

and translation of telegraphic correspondence. Transla-
tion from Morse characters will be easier than from steno-

graphic notes, with none of the elements of doubt attach-

ing to the latter. This reference invites a digression. Is it

not time that boards of education took under consideration

the advisability of substituting the study of the Morse alpha-

bet and the use of tne type-writing machine for some of the

courses of doubtful utilitv now maintained in public schools?
The language of dots and dashes is the only real volapiik,

the universal sign language, the knowledge of which would
enable a deaf mute to make himself understood from Kan-
sas to Khartoum, wherever he found a telegraph operator.

If, as it would seem, all commercial correspondence is to

involve stenography, type-writing, and telegraphic charac-

ters, why limit instruction to penmanship?

Electrical Workersand Contractors Meet.
On Tuesday, November 5lh, at the Tremont House, Chi-

cago, there was a meeting between the electrical contractors

of Chicago and a committee representing the Brotherhood

of Electrical Mechanics, consisting of President Thomas

Anderson, Secretary George Kaufman and Vice president

C, B. Quealy of the Builders' Trade Council. The object

of this meeting was to ascertain, if possible, if by both asso-

ciations joining hands it was not feasible to put the con-

tracting business on a better and more paying basis. A
committee was appointed by the contractors consisting of

Messrs. Comstock, Bret, Meacham and Frantzen to confer

with the committee appointed by the Brotherhood of Elec-

trical Workers. The committee was instructed to report

as early as possible.

Private House Lighting Plant.

.\ complete electric lighting plant will be erected at the

residence of Frank Thomson, Merion, Pa., vice-president

of the Pennsylvania Railroad company. The plant consists

of an Otto gasoline engine, capable of giving 26 actual horse

power. The engine is belted to a four-pole shunt-wound

dynamo having a capacity of 20 kilowatts. A storage battery

consisting of 60 chloride accumulator elements of type 11 G,

in lead lined tanks, will be used. These cells have a capaci-

ty of r,000 ampere-hours at a lo-hour discharge rate, but

provision is made in the lead-lined tanks to double the

number of plates, thereby increasing the capacity to 2,000

ampere-hours. The power house is situated about 300

yards away from the residence, the current being conveyed

by a 300,000 circular mil cable run partly on poles and partly

underground. The plant has been especially designed and

built for private house lighting, and the whole installation

I. Krom the Eti^fnea-i'ig Magazine.
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will be as complete as it is possible to ni-ike it. The con-

tract was secured by the Electric Storage Battery company

of Philadelphia.

The Ten-word Telegram.
Although the price of telegraphic messages has been

greatly reduced in the last 30 years, the 10 word custom is

still strong upon the American people. An officer of ihe

Western Union Telegraph company made two or three

laborious computations as to th.e average length of messages

other than those addressed to newspapers, and found that it

was a fraction under 14 words. A like computation made
several years earlier showed almost exactly the same average.

There has been no very recent computation on ihe i^ubject,

but there is no reason to believe that the average length of

telegraphic messages has increased since the average was
found to be between 13 and 14 words. Users of the tele-

graph still resort to all sorts of devices to keep within the

10 words that entitle the messages to the lowest tariff rate.

"Smorning" siill stands for "this morning'" and "'seven-

ing" for "this evening," while there are 20 other abrevia-

tions employed by way of economy. The small connecting

words, the articles "a" and "the,"' and all such superfluous

decorations in English are still omitted from the ordinary

literature of telegraphy. But the commonest and least

reasonable form of this economy is that which leads the

sender of a message to leave his thought half expressed,

often to the mystification and distress of the recipient. The
New York Sufi says that nine persons ten out of treat the

lo-word limit as sacred, and wheiher rich or poor sacrifice

considerations of clearness, convenience, and certainly to

the saving of a few cents.

There was sufficient excuse ior economy 30 years ago,

when the 25 cent rate applied to only the shorter distances

and the rate for each additional word was far above the

present additional word rate. The highest rate for 10

words to Western Union offices within ihe United States

and the British provinces is now $i, and the highest addi-

tional rate is 7 cents per word. In 1S66 it cost $14.05 to

send a lo-word message from North Sydney, Nova Scotia,

to Santa Fe, New Mexico. Such a message between those

places now costs $1. The process of cheapening rates has

gone on in two ways, by limitation of the maximum rate

for 10 words and by extension of the area of the 25-cent

message. The maximum rate in 1S66 for 10 words was
over $14; the maximum lo-word rate in 1S72 was $5. The
maximum was reduced next year to $2.50. It would have

been $7. but for the fact that the people ot California, who
were especially interested in the rate, then used constantly

a $2.50 gold piece, and.the rate was fixed for convenience

at the denomination of that coin. The maximum was next

reduced to $2, then to $1.50, $1.25, and finally to $1.

Meanwhile the area of the 25-cent rate was steadily

widened, until it came to include a whole stste in New
England and the Middle Atlantic states. Then came the

25-cenr rate from place to point in New England, and from

New York to any place in that division. The 25-cent rate

is now extended to most of the densely peopled states. It

has not yet reached Texas, parts of which areas distant from
each other telegraphically as Portland, jMe,, and San Fran-

cisco. Lower rates have been made for cities and their

suburbs, and there was lor a brief period a 15-cent rate of

pretty wide application. There is now a lo-cent rate be-

tween commercial exchanges where there is practically no

delivery, the sender and the receiver each being at the el-

bow of the operator.

There are still many small places in the United States that

can be reached only by the payment of a high rate. Such
are places not on Western Union wires, reached only by
way Of small connecting lines, by telephone or by messenger.

There are many small Imes of telegraph in private hands.

Some of these have been built by operators upon specula-

tion. The Western Union company has absorbed many
such as they came to have a business of some volume.

While most persons are still under the dominion of the

lO-word telegraphic limit, the telegraph is used much more

freely for business, and especially for social purposes, than

it was 30 years ago. Men may hesitate at exceeding their

io words but they no longer feel the expenditure of 25 cents

for a dispatch asking a friend to dinner or inc[uiring for an inva-

lid or ordering theater seats a reprehensible luxury. The fre-

quent use of the telegraph for such purposes is spreading to

all sorts of people. It was once confined to the well-to-do.

Some cynics say that the telegraph is an excellent adjunct to

courtship when the lady seems of many minds as to receiving

the attentions of a gentleman. A lo-word despatch saying,

"I'll come out at four, hoping you'll walk," it is said, will

thoroughly fluster a coy maiden who might find excuses

for declining a more formal invitation. While most persons

still content themselves with infrequent 10 word messages,

there are a few curious folk who write long letters by tele-

graph, not business letters, but letters of friendship,

and even of a more tender sort. There are others who
habitually use the telegraph when to all appearances the

mails would serve their purpose quite as well.

It has been observed that the telegraph is much used by

business men in places far removed from great markets

with which they have dealings. Perhaps one reason for

the persistence of the lO-word superstition lies in the fact

that telegraphic rates beyond the 25-cent lO-word rate are

a mystery to the public. There is a simple method of

calculation for messages beyond 10 words. The rates for

10 words are :divided into groups of three—25, 30, 35; 40

45. 50; 55t^o> 65—and the middle rate of the group is to be

di%aded by 15 to obtain the additional word rate. Thus

the additional word rale for places to which the rate for

10 words is 25, 30 or 35. is two cents; for points to which

it is 40, 45 or 50, three cents; for points to which it is 55,

60 or 65, four cents. For the next group of three it is five

cents. For the next six, and for the $1 rate for 10 words

ihe additional word rate is 7 cents. Knowing this, and

that the 10 word rate within the limit of the populous

states is 25 cents, and from a state to an adjoining s.tate

seldom more than 50 cents, one is in no great danger of

being overcharged by an operator or a messenger boy.

Oceanic cable rates have been greatly reduced since the

ransatlantic cable first became a success, but cabling is

still in large part a businesj necessity or a luxury of grief
Cable rates to London in 1S66 were $100 for 20
words. They were reduced in the same year to $50 for
20 words. Next year they became $26.25; ^"^ 1S68,
$16.41; in 1S70, $15; in 1871, $10. Then, in 1S72, came
the word rate of $1. It rose to $1.50 in 1S73, and has
since been at various times, according to the conditions of
competition, $1, 50 cents, 75 cents, and for a while in

rSS6 I2cents. The present rate of 25 cents was fixed in
September, iSSS. Cable rates to places on the west coast
of Africa run as high as $2.66 per word. The rate to the
island of Mauritius, when the Red Sea cable is interrupted
and messages cannot be delivered via Aden, is $4.14. The
rate to New Caledonia is $2.51, and other Australasian
rates vary between $1.27 and $3.23, according to the route
employed.
The cable company usually quotes rates to European

countries without naming places, unless, perhaps, the cap-
itaL Of course, rates may be much higher than the quoted
tariff when obscure interior places are to be reached. The
telegraph companies join \a publishing at Berne a volume
that professes to give a list of all the telegraphic stations on
earth. The number is between 87,000 and 90,000. Officers

of the telegraphic companies hazard the guess that the cable
would not be freel}' used for social purposes, even if the rate

to London were as low as 10 cents aworl One reason is

that while it is a simple matter to telegi-aphfrom New York
to a well-known address in London, it is a much more diffi-

cult thing to be sure of addresses in provincial towns, and
especially in Continental places, where a foreign language
comes in to increase the liability of confusion.

The expense of correcting a mistake when telegraphing
upon land lines within the territory of a single country is

comparatively small, and may be done with reasonable
promptness, but when it comes to correcting a blunder in a
trifling cable message of purely social significance, the cost
is absurdly out of proportion to the importance of the mat-
ter involved. So, while some millionaires make a toy of
the cable, as of almost everything else, to most persons
submarine telegraphy is what Lowell described it after the

IRONCLAD GENERATORS AND STATIONARY MOTORS.

news of the death of Agassiz came to him at Florence,
more than 20 years ago:

The savage of the skies that men have caught
Af-d some scant use of language taught.

Tolls only what he must—
1 he steel-iold fact in one laconic thrust.

Ironclad Generators and Stationary Mo-
tors.

The list of slow and moderate speed four-pole dynamos

and motors of the General Electric company has been sup-

plemented by a series of machines adapted to smaller output

than is practicable with the four-pole type. They are classed

under the head L B., from the fact of having an ironclad bi-

polar frame, and are built for various outputs—from three-

quarters to 4/2 kilowatts as generators and from one to five

horse power as motors.

The frames are cylindrical and are supported on short legs.

This brings the center of gravity very low and conduces to

stability and steadiness when running. The space occupied

by the machine is smalt for its output, and its shape and con-

struction allows of its use in positions where machines of the

ordinary bipolar lype could not well be placed. The arma-

ture has a toothed core with the conductois embedded in

the slots. Ample cross-section has been allowed the copper

in the field and armature windings, and the insulation is of

the highest grade. The brush-holders are designed to hold

the brushes firmly and evenly upon the commutator, adjust-

ing themselves readily to the wear of commutator and brush,

preserving under all conditions a good contact without ex-

cessive friction.

The speeds are comparatively low, varying from • i,Soo to

I,ODO revolutions per minute, according to the size of the ma-

chines. They are e-^pecially adapted to the requirements of

small motor service. Their small size, low speed, high effi-

ciency and simplicity of construction render them peculiarly

valuable in printing, wood-turning and establishments of a

similar character, and for the operation of small pumps, ven-

tilating fans, machine tools, etc. A large number of these

I. B. motors are already in use. The generators are success-

fully used in insolated plants and in cases where a smal

amount of current economically generated is desired.

Curious Lightning Effects.
French and German electrical papers, more perhaps

than those of any other people, have always made a study

and recorded the effects of strokes of lightning. More at-

tention elsewhere has of late been given to this subject, and
a recent bulletin of the United States Department of Agri-

culture, by McAdie of the Weather Bareau, contains a large

amount of valuable statistical and practical information.

The French journal VEclairagc Eiectrique, of recent

date, chronicles the doings of nature's electricity which have
come within the scope of its neighborhood in 1S95.

A case is mentioned under date of July last, where several

cows in M^obecq, driven by the storm, sought refuge under
a tree which was struck by a thunderbolt, and were all

killed. One of theanimals bore upon her body, where the

hair had been taken off, a profile of a person who was pres-

ent at the accident.

Three children are mentioned, who took similar refuge

under a tree which was struck. The children were un-

harmed, but one of them bore on his body a perfect photo-

graph of the tree, showmg twigs and leaves perfectly, which
lasted for several hours.

In Liege, on the loth of June, hghtning struck a wall,

scattering fragments in every direction, and picked up a part

of the wall weighing more than 500 kilogrammes, placing it

upon a neighboring wall, to the astonishment of the eye-

witnesses.

In Mutfort, Luxembourg, lightning carried off the roof of

a house wiihout injuring any of the inmates.

At Cheminas, Ardeche, a person who .was struck in the

open field, was entirely stripped of his clothing.

At Aincourt, near Nantes, are the remains of an oak
measuring once over a meter in diameter, which was quar-

tered by lightning, and even to the deepest roots was
badly split up. Beneath these a hole was plowed a meter
in diameter. The top was thrown a dozen of meters awa^,

and pieces of the tree were sent flying through the woods

30 or 40 meters; a splinter, 4 5 meters long by 40 centi-

meters circumference, was stuck in the earth 20 meters

away.

, At Moulins lightning struck a little, low residence,

jaear a taller one, the latter being unafl^ected. The
family in the affected building—man, wife and four children

—was stupefied through fear. The lightning struck the

chimney, the bricks of which were scattered. The roof

tiles were broken, while in the grain loft an iron rake had
the wood handle broken and scorched. The chimney on
the first floor was badly shattered, a dozen plates were
broken. The wife, who was standing near by, claims that her
limbs were "heated by a burning air w'hich escaped from be-

hind the wainscoting, and a thick, poisonous smoke filled

the room." Seven panes of glass were broken in one win-

dow, while the next window was left intact, and a hole was
knocked out of the cellar vault of a dozen centimeters in

diameter.

At Pommereuil lightning struck a chimney, followed

the ridge of zinc to the pomt of the roof; thence de-

scending, it splintered the w^oodwork, scattering it, and
in some places charring the wood. It also ran down the

masonry and went out the side wall two meters from the

ground, through a hole the size of one's little finger. On
the wall it left a track under a dress which hung there, turn-

ing it rtd, and tore a piece out as large as one's hand, tore

off the plastermg for about one square meter, dusted the

room and left a smoke smelling of ozone. Some clothes

on a chair which it threw over were carried into the kitchen

near the chimney, where all traces of the current were lost.

At Obernai an electric spark struck a house, broke up the

roof tiles, broke a pane of glass, tore up the colored paper

and the gilding of a picture frame. Then it bolted out of

an open window, slid down the balustrade of a stairway,

tearing that to pieces, and buried itself under the stable.

At Forest-lez-Bruxelles, in July, a thunderbolt entered a

creamery, tipped over the proprietor and his wife, broke a

pane in the door, moved a harnessed horse some meters,

which stood at the door, entered a neighboring house by
the upper route, after having danced along the gutters,

finally hitting a dog, which it killed. In another building

it completely carbonized several chickens.

A young farmer of Oczouer-sur-Loire, surprised by a

storm, took shelter under a tree, standing with his back

against the trunk. A bolt of lightning threw him down,
where he lay for some time, bleeding profusely. Help
came, and he was in a fair way of recovery when last heard

ijom. His watch stopped, but was not injured so but that it

went again when set going. But the crystal was pulverized

and the body under the watch had a round superficial burn,

and from this to the ground, along the young man's leg, a

burned mark like a ribbon showed where the current went

to earth.

In Pas-de-Calais a young farm-hand was out driving in a

wagon with four horses, when, while adjusting the harness

of one of the animals, a descending bolt struck and killed
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all four. The yoath was not materially injured, except a

baroing sensation in his legs, which lasted some hours.

London's Underground Roads.
[From the CJiU-ag^J Tim(S-Hcrald.'\

John Fowler, with a small syndicate as his backers, laid

down 43 years ago an under^ound Hne of railway from

Paddingt'on station of the Great Western railway to_ a

point near King's Cross of the Great Northern, thus join-

ing those two great streams of traffic. It was not, how-

ever, until 20 years later that the real basis of the present

s}-stem was laid down by the Metropolitan Railway com-

pany. This was what is now known as the "Inner Circle."

Some time afterward the Metropolitan District Railway

company was formed, and the scheme then became of a

more comprehensive character. Neither of these com-

panies has benefited their shareholders to any appreciable

degree. The Metropolitan company commenced paying

5 per cent, dividend, but this dwindled down to 2^ in

1SS9, and has remained about that figure since. The
Metropolitan District company never paid anything but a

fraction, and since 1S83 has paid no dividend whatever.

The nominal capital of the Metropolitan is $58,425, the

number of miles in work being 38. The gross receipts

average $3,000,460, and the net receipts $1,964,000. The
working expenses per mile amount to $1,500,000, while the

revenue per mile is $91,170. As for the District company,

its nominal capita! is only $36,570 and its length of way
19 miles. Its gross receipts average $1,985,000, and its

net receipts $1,036,000.

The discomforts and dangers of this means of locomotion

can never be estimated by anyone who has not made a

trip on the underground. At such central stations as

Gower street, where the traffic is great and the rails are

laid down more than 30 feet below the earth's surface, it is

impossible to breathe without ill effects. There is no

adequate outlet for the volumes of sulphurous smoke, which
pour from the tunnels as the trains pass through; and
accordingly the station is filled with no-xlous fumes. Even
in the hottest weather it is better to keep the windows of

the railway carriages closed, but when the carrisrge is

crowded, as at certain times of the day it always is, to ex-

cess, this is obviously impossible. Leading medical experts

have given it as their distinct opinion that the underground
railways have been directly the cause of a large number of

new diseases. Those who constantly use the ' under-

ground," for so the lines of both companies are familiarly

alluded to, develop ailments of the heart or lungs, while

the eyes also frequently become seriously affected. To
the stranger the effect of a journey on either the

Metropolitan or District railway is singularly painful;

it produces headache and nausea, and affects the chest and
lungs in a marked degree.

To a stranger, the difficulties of travel by the "under-
ground" are almost insuperable. The lines are laid down
in circles—thus there are an inner, a middle and an outer

circle. The inner circle embraces the city proper, and
runs from Aldgate round to Aldgate again. But it is on
the outer circle that the uninitiated traveler is most likely

to^o wrong. He may be within five or 10 minutes' walk
of the point he desires to arrive at, and not knowing this,

he goes to the Metropolitan or District railway and asks

if he can book for such and such a station. The clerk

always replies that he can, and the unlucky wight is put on
board a train which will carry him around the whole Metro-
politan area and take an hour in the doing of it.

Electric Franchises in Chicago.
At Monday's meeting of the City Council of Chicago

the Calumet Electric Railway company was given addi-

tional fr"anchises for about 16 miles of street railway in

the extreme southern end of the city. The route of the

proposed line commences at South Chicago avenue and

Eighty-third street, and takes in Lake avenue, Edwards

avenue, Seventy-third street, Stony Island avenue, Balti-

more avenue, Commercial avenue, Ninety-first street,

South Park avenue, Honore street, Seventy-third street.

Avenue N, Avenue L, and One Hundred and Eighth

street to the Indiana state line. It blankets practically

all the Calumet country. The line comes as far north

as Sixty-third street and South Park avenue, where it

connects with the South Side Alley elevated road. There

was a fight on almost every amendment that was offered,

and few of them were adopted. Alderman Hepburn got one

through providing that if after a period of five years

South Park avenue was changed to a boulevard the com-

pany should remove its tracks within 60 days.

The American Gas Engine Electric company was given

permission to lay and maintain heavy iron or steel three-

inch pipes as conduits for electric wires across Clark

street, between Randolph and Lake, and across Dearborn,

between Randolph and Lake, and after six months is to

pay to the city a sum equal to 3 per cent, of its gross

receipts. The franchise is for a period of 20 years.

Electric Drawbridge at Rock Island.

The United States government has an extensive arsenal at

Rock Island, in the Mississippi river, opposite Davenport,

Iowa. Under its supervision a new drawbridge is in process

of erection to replace the old bridge connecting Rock Island

and Davenport. This bridge will carry the highway and

the tracks of the Chicago, Rock Island and Pacific railroad.

The draw span will be 365 feet in length and will be turned

by electricity, a 50 horse power motor being used. In the

operator's house will be an air compressor driven by an elec-

tric motor, furnishing compressed air for operating the pneu-

matic end jacks and the rail joints at each end of the bridge.

Electric track signals at either end of the bridge will also be

operated from this house. Each operation required in

swinging the bridge—setting signals, opening the rail joints

releasing end locks and starting the motor—is controlled

from a common stand, the levers of which are interlocking,

so that no motion may be made in the wrong sequence.

Compressed air was only adopted after the engineers had

observed the success with which its use had been attended

on the Columbus street bridge at Cleveland, O. G. P.

Nichols & Bro. of Chicago have the contract for all the

machinery, electrical and mechanical, which is to be used on

the bridge.

Sawyer-Man Lamp Patent Invalid.

The Linited States Supreme Court on Monday decided

the important case of the Consolidated Electric Light com-

pany against the McKeesport Light company in favor of the

defendant. The court holds the Sawyer-Man patent invalid.

The decision was handeddown by Justice Brown.

Justice Bradley, in his opinion in the lower court, which

this decision affirms, said that Sawyer and Man followed

a wrong principle in their work upon the incandescent

light—that of small resistance in the conductor and a strong

current. The great discovery, he declared, was the adoption

of high resistance in the conductor, with a small illuminat-

ing surface and a corresponding diminution of the strength

of the current. The credit for this discovery he gave to

Edison.

Justice Brown read the decision of the court. The court

did not enter upon the merits of the claim that this patent

was prior to the Edison patent, but contented itself with

dealing with the amendments to the patents. Justice

Brown said in the course of his opinion that the claims

made by Sawyer and Man were too broad, covering, as they

did, all fibrous material, unless the same general quality with

respect to their character as conductors could be shown.

Instead of this being the case, it had been developed by the

experiments made by Mr. Edison on 6,000 articles that there

were comparatively few of these materials adapted to this

purpose, and it appeared that the Sawyer-Man people had

abandoned other materials and adopted the bamboo fiber,

which Edison's experiments had proved to be the best for

the purpose. If Sawyer and Man had only asked for a

patent on the carbonized paper the case would have been

different, but, as it was, their claim was not sufficiently

specific.

Electricity at the Paris Exhibition of
I900.

As might be expected, there is much interest manifested

in the part that electricity is to play in the Paris exhibition

of 1900, This exhibition is to cover a far larger area than

its predecessor, for which the 1,716 arc lamps and 12,847

incandescent lamps, which illuminated the grounds and

buildings in 1889, will not suffice. About 4,000 horse

power was then at the disposal of the management for

lighting. Gas is not to be excluded in igoo, but electricity

will be the chief source of light, and will probably claim

12,000 horse power. The lighting will not be left to an

international syndicate as on previous occasions. Regard-

ing the transmission of power it may be said that the Paris

exhibitions mark the ever-increasing demand for machinery

in motion. In 1855, 350 horse power proved sufficient,

while in 1S67, 635 horse power; in 187S, 2,500 horse

power; in 18S9, 5,500 horse power had to be furnished for

motor purposes; and at least S.ooo horse power will be re-

quired in igoo. A French journal says that Mr, Picard is

perhaps a little optimistic in his estimates, although the

exhibitions at Chicago, Antwerp and Lyons support his

views. The time has passed when manufacturers deem
mere electrical display profitable. It is, on the other hand,

manifest that in the case of temporary installations the

electrical current affords signal facilities for the transmis-

sion of power, and there will be no lack of powerful electric

motors if the number of exhibitors comes up to expecta-

tions.

ChicagoTrolley Extended Farther in

Downtown District.

The Clark street overhead trolley line in Chicago—the

road that penetrates the business district, as recently illus-

trated in the Western Electrician—is to be extended

three blocks farther north to Washington street. The
Common Council authorized the extension on Monday
night, but its action created no surprise, as the Chicago

City Railway company desired a Washington street ter-

minus from the first, and no doubt was expressed as to its

capacity to ultimately secure what it wanted, despite the op-

position of the mayor.

The poles, trolley wires and feeders are now in posi-

tion as far north as Adams street. The trolley wire is excep-

tionally heavy and of the type used on the Nantasket Beach
line.

Supreme Court to Pass on the Govern-
ment Suit in Berliner Litigation.

Among Monday's batch of United States Supreme Court
decisions was one that gives much comfort to the anti-Bell

telephone interests, for it indicates that the government
suit to annul the Berliner patent is not to be ended by the

adverse decision of the United States Circuit Court of Ap-
peals.

Chief Justice Fuller handed down the court's opinion on
the motion of the Bell Telephone company to dismiss the

suit of the United States against that company and Emile
Berliner, involving the invention of the speaking micro-

phone.

The case was appealed from the decision of the Circuit

Court of Appeals for the First Circuit, and the motion to

dismiss was based on the ground that the act creating the

Circuit Courts of Appeals, in providing that these courts

should have final jurisdiction in patent cases, had deprived

the Supreme Court of jurisdiction. The motion to dismiss

was denied. The opinion is long, concluding as follows:

"We cannot impute to Congress the intention of narrow-

ing the appellate jurisdiction of this court in a suit brought

by the United States as a sovereign in respect of alleged

miscarriage in the exercise of one of its functions as such,

deeply concerning the public interests and not falling within

the reason of the limitations of the act."

This, of course, leaves the whole case open, and the gov-

ernment may yet be successful in declaring the patent void.

If it is, a wonderful impetus wilt be given to competing

telephone companies.

Still Fighting the Bell Company in Ohio.

The Central Union telephones have been taken out of

all the offices in the court house at Toledo, Ohio, except

the auditor's and the sheriff's offices. If officials want
telephones in their offices, they will have to pay for them
out of their own pockets.

According to the county commissioners, the Central

Union company has been charging the county too much
for telephones. It was said that there were several hundred
subscribers to the Central Union telephones simply because

they were in use in ihe court house, and the company
could well afford to give the county a cheaper rate than it

had been giving. It was thought the company could afford

to donate the use of the telephones. Upon being asked if

they would order the company to take the telephones out at

that date, the county commissioners said they would
simply refuse to pay telephone bills, and if the company
wished to leave the telephones there, it could.

L. S. Richardson, on being asked if the company, for

which he is attorney, would leave the instruments in the court

house, said the company was not in business for its health.

"If the commissioners do not want our telephones in the

court house, we will go down there and cut the wires and
take them out. The company doesn't depend on the

court house entirely for its existence."

The feeling against the Bell company is very bitter in

Toledo owing to the wretched service given and the high

rates charged.

How to Estimate Trolley Car Speed.
[From the St. Louis Glolif-Democrai.]

There is in the public mind a confusion of ideas as to the
speed of electric street cars. Two inexpert observers guess-
ing at this speed will rarely come within miles of the correct
estimate. Yet it is possible for anybody, by a simple cal-

culation, to arrive at very nearly accurate information. An
electric car going at the rate of a mile an hour travels 88
feet in a minute. At two miles an hour it makes twice that
distance in a minute, or 176 feet. At three miles an hour
the distance traveled in a minute is three times SS, or 264
feet. This distance of 264 feet is about the length of an
average city block. If it takes a car a minute to go a block
the rate of speed is three miles an hour. If the car goes
two. blocks in a minute the rate is about six miles an hour.
Three blocks in a minute means nine miles an hour. Four
blocks in a minute indicates a speed of about 12 miles
an hour. At five blocks in a minute a car is going 15 miles
an hour. When six blocks are traversed in a minute the
speed is iS miles an hour, A rate of seven blocks in a
minute is a speed of 21 miles an hour. It must be under-
stood that average blocks are required to make good such
estimates.

There is a possibihty that the Electric Storage Battery
company of Philadelphia will erect a large factory at Ni-
agara Falls, to take advantage of the cheap power. Pres-
ident Gibbs is reported to be in favor of the project.



244 WESTERN ELECTRICIAN. November i6, 1895

CORRESPONDENCE.
New York Notes.

New York, November g.—The North End Street Rail-

way company was incorporated to-day, to construct a street

surface railroad 13 miles long in this city. The terminus

win be at the intersection of Manhattan avenue and One

Hundred and Sixteenth street, and at the intersection of

Kingsbridge road and the northerly city line, with branches

as follows. Extending from the intersection of Eleventh

avenue, or the Boulevard, and Broadway to the intersec-

tion of Broadway with Amsterdam, or Tenth avenue; from

the intersection of Riverdale avenue and Kingsbridge road

to the intersection of Riverdale avenue and the northerly

city line; from the intersection of One Hundred and Forty-

fifth street and the Boulevard to the intersection of One Hun-

dred and Fort)''-fifth street and the Harlem river, and from

the intersection of Manhattan avenue and St. Nicholas ave-

nue to the intersection of St. Nicholas avenue and One Hun-
dred and Twenty-sixth street. The capital is $5,000,000,

and the directors are Edward K. Lynch, William D.

Davids and Thomas E. Laughlin of Brooklyn; Daniel H.

Shea, Charles H. Sisson, Thomas J. Regan, Frank F.

Ogston and William G. Shailer of New York city.

The executive committee of the Brooklyn Bridge trus-

tees, comprising President Howell, Vice-President Page

and Trustees Henriques and Keeney, have adopted resolu-

tions that the chief engineer, C. C. Martin, advertise for

proposals for switching the cars by electricity, and that

bids for heati'ig cars by electricity be a'so advertised for.

The bids are to be submitted by or before noon on Mon-
day. The question of switching cars by electricity was

referred at the last meeting of the board to the executive

committee.' A report is expected from it at the time the

bids are opened.

The Herald tells of the successful electrical treatment

of an unusually rare case of supposed nervous hysteria

at Bellevue Hospital Medical college by Dr. Herman
W. Biggs, professor of nervous diseases at the college.

The patient was a healthy, intelligent woman, 35 years

old, who had suddenly become deaf and dumb, as it was

believed. There was an effort to speak, but no sound

could be uttered. At the same time the patient did not,

or professed not to, hear what was addressed to her. Rest

and quiet did not bring relief, nor did a calm reasoning,

by means of writing, with the woman produce any change

such as would be produced by mental treatment in ordinary

cases of hysteria. An examination revealed the fact that

no local disease interferred; the trachea was in a healthy

condition, but the patient had no control of the vocal

cords. No vibrations could be produced, and, conse-

quently, no sound was heard. It was clear that the vocal

cords were temporarily paralyzed. Professor Biggs told

the students that if there was no permanent injury to the

cords the local trouble would yield to and be disposed of by

the use of electricity. The electric batter)' was then called

into use, the cords were relaxed and the woman spoke

as formerly. Hearing and speech were both restored.

The various unions of the Steam Railroad Men's Pro-

tective Union in New Jersey have organized a State

League in Newark. These officers were elected : Presi-

dent, B. E. Chapin of Newark; vice-presidents, Thomas
H, Joiner, Charles H. Houston of Somervilie, Joseph S.

Galvin of Jersey City and P. J, Dyer of Paterson; sec-

retary, Charles Kendig of Hoboken; treasurer, E. C.

Robbins of Millville. Resolutions were adopted pledging

the support of the league to organized labor and affirming

support for only those representatives for the Legislature

who will indorse and support labor nieasures "not detri-

mental to the resources of capital." Railroad men in the

state are invited to examine the records of legislative can-

didates and vote accordingiv. The extension of the trol-

ley lines in competition with the steam railroads for freight

and express matter is announced as unjust and unfair, and

the league is pledged to oppose any and all candidates for

office who are in favor of "granting any further privileges

to the trolley companies than what they at present possess."

W. F. O.

Buffalo and Niagara Falls.

Buffalo, November 9.—That the Carborundum company
is perfectly satisfied with its course in locating at Niagara

Falls is confirmed by the fact that it already intends to move
part of its Pittsburg plant to that city. Another large brick

building is to be erected by the company for this purpose, and
ground has been broken for it just east of the present works.

The new building will be 100 by 50 feet, will accommodate
the wheel manufacture and small specialties, and will also

contain two large kilns for vitrifying purposes, each 22 feet

in diameter. The wheels after being pressed are placed in

these kilns for a number of days to be vitrified.

The certificate of incorporation of the Buffalo Traction

company has been filed in the county clerk's office. This

means that Buffalo is to have another street railway. The
road is to be 66^J4 miles long. It is to belt the city from the

city line at South Park and from the city ship canal in the

Hamburg turnpike to the city line in O'Neill street, across

the city to the Pine Hill road in the town of Cheektowaga.

It -will run on many other streets in the city. The capital

of the company is $3,000,000 divided into 30,000 shares, all

common stock. The directors are Edwin G. S. Miller of

Buffalo, Joseph B. Mayer of Buffalo, Tom L. Johnson of

Cleveland, Richard Ladenburgof New York, John K. Page

of New York, Louis Kahn of New York, Leonard B.

Crocker of Buffalo, Washington Bullard of Buffalo and Her-

bert P. Bissell of Buffalo. The new road will be one of the

finest in the country. It will be operated by electricity, of

course. It will be built under the direction of Mr. Johnson.

The road will be equipped with heavy rails placed on steel

girder ties imbedded in concrete. This will secure the best

possible style of road bed. The cars will be of the latest and

best pattern. Henry W. Box, attorney for the Buffalo Rail-

way company, said he had not heard of the new company and

was not prepared to make comments except in a general way.

'*In general economics," said he, "competition is a good

thing, but it hardly applies in this case. With respect to street

railway companies the ends of the public are best served with

one road, especially where one company has the start by a

number of years. The reason of this rests entirely on the

transfer system. We are now carrying 12,000,000 transfers

annually. This reduces the cost of fares to about 3^^^ cents

per passenger. If there are two lines extra fares would have

to be paid. Lines would be mixed up, and all this would

militate against the welfare of the general public. Much of

the territory included in the proposed franchise is already

covered by grants to us. The reason we have not built cer-

tain lines that perhaps are needed is on account of the ex-

treme opposition. In the matter of a crosstown line such

as is proposed, it is absolutely impossible to build such a line,

say on Ferry or Utica streets, on account of the violent oppo-

sition. Now this new company can't offer any such transpor-

tation facilities as we can with our 125 miles. They can't

begin to cover ihe routes we do with our transfer system. I

think when the merits of the matter are submitted to the lo-

cal authorities the taxpayers will see it too."

It is said that the Acetylene Gas company of Philadel-

phia has concluded arrangements for starting active opera-

tions at Niagara Fall's. A contract has been closed with

the Niagara Falls Power co.napany for 5,000 horsepower,

which will be used to operate the plant the company will

put up. The plans for the necessary buildings have all

been prepared, and the contr act for their construction has

been let. The large generators which will be used have

been ordered from the General Electric company, and the

officers of the Acetylene Gas company count confidently

upon the beginning the manufacture of the carbide not

later than January ist. The present Acetylene company

has closed contracts for the manufacture and sale of the gas

in the states of New Jersey, i\Iassachusetts, Connecticut,

Rhode Island, Ohio, Minnesota, Missouri, Kansas and Il-

linois, and also in Mexico. The purchasers of the franchises

in these stales are said to be men familiar with the gas

business and capitalists who have had investments in that

line.

The large 500 horse power rotary transformer for the

Buffalo &: Niagara Falls electric road has arrived and is be-

ing placed in position in the power house ot the Niagara

Falls Power company. Power will be furnished to both the

Buffalo & Niagara Falls and the local street railroads.

F. C. P.

Northwestern Notations.

Minneapolis, November 9.—The council committee on

underground wires in Minneapolis turned down a petition

to direct the Twin City Rapid Transit company to protect

all overhead trolley wires with a certain recently patented

appliance, which is to shut off the current and ground it

between each trolley pole when there is a break in the

wire. General Manager Hield told the committee that

the invention was still in the experimental stage and was

useless so far as this city is concerned, and remarked that

the petition was presented for the purpose of furthering a

private enterprise rather than for public good. He also

hinted that a certain alderman held a controlling interest in

the patent.

H. A. Kinney of Yankton, S. D., has made that city a

proposition to furnish electric light for three years, all night,

at the same price which is now being paid for half the night

service, $170. At the end of the three years the plant be-

comes the property of the city without further considera-

tion.

The Butte Consolidated Railway company applied to the

Butte, Mont., city council for a franchise on certain streets

where'it desired to build lines, but the mayor took advan-

tage of the request to require it to build a line \vhere

it didn't want to, on the penalty of no franchise on any
more streets.

H. C. Adams and W. T. Fish have secured a franchise to

build an electric line from the end of the street car line

in Madison, Wis., to Wingra Park and University Heights.

The estimated cost of the line is $15,000 -lo $20,000.

The Brush Electric company secured the contract to fur-

nish La Crosse, Wis., with 200 or more arc street lights at

$85 each per annum for five years.

Alex. Sheridan and Wm. Elford, linemen at La Crosse,

Wis., got to quarreling while at work on a pole. They
descended to settle their dilTerences, and both were slightly

injured in the scuffie. Elford then secured a revolver and
aimed at Sheridan's head, but the cartridge did not explode.

Sheridan struck him with an iron tool, cutting quite a gash.

Elford fired again, the ball passing through Sheridan's knee

joint, crippling him for life.

It is reported that the Postal Telegraph company will

build into Ashland, Wis., along the line of the new Minne-

apolis, St. Paul & Ashland railroad.

Some time since Elihu Colman of the Fond du Lac, Wis.,

Light, Power & Railway company discharged from his em-

ployment W. G. De Celle. The latter recently brought suit

against Colman to recover possession of the plant, and in

his complaint acknowledges a conspiracy on the part of

himself to defraud the creditors of the Fond du Lac Light,

Power & Railway company, and says that Elihu Colman,

actmg as his attorney, was a party to the swindle. Prior

to the commencement of the suit the dynamos and other

property of the company were seizsd on execution by the

General Electric company of Chicago.

The Supreme Court of Iowa has held the Western
Union Telegraph company liable for damages in the case of

a stock shipper who telegraphed to a point in Dakota re-

questing the proprietor of a feed stable to have accommo-
dation for a car of horses which would arrive during the

night. The shipper reached his destination during a storm,

but found no arrangements had been made for his accom-
modation, and he was obliged to turn the horses into an
open lot, where they remained during the night, one of

them dying from the effects of the exposure. The telegram

sent the night before was delivered at 11 o'clock the fol-

lowing day.

Next spring it is announced that the Selby avenue cable

line in St. Paul will be changed to electric power. The hill,

which has heretofore been considered too steep for an elec-

tric car to surmount, will be overcome by a counter bal-

ance, which will support the weight of the car as it ascends

or descends the grade. .It is understood also that the line

will be extended to connect with Minneapolis in a short time.

The school district at Sleepy Eye, Minn., has demanded of

the village $4,000 damages on account of the loss of the

school house by fire, originating by the explosion of the

boiler of the electric light plant, which was located in the

basement of the school-house. There will probably be a

suit.

The case of the Adams Electric Railway company
against the LindeU Railway Company, both of St. Louis,

is before the United States Circuit of Appeals in St. Paul

.

It involves every electric car in the United States, being an

action for infringement of patent on a contrivance for

mounting an electric motor and all of its parts and inter-

mediate motion for gtransmitting mechanism, upon a single

axle, to be driven by such a motor, so that the axle may
dominate all the movements of the mechanism, and leave it

undisturbed by the movements of any other part of the ve-

hicle, with a view to preserving the operative relationship

of the several parts of the mechanism. The court took the

case under advisement.

The villageof Blue Earth City, Minn., has purchased the

electric light plant, taking effect November ist, and has

ordered new machinery and will make many improvements.

The Menasha, Wis., council has closed a contractmth
the Neenah and Menasha Gas & Electric Light company
to furnish about 60 lights at $78 each per annum. This

settles a matter that has been hanging fire for about two
years.

The F. H. KratkaLand, Water Power & Improvement
company of Thief River Falls, Minn., will be incorporated

to build a dam across Red Lake river to furnish power for

an electric plant and other enterprises.

The Electric Light 6L' Power company of Berlin, Wis.,

offers to sell its plant to the city for $20,000, to be paid in

ten annual installments, without interest.

After litigation for nearly a year, Grafton, N. D., has

bought the electric light plant, and will complete its equip-

ment, putting in arc street lights, etc. The plant has arc

light machinery. The price paid is $6,000. Propositions

to sell from the company have ranged from $16,000 to the

price paid.

The city of Tacoma, Wash., has filed a claim to 400
cubic feet of water in the PuyaUup river. The location
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IS 26 mQes irom ihe city, and it is claimed that the water

can be bronght 10 the city with a head of 360 feet, and

that 5,000 to SjOOO horse power can be developed. The

electric light plant and the pumping station will be oper-

ated by the power if the scheme is successfal.

The council of Mankato, Minn., has ordered the elec-

tric light company to shut off the lights, which has been

done and the city is dark. The ciiy had plans prepared

for a municipal plant, and voted bonds for $10,000. On
opening the bids they were found to be $4,000 above the

bonds. While the council was pondering on what to do

in the matter, the firm that purchased the bonds rejected

them as being illegal.

The Sac City Electric company of Sac City, Iowa, has

incorporated with $15,000 capital stock.

There is talk of an electric railway between Mankalo,

Minn., and St. Peler, Minn.

The boiler of the city electric light plant at Chariton,

Iowa, gave way some weeks ago, compelling the plant to

shut down. The leak was repaired but soon began to

leak again, again compelling a shut-down. The city is

financially unable to put in new boilers and the old ones

cannot be repaired, so it is suggested to lease the plant

to a private firm.

The street car system of Moline, 111., was "manned" by

woman conductors one day recently, the proceeds going

to a hospital association. M.

PERSONAL,
Henry Abbott of New York, president of the Calcula-

graph company, was in Chicago several days last week.

O. P. Sells of New Orleans, one of the leading electrical

engineers of the Crescent City, is stopping in Chicago for a
few days.

George G. Carter, who has many warm friends in Chi-
cago, has attained considerable prominence in Mexico,where
he has been engaged during the last two years in developing
coffee lands. A recent number of the Mexican Herald
contains a flattering notice of the enterprise with which Mr.
Carter is connected, the Metaltoyuca Colonization com-
pany. This concern has already secured 100 American fam-
ilies among the purchasers of its lands, and quite a pros-

perous settlement has been established. Mr. Carter is pres-

ident of the company, and, no doubt, the life of the enter-
prise.

Julius Runge has succeeded Colonel William H. Sinclair

as president of the Galveston, Tex., City Railway company.
The latter gentleman has disposed of his interest in the

road and retired from the management. A local paper,
speaking of Colonel Sinclair's connection with the city's

street railway business, said: "He has been president of the

Galveston City railway company continuously for 16 years
and knows every rail and tie in the 40 miles which have been
laid under his supervision. He has been up early and late

looking after the road. Whenever a new line has been
started, whenever an accident to the equipment has oc-

curred, the colonel has always been found riding on the

front platform. He has given a greater amount of personal
time and attention to the line than is usually to be found in

managers. He liked his labor."

ELECTRIC LIGHTING.
The Electric Light &: Power company of Canton, O.,

has increased its capital stock from $50,000 to $150,000,
and will hereafter be known as the Canton Electric, Heat
& Power company. The company proposes to take up the

heating business, and the capital stock was increased with
that object in view. When the company has perfected all

its arrangements the heating department will comprise
both steam and electricity.

The Beatrice, Neb., Rapid Transit & Power company
and the Beatrice Light & Power company have been con-
solidated by the formation of a new company to be known
as the Beatrice Electric company, with a paid up non-as-

sessable capital stock of $1,000,000, the incorporators be-

ing John A. Horbach, Paul W. Horbach and Victor G.
Lantry of Omaha, and John E. Smith and A. S. Maxwell
of Beatrice. The officers elected are; President, John A.
Horbach; vice-president, John E. Smith; secretary, A. S.

Maxwell; treasurer, Paul W. Horbach. Extensions will

be made.

Regarding the attempt to illuminate the dials of St. Paul's
Cathedral clock, London, Messrs. Kendal & Dent write to

the City Press suggesting several devices for accomplishing
this. One of the courses they suggest is che removal of the
central glazing, reverting to the original dials, and placing
a ring of electric lamps around each dial, one lamp at, say,
each of the hour numerals. They suggest, as an alter-

native, the illumination of the hands, or the tips of them.
"This would be quite practicable by means ©f incandescent
electric lamps, although some of the details might be a lit-

tle troublesome to work out."

ELECTRIC RAILWAYS.
The Seattle Consolidated Street Railway company will

build a new power house. It will be on the site of the old
power house that was burned a few months ago, at Eifth and
Pine streets, and will be of brick and practically fireproof.

The main building will be 60 feet wide by 256 long, and
adjoining this will be a shop 30 by 150 feet. The company
expects to expend about $100,000 in the construction of its

new power house, the purchase of new equipment and new
rails, which are already on the way.

Another step in the consolidation of all the street railway

systems of Kansas City and tributary territory was taken at
Independence, Mo., when Colonel C. F. Morse, president
of the Metropolitan Street Railway company, bought the
Kansas City & Independence electric line for $6oo,coo.
The proceeding, although little more than a formal one, was
of much interest. Eighteen months ago, when the Grand
avenue and Ninth street cable systems were consolidated,
the new company a day or two later absorbed the Kansas
City i-^c Independence railway running past Washington
Park. The road was then operated by steam power, but
has since been converted into an electric road. It is a very
valuable suburban line, and a feeder for the Ninth, Twelfth
and Fifteenth street cable roads, all of which are now under
one management.

MISCELLANEOUS.
A record was established at Deptford by the i,ooo unit

machine recently erected by Messrs. Ferranti, when it de-
livered current at 12,500 volts. This is, to our knowledge,
says the London Electrical Rcvicio, the highest electromo-
tive force ever developed by a machine. The machine was
put on the ordinary lighting circuit for six hours, the run-
ning being remarkably steady.

Attention is attracted to the heating plant which is be-
ing installed in the Carmelite Monastery at Niagara Falls,

Ont., inasmuch as electricity will be used for the purpose.
It is not intended that the entire institution shall be heated
by electricity, but as a fixed amount of electric power has
been arranged for by the institution the surplus will be
used for heating a portion of the building. Electricity

will be used entirely for cooking and for all power purposes,
and also for laundry work. The system has been designed
and will be installed under the supervision of W. S. Hada-
way, Jr., of the Central Electric Heating company of New
York. The cost of heating buildings by electricity has not
yet reached figures which will make it an everyday competitor
in the heating world, consequently the operation of the heat-

ing system in this monastery will be closely watched by all

who are interested in the electrical field.

Siahl u)id Eisen describes a method of annealing wire by
electricity devised by Lagrange & Hoho for the works of
H. A. & W. Dressier, at Creuzthal, in Westphalia,
The apparatus consists of an electrolyzing tank containing a
werk solution of salt in water, with a surface covering of pe-

troleum. A plate of lead near the bottom of the tank,
connected with the positive pole, forms the cathode, while
the wire is guided through the tank parallel to the cathode
by two insulated rollers immersed at about half the depth of
the fluid. As it passes downward it receives the current
from the negative pole by a roller contact similar to that of
an overhead electric railway, and sets up decomposition in

water, with an accumulation of hydrogen around it. This
causes it to become red hot from the increased resistance to

the current; it is softened without becoming oxidized, as on
passing the second roller It is cooled by the upper part of
the bai h and protecting cover of petroleum on the top. The
tension of current is about 200 volts, and the operations of
pickhng and mashing are not necessary,

TRADE NEWS.
Manager C. D. Crandall of the Western Electric com-

pany is making an extensive tour through the far West.

The Solar Electric company of New York has recently

been reorganized and arrangements made to increase its

capacity to a large extent in the near future. This concern

has been doing a large business in arc lamps, switches and
switchboards. A very handsome switchboard has recently

been completed for the Vanderbilt mansion at Beltmore,
N. C. The company also shipped a switchboard of special

design for the public printing office of Washington, D. C.
The high standard of the products turned out by the Solar
Electric company is well known, and its business will

doubtless continue to increase.

A movement is on foot to reorganize the defunct Detroit
Electrical Works and put the plant upon a firm footing.

The scheme is in the hands of James I. Ayer of New York,
Cameron Currie and Thomas Jerome of Detroit. Mr. Ayer
is consulting with the New York creditors. It is proposed,
if possible, to buy the works at the price which they would
bring at a forced sale, which would be, it is estimated, about
$50,000. The idea which has been advanced is to raise

$50,000 to buy the works, and then to raise about $100,000
to be used as operating capital. The works are said to be
worth about $200,000. The concern has been running in a

small way during the last two years, but if the reorganiza-

tion can be effected it is expected that employment wiU be
given to about 275 men.

The electrical trade will be interested to know that the

Electric Appliance company of Chicago has just issued the

first number of a monthly trade house organ intended for

gratuitous distribution. It is entitled The Electrical-

Trade and states that it proposes to furnish each month a
revised list of the company's electrical supplies, its lines of
bargain-counter articles and display announcements of the

goods it sells or is agent for, served up with bits of electri-

cal history, extracts reprinted from the leading electrical

journals and other matter, thus combining in a single com-
pilation the numerous trade circulars the concern has been
in the habit of issuing. It is a neat production, as might be

expected when arranged under the direct supervision of

Secretary Thomas I. Stacey, whose original and catchy ad-

vertisements are known everywhere.

A fire occurred at the Glassboro, N. J., manufacturmg
plant of the Whitney Glass Works on the morning of Oc-
tober 26th, damaging one of the four furnaces located there

and destroying a portion of the stock of raw material and
manufactured goods, and a portion of the moulds and ap-

pliances. On the same day, and before the ruins were cold,

the company had started rebuilding, and on October 29th
began making glass in the damaged factory. Reconstruc-
tion of the destroyed property is being pushed as rapidly as

possible, and beyond the few days interruption already
caused, customers can depend upon prompt service and at-
tention to their wants. This is the first fire of any import-
ance the Whitney factories or warehouses have sustained in
the 120 years of operation, and it caused but three days in-
terruption in manufacturing, and that in only one factory.

The Peerless Rubber Manufacturing company of New
York has opened offices at 970 Old Colony building, Chi-
cago, in charge of the general sales agent, H. W. d'Evers.
The company will carry in its warehouse in Chicago a full

line of airbrake, steam and water hose, rainbow packing,
gaskets, and all mechanical rubber goods used by railroads,
large manufacturing concerns and electric light and power
stations. The company has just increased its capital stock
from $75,oco to $300,000, all of which has been taken by
the former stockholders. Under the management of Presi-
dent C. H. Dale the business of this company has grown
from $40,000 in 1SS9 fo over $750,000 the present year. A
small plant for the manufacture of electrical supplies is also
now being established in a western city. In addition to this

the home plant of the company at New Durham, New Jer-
sey, is being enlarged to keep up with the growing business.
There are 235 men employed, and the buildings consist of
a mill two stories high and 325 leet by 60 for making hose,
a moulding room 125 by 40 feet, two stories high. Another
mill and grinding house is 125 by 40 feet; this is known as

No. I. Then there is No. 2 mill, S5 by 30 feet, a callen-

der and packing building, no by 40 feet, a spreading and
coating mill two stories high and 125 by 60 feet, also a
number of necessary small outbuildings and storehouses of
various kinds. Although crude rubber is rapidly advancing
in price, the Peerless company is guaranteeing prices to

regular customers. The company has a good and efficient

plant and can turn out promptly any desired amount ot rub-
ber goods.

BUSINESS.
The Electric Storage Battery company has closed,

through Zimdars & Hunt, a contract for a storage battery of
chloride accumulators for the yacht Intrepid, auxiliary of the
New York Yacht club.

The Electric Appliance company, Chicago, is receiving

some flattering testimonials on the Packard Mogul lamp,
which is certainly growing in favor rapidly for lighting large
interiors. A record of several thousand hours' life on these

lamps is becoming quite an ordinary occurrence.

H. L. Merritt, who for the last eight years has been
identified with some of the principal lamp factories in the
United States, has become proprietor of the Boston Incan-
descent Lamp company. He will continue to furnish the

well-known '^Boston" lamp at the old stand, 70 Pearl
street, Boston.

W. D. Forbes &:Co., engineers and manufacturers, of
1300 Hudson street, Hoboken, N. J., send out a taste-

fully printed catalogue of their steam engines, milling ma-
chines, nydraulic hand pumps and fine machine work. They
do designing and draughting for inventors and others and
guarantee first-class workmanship.

A. Grothwell, 314 Montgomery street, San Francisco,
Cal., is supplying the Ferre electric paint, for which many
strong claims are made. It is used extensively by the elec-

trical fraternity in the West, and is said to be water-proof,

odorless, preservative and acid proof. Mr, Grothwell has
thus far met with gratifying success in the sale of this insu-

lating material. He will cheerfully furnish further infor-

mation upon request.

The business of the Sprague Electric Elevator company
of New York is rapidly growing. This has been brought
about by the practical success of its installations in the

larger cities of the coimtry. Among the recent contracts

which have been awarded to this concern are the following;

Manhattan Hotel, New York, eight elevators; Canada
Life Insurance company's building, Montreal, two elevators;

Mabley building, Detroit, Mich., 10 elevators; Commercial
Cable building, New York, six elevators; the Young Men's
Christian association buildmg. New York, three elevators.

Certain improvements on the Webster vacuum system of

steam heating are described in a small pamphlet just issued

by Warren Webster iS; Co of Camden, N. J, These improve-
ments are designed primarily to produce a more perfect cir-

culation of steam in the heaters employed of any type; to

render the apparatus self-controlling; to cheapen the cost of

construction by enabling smaller mains and returns to be used

and to prevent waste of steam or water. Warren Webster &:

Co. are specialists in examining steam plants, and have
made installations in 53 buildings in the United States since

January 24th last.

Williard P. Jones visited Chicago last week in the inter-

est of the Law Battery com])any of New York. Mr. Jones
is making an extensive trip through the United States, having

left New York some weeks ago and reached Chicago Mon-
day oflast week. Mr. Jones will continue farther West, re-

turning through the southern states. He reports business

as being excellent, and announces that the Law cell is find-

ing new friends every day. It may be said to the credit of

Mr. Jones that he is an experienced battery man and his

energetic efforts in continually pushing the Law battery are

bringing in good results to his company.

The Stewart Electric Repair company, located at the

southeast corner of Fifth and Sycamore streets, Cincin-

nati, Ohio, having the shops formerly occupied by the

Electric Supply & Contracting company, whose machinery,

tools, patterns, etc., have been purchased, is prepared to

meet emergency calls, carrying in stock extra armatures of

standard make, which will be loaned to those needing such

assistance. The company will undertake the repairs of

any and all electric machinery and is willing to make
yearly contracts with those owning central stations, or

others, to keep their apparatus in perfect condition for a
stipulated price.
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At a recent exhibition in Philadelphia of the Hatch stor-

age batter}' the cells were continuously operated for four

hours, lighting a group of fifty i6 and 32 candle power
lamps and driving a motor. George E. Hatch of Quincy,

Mass., is the inventor of this cell. Instead of the lead

grid, which constitutes one-half the weight of a storage

battery, Mr. Hatch uses light porous earthenware plates

and places the active material upon them instead of in

them, and by closing them together and binding them in

place with light wooden boards and flexible rubber bands,

he secures strength, lightness and elasticity to allow for

expansion and contraction. The material used is the same
as that employed in all storage batteries, peroxide of lead

and a 20 per cent, solution of sulphuric acid. The current

is conveyed by means of thin lead sheets inserted between

the plates filled with the active material. The cheaper,

lighter and more lasting the battery, the better it is. The
Hatch battery is said to possess these advantages. The
construction makes a solid integral in all its parts, and en-

tirely unaffected by the jolting or concussions of railway

carriage service.

A change of considerable interest to the shoe manufac-
turing trade is being made by the General Electric com-
pany for a factory in Ohio, which is engaged in equipping
its works throughout with electricity for the operation of its

machinery. For this purpose a 75 horse power multipolar

moderate speed generator driven by a belt from a steam
engine has been installed and a further provision made for

a generator of about 100 horse power for direct connec-
tion to an automatic engine. The current from the genera-

ators is supplied to the following motors: Two of three horse
power capacity, slow speed type, geared direct to the shaft

of the fitting room; one of 15 horse power belted directly

to the line shaft in the bottoming department" one of 20
horse power coupled directly to the dust collector. A fur-

ther installation of motors will be made a little later on in

the fitting room and also in the bottoming department.
Still another motor will run an additional dust collector,

and two belted motors will run elevators. The first motors
were started a few days ago and the operation of the machin-
ery so far seems perfect. This is the first step toward the

adoption of electricity in shoe manufactories in that section,

and it is anticipated that the economy and convenience
shown in this plant will lead toits more extensive use in the

operation of many old and certainly all new shoe factories.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.
549,094. Brake for Electric or Other Cars. Edward S.

Amrock, Boston, Mass. Application tiled March 16,

1S92.

In a car operated by an electric motor there is a hydrostatic

bellows having heads of different areas, the large head being

connected to thie brake beam and the small head to a rod hav-

ing a furcated end in which a rack bar is free to slide, the bar

being connected to the operating lever and the rack in gear
with a pinion on a shaft carrying a sprocket wheel for operat-

ing the chain of theelcLtric switch.

549,132. Electric Arc Lamp. Francis Jehl, Vienna, Aus-
tria-Hungary. Application filed May 12, 1894.

A quiescent or stagnant gaseous envelope surrounds and ex-

tends along the carbon to the point or face from which the arc

emanates.

549,136. Street Car Lighting. Frank E. Kinsman, Plain-

field, N. J. Application filed February 27, 1895.

In connection with the branch from the main line, exterior to

the car, containing the lamps in series, there are a branch in

parallel containing a storage battery and a resistance, supple-

mental lamps in an open circuit from the battery, and means
operable by a failure of current in the main line branch to close

the circuit of the supplemental lamps-

549,152. Electric Heater for Curling Irons. George D.
Pogue, Jerseyville, 111. Application filed March 29,

1895.

The device comprises a heating coil, a hollow metallic core

on which the coil is wound, one end ofthe latter being electrically

connected with the core, so that the latter will form one of the

terminals, a support for the article to be heated, so secured in

position with relation to the coil, and so connected with the op-
posite line wire as to form the opposite terminal, so that the im-
plement to be heated will, by resting upon the support and [he

interior of the core of the coil, close the circuit.

NO. 549,416.

549,153, Controlling Electric Motors. William B. Potter,

Schenectady, N. Y. Application filed August 18,

1895.

The three-wire system is employed, permitting the connec-
tion of two motors between an outside main and the neutral,

and then connecting them between the two outside mains, pre-

serving the connection to the neutral between the two motors.

549,162. Electric Switch. Joseph B. Smith and Albert L.

Clough, Manchester, N. H. Application filed April

26, 1S95.

Springs are employed tending to hold the switch in an open
position, an electro-magnetic mechanism consisting of two elec-

tro-magnets having their windings respectively in scries with
the armature and field of an electric moto"-, the electro-magnets
acting in mcchanii al opposition upon a pivoted armature, and
one or both of them having a movable pole-piece capable of ad-
justment in such a manner as to vary the distance between the

cores of the magnets and their armature, the armature being
adapted for engagement with the long arm of a pivoted angular
lever, the lever carrying on its short arm a catch capable of en-

gagement with a detentfastened to the switch, and when so en-

gaged acting to hold the swi'ch closed. dj
549,179. Printing Telegraph System. Jonathan E. Wood-

bridge, Duluth, Minn. Application filed January 29,

1895.

A shaft and means for rotating it are provided, together with
a series oi interlocking and independently movable stops, hav-
ing each three functional positions, and electro- magnetic
mechanism, whereby the stops are independently controlled.

549,186. Electrolytic Apparatus. Thomas Craney, Bay
City, Mich. Application filed March 16, 1S93.

An inner metallic vessel is suspended free from the sides and
bottom of the outer vessel, and has a perforated base constitut-

ing a cathode. 'I here are also an insulated lining section for

the side walls of the inner vessel, a diaphragm on the perfor-

ated bottom, and an anode resting on and forming a covering
for the diaphragm.

549,189. System of Electrical Distribution. William M.
Fairfax, Brooklyn, N. V. Application filed February

7, 1893.

The method consists in supplying current to a number of
groups of devices in succession, and maintaining the potential

constant in each group by generating a counter-electromotive
force in derivation to each group, and varying the counter-elec-

tromotive force by the varying current in the respective group,

549,195. Electric Meter. Ralph O. Hood, Danvers,
Mass. Application filed March 9, 1895.

The motor has fixed coils i" series with the main circuit, and
movable armature coils in a shunt circuit. Means are provided
for stopping the movement of the armature at regular intervals
of time, and a mechanism for recording the movement of the
armature.

549,201. Incandescent Lamp Reflector. Charles J. Klein,
New York, N. Y. Application filed April iS, 1S95.

A shade or reflector is described, having near one end an en-
gaging means for the neck of (he lamp, and near the other end
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a perforated spring for receiving the end point of the lamp, the
spring being curved inwardly toward the center of the reflector,

and the edge of the reflector extending beyond the spring,
whereby the entire illuminating power of the lamp is made
available for concentration upon a particular spot by the re-

flector.

549,209. Electro-magnetic Switch. Charles L. Penny,
Newark, Del. Application filed March 12, 1S95.

NO, 549.195-

The electro-magnet has two independent coils, one coil hav-
ing more magnetic force than the other, and an armature for the
magnet, in combination with a main circuit which includes the
coil of the electro-magnet having the lesser magnetic force, the

main circuit being opened and closed by the movement of the
armature, and a governing circuit which includes the coil of the

electro-magnet having the greater magnetic force.

549,234. Armature for Dynamo-electric Machines or Mo-
tors. Ward Decker, Owego, N. Y. Application

filed November 17, 1892.

Where a four-pole machine is desired, or one whose num-
ber of poles is divisible by four, the armature winding is com-
posed of two groups of coils, the coils in one group differing in

length from the coils in the other group, and connected elec-

trically in sets composed of a number of short coils, all elec-

trically connected together, and connected in series with an
equal number of long coils, all connected together,

549,237. Electric Switch. Gerald W. Hart, Hartford,
Conn. Application filed March 19, 1S95.

An operating handle spindle is supported by the base, with
3 cover loosely placed over the face of the switch. I here is an
elastic connection between the operating handle spindle and the

cover, the elastic connection thrusting the cover with a yielding
pressure toward the base and away from the handle,

549,240. Electrical Annunciator. Robert L. Hunter,
Minneapolis, Minn, Application filed December 11,

1S93.

NO. 549-209.

In an electrical indicator the combination is claimed of the

main line, a plurality ol normally open branch lines in multiple
therewith, circuit closers in the branch lines, means for auto-
matically breaking connection between the circuit and its

branches, a recording device, and a motor-driven shaft in

mechanical connection with the pointer of the indicator, and
actuating the recording device.

549,241. Electrical Annunciator. Robert L. Hunter,
Minneapolis, Minn. Application filed February 3,

1S94.

Indicators are operated conjointly and simultaneously by
anyone of several circuit closers, and the common recording
mechanism is operated by the breaking of the indicator circuit

when all of the indicators have made their indications.

549,254. Method of Making Insulator Rings. Charles F.

Peterson, Schenectady, N. Y. Application filed June
I, 1895.

The method of forming flanged insulator rings of built-up

pieces of mica consists in bending pieces of mica, assembling
them to form a predetermined shape, cementing ihem together

as the irregular structure is built up, subjecting the structure to

pressure and heat, and chilling the same.

549,268. Arc Cut-out. Caryl D. Haskins, Newton, Mass.

Application filed March 6, 1S95.

Terminals are combined with a spring-actuated toggle-lever,

the springs and lever arms of which form a part of the main
circuit.

549,304. Telephone. Samuel Alexander, Hartford, Conn.
Application filed September 24, 1895.

There are combined in this instrument the sounding case, the
sounder, the hollow sound conducting post, the transmitter
case pivotally attached to the post, and the curved tube rigidly
attached to the transmitter case and telescopically attached t^

the post,

549,346. Transmitting Time Signals. Charles E. Buell,

North Plainfield, N. J. Application filed May 27,
1S95.

A series of metallic circuits radiates from a central station
having an annunciator in each circuit, secondary clock mechan-
ism adapted to become automatically electrically connected to

and disconnected from the circuits at predetermined intervals,

and a time transmitting apparatus having connections to the
several circuits to temporarily exclude the annunciator in each
from magnetizing currents, and connections to a regulated cur-
rent of electricity for each circuit during the transmission of
the time signals.

549,383. Automatic Regulator for Converters of Energy.
WiUiam E. Moore, Augusta, Ga. Application filed

March 20, 1S95.

This is a speed regulating device, including a motor and an
adjustable power cut-oflf connected thereto, a speed indicator
operated by the motor, a source of electricity, electric circuits

controlled by the speed Indicator, and mechanism operated by
the electric circuits for moving the cut-off" in either direction to

a point proportional to the number of the circuits energized by
the speed indicator.

NO. 549>234.

549,409. Electric Arc Lamp. Charles F. Vogelius, Bloom-
field, N. J. Application filed January 17, 1S95.

There are a vertically sliding yoke and ring connected with
the bottom of the globe, the members of the yoke having the

right and left threaded screw connection with the ring con-
nected to the bottom ot the globe.

549,416. Insulating Rails. Francis W. Wilson, New
York, N. Y. Application filed June 22, 1895.

The cut shows the insulating base plate, having openings at
opposite sides, the clips extending over the base flange of the
rail, and also having an integral portion extending downward
into the Openings of the base plate, insulating side pieces inter-

posed between the clips and the upper surface of the rail base,
and fastening devices for the clip.s.

549,456. Carbon Contact Resistance Switch. Friedrick

G. H. Meyer, Charlottenburg, Germany. Application

filed April 4, 1S94.

The claim is for the combination with a vertical rocking lever

carrying two horizontal arms, of a slide adapted to be engaged
by the horizontal arms, movable refractory contacts carried

upon the slide, and stationary refractory contacts adapted to

be successively engaged by the movable contacts.

549,464. Electrical Dental Engine. Frank C. Priestly,

Denver, Colo. Application filed February 12, 1895.

Included in the arrangment is the motor, the plugger com-
prising a reciprocating bar, a spring for imparting motion to the
bar in one direction, a solenoid for imparting motion to the bar
in the opposite direction and lying in the motor circuit, and
means for alternately making and breaking the solenoid circuit

at the motor as the armature rotates.

549,470. Electrical Resistance. Henry E. Werline, Lan-
caster, Pa. Application filed December 23, 1895.

Lapping filaments are connected to form a continuous con-
ductor, the electrical resistance of a portion of the conductor
varying In a direction opposite to that of another portion
thereof under changes of temperature. Non-conducting walls
are interposed between the lapping filaments.

549,477. Local Transmitter Circuit for Telephones. Will-

iam W. Dean, St. Louis, Mo. Application filed March
29, 1S95.

A local transmitter circuit is designed, comprising two
parallel branches, two induction coils having their primaries in-

cluded one in each of the branches of the transmitter circuit and
their secondaries in the telephone line, a microphone included
in each of the branches of the transmitter circuit, and means
for simultaneously increasing the resistance through one of the
microphones as the resistance through the other microphone is

decreased, and a source of current connected with the tele-

phone line adapted to direct current through the branches in

parallel.
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West Side Park Lighting System.
"Work is about to be begun on what will be one cf the

largest arc lighting plants in Chicago. This is the sys-

tem planned for the West Side Board of Park Commis-

sioners by For<5e Bain which will illuminate Humboldt,

Garfield and Douglas parks and the connecting boulevards.

The plant will have a capacity of 700 all-night arc lamps

of 2,000 candle power and will cost, exclusive of land,

about $200,000. It is of interest to the electrical man
from its size and from the arrangement of the dynamos in

the power plant in an entresol or half-stor}' in the engine

3. The stack will be of steel, lined with fire brick, and 150

feet high. It is proposed to burn coal screenings as fuel,

and undoubtedly an automatic coal-carrying and ash-de-

livering device will be installed. It is expected that the

plant will be in operation by the ist of next July.

The best description of the plant is that made in the

carefully prepared report of Mr. Bain to the commissioners,

which, slightly abridged, is as follows:

In submitting this estimate I have had in view as the most
essential factor the feature of economical maintenance and
operation. It is a fact, as it will naturally appear to your
mind, that a plant which can be operated with the greatest

economy will cost something more to purchase than a more
inferior plant which would require a larger constant sum to

operate. In considering the two propositions the point ot

economy is to be found where the saving in operation more
than compensates for the interest on the additional cost of

the plant, and these matters I have taken well into consider-

ation. I beg to call your attention herewith to my determi-

nations.

The number of lights necessary to illuminate the boule-

vards and parks in a satisfactory manner, I estimate to be

625, in addition to the 65 that are now used in Garfield

Park.

boilers are somewhat more expensive as to first cost, but
they are more durable at that pressure and somewhat more
economical and are much easier repaired. In order to realize

the highest economy it is desirable to carry not less than 125
pounds of sleam, and this is somewhat beyond the practical

capacity of the ordinary tubular boiler. I find that the water-
tube boiler people are quite willing to guarantee an evapora-
tion of 10 pounds of water to one pound of coal, whereas the

tubular boiler seldom exceeds an evaporation of 7'i to

eight pounds of water to one pound of coal, and the tubu-

lar boiler is not practical at the pressure it is desired to carry.

Fuel.—I have taken the matter of fuel into careful con-

sideration and I believe that it is desirable to arrange the

boilers so that oil may be used, and to so arrange them
that coal may be used, the arrangement being such that a
change of the character of fuel may be made without any
delay, and at such times and as often as may be desirable.

Furnaces or Stoker.—I recommend the use of an auto-

matic furnace or stoker, such as the Murphy, Rooney or the

like, in connection with our boilers, which stoker is adapted

to economically burn bituminous nut coal, which can be de-

livered in the hopper above the stoker for $1.75 per ton. I

have had personal experience with the Murphy stoker and
the results have been entirely satisfactory. By its use soft

coal may be employed as a fuel without producing much
smoke. By using this low priced grade of coal and being

WEST SIDE PARK LIGHTING SYSTEM.—EXTERIOR OF POWER HOUSE, GARFIELD PARK.

room, but principally from the fact that the conditions are

almost ideal for economical operation, as the entire load

will be constant every night through To hours of service.

It is estimated that the cost of operation per lamp hour will

be 1. 14 cents or $3.42 per month. These figures, how-

ever, are estimated on the basis of non-political operation

and do not include interest on the cost of the land and build-

ing, water or taxes, as the plant is on public property.

They are not to be compared with the corresponding ex-

pense in commercial plants, as the conditions are widely

different.

The power house, of which J. L. Silsbee is the architect,

is shown in perspective in Fig. I and in plan and section

in Figs. 2 and 3. It will be placed in the northwestern

tract of Garfield Park, near the park barns at Kinzie street.

Some of the circuits leading from it will be seven and

eight miles long. The building will be of brick, 150 feet

long and 60 feet wide, with walls 25 feet high and an iron

trussed roof covered with tiling. It will be divided into a

boiler room and an engine room, as shown in Fig. 2, with

a fireproof wall between. A longitudinal section, showing

the dynamo entresol in the engine room, is given in Fig.

[Mr. Bain here presented detailed specifications of the dis-

tribution of lamps.]
Adding 10 per cent, to the length of wire for the branches

going into the poles, there will be required 300,000 feet of

wire and an equal amount of conduit.

The lamps will be placed 200 feet apart on each side of

the boulevards, so that the lights on one side will be inter-

mediate between the lights on the other side of the grass

plot, by which arrangement there will be one lamp every

100 lineal feet of the boulevard, except in some cases where

this arrangement may be altered to meet the varying con-

ditions.

I herewith attach a drawing [Fig. 5] showing the location

of the lamps along a portion of the boulevards and the dis-

tribution of lights. The circles around the lamps show the

area of the most intense rays of light; it will be noticed that

these circles cross each other only over the driveways, giv-

ing the most light where it is required.

I have drawn an outline [Fig. 2] of the building required

for the power plant. [The architect's perspective view is

reproduced in Fig. i].

The floor space required for the building is 60 by 150 feet

"Within this building there can be placed boilers of 1,000

horse power, engines of 1,000 horse power and dynamos

sufficient for 1,500 lights. It is designed to occupy only

one-half the space for the present installment.

Steam Boilers.—\ suggest the use of water-tube boilers

adapted to carry a pressure of 125 pounds of steam. These

able to evaporate even eight pounds of water per one pound

of coal, we \vill produce our power much more cheaply than

where oil or hard coal is used. In this connection I will say

that the Murphy people offer to guarantee that they will evap-

orate as much water per pound of coal (i. e., 10 pounds)

costing $1.35 to $1.50 per ton, with their furnace, as an

equal amount of hard coal will evaporate. By the use of

the automatic stoker one fireman will be sufficient to take

care of a boiler having 1,000 horse power capacity.

1 would suggest that the storage bin be constructed con-

venient to the plant, so that the coal may be easily unloaded

from the car into the bin, and from there conveyed, by the

proper conveyors into the hopper above the fitrnace. ,

Engine.—'X\i<i engine which I have considered best

adapted to our use will be a first-class compound condensing

Corliss engine with the high and low-pressure cylinders -in-

dependently connected to the shaft, the connection of the

two cyUnders being each made to a separate crank, -which

should be placed at right angles to each other. By this

arrangement four impulses are given to the shaft at each

revolution instead of two impulses, as would be the case if

the cranks were placed opposite or in the same plane, giv-

ing steadier and more even power. This arrangement of

engines admits of the independent use of either cylinder, so

that in case of damage or accident to either cylinder, or any

of its operating parts, the damaged side may be disconnected

and the plant operated by a single cylinder. For instance,

if the low-pressure cylinder should be damaged and require
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repair it may be disconnected and the pressure of the boiler

may be raised 20 per cent, and by the use of the condenser

on the high-pressure cylinder the engine will be able to carry

the load. In the event that the high-pressure cylinder

should require repair it may be disconnected and the plant

operated by the use of the low-pressure cylinder, which

will be so arranged that the live steam from the boiler may
be used direct in this cylinder. Of course you will under-

stand that under disabled conditions the engine will not

operate as efficiently as it would under its most favorable

conditions, but it is also a fact that thepossibility of damage
to the engine is very remote. There are a number of firms

who are manufacturing engines of this character and who
will be quite willing to arrange their engine so that it may
be used in the manner I have described.

I have contemplated the use of two separate and distinct

engines of this character when the plant shall be entirely

completed, havmg in view the idea of using only one engine

in the immediate installation. I have designed the building

so it will be sufficiently large to contam two engines of this

type and size.

As the engines will be compound condensing they will re-

quire considerable water, and to this end I have contem-

plated the use of the water in the small lakes, and by using

a circulating pump the water may he forced through a sur-

face condenser and returned to the lakes without injuring

the water in any way or changing its condition, or materi-

ally altering the quantity in the lakes, and the heat will

not disturb the ordmary temperature of the lakes. The
surface condenser will not contaminate the water with oil,

as would be the case if the jet condensers were used. The
condensed water from the surface condenser, which is heated

to a high degree, may be passed through a mechanical

cleaner and returned to the boiler at a high temperature,

thus utilizmg the heat contained in the water to increase the

economy of the plant. Every 10 degrees used in this way
will operate to save one per cent, of the coal required. In

using the condensed steam, by returning it to the boilers,

we will require only about 10 per cent, constant supply of

water that we would otherwise; besides, by having distilled

water in the boilers, deterioration is greatly arrested and its

steaming qualities are not so greatly curtailed. I predict

that we will be able to produce our power for i '< pounds of

coal per horse power.

Jack-shafl, Clutcht's^ctc.—The engines are to be situ-

ated at opposite ends of the room and each engine to be

connected by means of a rope drive to a jack-shaft six

inches in diameter, and designed to be revolved at a speed

of approximately 250 revolutions per mmute. The jack-

shaft will be located on the same floor with the engmes and
will be about i^o feet long. The engine will be connected

to the jack-shaft through the rope drive on to a pulley made
fast to a short section of the shaft with the bearings on

either side. This short section of shaft will be connected

to the main jack-shaft by means of a three-part positive

drive clutch. The shaft will be provided with automatic

oiling and self-adjusting bearings. There will be a friction

clutch for each dynamo used. This friction clutch will be

so arranged that it may be started and stopped by means
of a pulley or brake wheel located near the dynamo.
Dyna})io A'c^^w.— ^The dynamo room I have designed to

be situated in an entresol immediately above the jack-

shaft and a portion of the engine. [This arrangement is

shown in Fig. 3.] The floor of the dynamo room will

cover one-half of the space of the engine room, and it

will be located 15 feet above the engine room. The dy-

namo floor is to be built on the mill construction plan.

It is to be composed of heavy, dressed lumber, thor-

oughly oiled or varnished, the floor to be supported on
a sufficient number of pillars and also supported by truss

work between the pillars. In order to prevent noise and
vibration, this dynamo floor is to be disconnected from
the building. The dynamo room will therefore be up

Dynamos and Circuits.—I have considered it best to in-

stall the electrical portion of the plant in units of 125
lamps to each circuit, requiring one dynamo having a ca-

pacity of 125 2,000 candle power arc lamps for each circuit.

The dynamos will be automatic in operation, so as to main-
tain a constant current under all conditions. The dynamos
will each produce an electromotive force of 6,500 volts.

This, you will understand, is a very dangerous current if the

circuit is so placed that there is a liability of persons com-
ing in contact with it; therefore, for this reason, I have
located the dynamo room above the engine room, so that it

may become isolated and not accessible to the public.

Throughout the entire plant a wire will not be in sight.

The dynamos will be located in the room in a symmetrical
manner and in such a way that a single dynamo attendant
will be sufficient. The room will be clear and free from
shafting and belting, which will jninimize the danger from
accidents of any nature, while at the same time it will make
a very beautiful appearance.
Lamps.—The lamps will be of the latest design and will

lengthened or shortened to suit the various conditions to
which it may be applicable.

Approximate Cost.—An approximate estimate of the cost
of the plant may be summed up as follows:

500 horse power water-tube boilers, set corjiplete. . . .$ 7,200
Murphy or other automatic turnace or stoker 1,600
500 horse power compound condensing Corliss engine,

set complete, condensers, heating, piping, etc., in-
cluded 10,000

Jack-shaft, clutches, rope-drive, complete 2,500
Five T25 light arc dynamos and 625 double-service
arc lamps, complete 35,000

One extra dynamo 3,000
300,000 feet underground lead-covered cable for

10,000 volts at 18 cents 54,000
300,000 feet of conduit at 5 cents 15,000
625 lamp poles, at $20 each 12,500
26,000 feet rubber covered wire, for poles, at scents,. 1,300
Extra labor and material for conduit, man-holes, etc. 15,000

$<57,ioo

Based upon 700 hght capacity the cost per lamp is

$244.44. The South Park plant cost $90,000 (original con-
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be adapted to 20 hours' service with one trimming. By
this arrangement one-half of the labor in trimming the

lamps may be saved.
Cables.—The underground conductors will be composed

of No. 5 B & S. gauge gS per cent, pure copper wire in-

sulated with an acceptatile material sufficient to stand the

voltage to which it may under any condition be subjected,

and finally covered with an alloyed tubing composed of

lead and from three to four per cent. tin. These conductors
will be drawn into the conduits after the conduits have
all been laid and are in place. By this arrangement any
definite section of conduclors may be removed and re-

placed without disarranging the entire system.
Conduits.—I would suggest the use of a conduit which

may be made of pump-log, which consists of a piece of tim-

ber 3 "'2 by 3 '4 inches square, cut in lengths ot from six to

eight feet and having a 1% inch hole bored through the cen-

ter. Thesectionsarelaid end toendin tenon andsocket fash-

ion so they will properly register and produce a full sized

hole into which the cable may be readily drawn. I have de-

termined upon the use of pump-logs for this purpose from
the fact that they are as durable as any conduit I can find in

the market unless we pay a most extravagant price for es-

pecially constructed conduit, which I do not advise. The
conduit, properly built in the manner I have described, will

last from 10 to 15 years, and if the cables do not deteriorate

or give out within five years they may not be expected to

give out in a much longer period; and the conduits are only
necessary for mechanical protection and m case the cables

are to be drawn in and out of place.

Poles.— I have given a great deal of thought and atten-

tion to the poles necessary for suspending the lamps. I

have investigated the poles used at South Park and I be-

FIG. 2. WEST SIDE PARK LIGHTING SYSTEM.—FLAN OF POWER HOUSE.

out of the way and inaccessible to the public. The floor

will be composed of insulating material, which is a valu-

able feature when currents of such high electromotive

force are to be used. The dynamos will be permanently
attached to the floor (sliding base frames will not be
used} and will be driven by the jack-shaft from below
by means of a rope-drive. This will enable me to per-

manently locate the dynamos, and to maintain constantly

the necessary tension between the pudeys and the me-
dium used for transmitting the power, without the ne-

cessity of bodily moving the dynamos for this purpose,

as would be necessary when belting is employed to trans-

mit the power. Another advantage of the rope-drive is

the fact that the entire plant may be operated with but

a fraction of the noise that would be produced when
belting is used.

The arrangements which I have outlined will result in

the production of a plant which may be operated with the

minimum of labor and it will condense and individualize the

duties and the work of the various employes.

lieve every other pole throughout the city, with the result

that I have designed a pole which I think will be much
better adapted to our use than any pole I am able to find

on the market, and I am pleased to say that the pole which
I have designed will cost us not more than 50 per cent, of

the cheapest pole I can find on the market at all adapted to

our use. [Mr. Ba"n's design is shown in Fig. 4.] The
new pole contemplates the use of a wooden section for its

greatest length. This wooden section performs two offices

— first, it reduces the cost of the pole, and the second and
more important consideration is the fact that it insulates

the upper portion of the pole, the lamp, hood and fixtures

from the ground, and the manner In which the grain or

end of the pole is protected from the weather will prevent
early decay. The wooden section will consist of Norway
or Georgia pine treated by having the sap and acid driven
out and the pores or grain filled with creosote. With this

treatment it will last as long as iron. Another feature

which is quite important is the fact that the pole may be

tract); having a capacity of 267 lights, the cost per lamp is

$375-
In making my estimate I have itemized the various ma-

chinery and apparatus. I have included all such as maybe
required for this plant. In placing the prices I have made
them conservatively high and I believe the variation that

may result when given out in the competitive bids will be
in favor of a considerable reduction from the prices which I

have made.
The plant when constructed in accordance with the

recommendations which I have made will be the very best
that can be purchased, and it will operate at the highest
economy. It will comprise the very latest developments in

the electrical and mechanical arts. It will not include any
apparatus or machinery that has not been thoroughly tried
and in the operation of which there is not the scintilla of an
experiment.

Cost of Operation.—An estimate of the cost of operation
and ^maintenance of the electric light plant which I have
outlined above will be itemized in the following:
The plant will consist of the highest class and the latest

improved and best adapted machinery and apparatus, as
previously described, to produce 700 double-service arc
lamps of 2,000 candle power each. A lamp of this capacity
is usually maintained at a difference of terminal potential of

45 volts with a current of 9.6 to 10 amperes. For our
purpose we will assume the maximum 45 volts and 10 am-
peres; 45X10=450 watts. One mechanical horse power =
746 watts electrical energy, therefore an electric lamp of this

size requires ^^a ofone horse power or a httlemore than /^ of
a horse power theoretically. To reduce the entire number of
lamps to watts we have 700X450=315,000 watts to be pro-
duced by the plant; to this we may add 10 per cent, loss in
dynamos, 10 per cent, loss in shafting, hangers, ropes, etc.,
and 2 per cent. loss in the circuit = 22 per cent. loss. Our
lost power equalling 69,300 watts, we must then have an
engine large enough to produce 69,300-1-315,000=384,300
watts. To convert this into mechanical horse power we
divide ir by 746 = substantially 500 horse power engine
necessary to drive all of the dynamos and overcome the
losses in friction, conductivity and resistance. Each lamp,
including friction and loss, requires energy sufficient to
produce substantially 550 watts. The efficiency of the plant
is therefore shown to be 550 : 450 :: i : Si. 8 per cent,
from the engine to the current in the lamps.

If we can evaporate 10 pounds of water per pound of
coal, and if our engine will deliver a horse power for 15
pounds of steam, then i>^ pounds of coal will produce one
mechanical horse power including friction of the engine.
Let us say on this basis that this assumption is correct;
then assume that the engine absorbs 10 per cent. in friction.

33.000X.90
' -=19,800 foot pounds per pound coal, and

two pounds of coal would produce 39,600 net foot pounds
39,600

per hour, or = 1.11 horse power, or 10 per cent.
33.000

more fuel than actually necessary, which we may charge
to Incidental loss.

I have been assured by the builders of the best com-
pound condensing Corliss engines and water-tube boilers
that the apparatus which I have described will produce one
horse power per hour with a combustion of lyi pounds of
coal, and I have been told by the automatic stoker people
that they can produce as much evaporation with one pound
of coal costing $1.35 to $1.50 a ton delivered as can be
produced by the best steaming coal when fired by hand. I
have estimated that it will require two pounds of coal to
produce a horse power hour. I know of several plants
that are said to be burning only \%, pounds of coal per
horse power hour. These results may be tabulated as
follows:

700 arc lamps require—
50Q horse power,

2 lbs. coal per horse power hour,
1,000 lbs. coal per hour.

Coal costing $1.75 per ton.
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I0.87.5 Cost of coal per hour.

•04.37= " "oil and waste per hour.

1.00 " *' carbons per hour.

.30 *' '' engineer per hour.

.30 " " electrician per hour.

•25 *' " fireman per hour.

.70 " '* four trimmers per hour.

1.33 " " deterioration and repairs.

2.66 6 per cent, interest on cost of plant

• 541 Incidental cost.

$3.00 Total cost.

700 lamps cost per lamp per hour, $.0114.
$.7.98 cost of 700 lamps per hour.

$79.80 cost of 700 lamps for 10 hours.

$2,394 cost of 7C0 lamps for 30 days of 10 hours per day.

$3.42 cost per lamp per month.
$41.04 cost per lamp per year.

The cost per lamp per hour for the South Park plant is

2 cents, and on the basis of 10 hours per day and 30 days

per month a 700 light plant would cost $4,200 to maintain,

against $2,394, which I have figured to be the cost to main-

tain our plant. The difterence comes in our adoption of

larger units and consequently more economical operation.

Andin acertain measure it is due to the fact that we are using

fuel which will cost usnot to exceed $1.75 per ton, against

hard coal or oil, which they use, costing about three times as

much. Again, our advantage is due to the increase economy

FIG. 4. WEST SIDE PARK LIGHTING SYSTEM..—PROPOSED
ARC LAMP POST.

of condensing engines. A compound condensing engine has

40 per cent, higher economy than a simple engine, or it will

do as much work with 60 pounds of coal as a simple engine

will with 100 pounds of coal. In the South Park plant only

a small portion of their lights burn all night, while their ex-

pense for labor is not reduced and fuel only slightly reduced,

and the lamp hours are greatly reduced, making the cost per

lamp hour much greater than if a full load were maintained

during the entire run. I understand we contemplate the

operation of the entire complement of lamps durmg the full

period, making our conditions ideal for the cheapest and
smallest operating expense.

In conclusion I will say that you cannot justly com-
pare the operating expenses of any private commercial
plant to the prospective expenses of our plant, first, for

the reason that you cannot rely upon the information

which they give out, and, second, from the nature of

their varying load their expenses mu?,t be greater per

lamp hour; nor can we compare the actua^ operating ex-

penses of a municipal plant to what you may expect of

ours, for the reason that there are political causes that

usually increase the labor account far beyond that re-

quired to maintain the plant.

The figures 1 have given above may be relied upon as

being correct in showing the expense at which the plant

may be operated. The actual expenses for numerous
reasons may vary somewhat.

The arc lamp post designed by Mr. Bain, Fig. 4, will

carry the lamp i8^ feet from the ground.. The base of

the pole is a cast-iron casing extending six feet above the
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surface of the ground and five feet below, as shown in the

cut. The buried portion is set in concrete and consists of
a round hollow casting, with four outwardly projecting

braces to give greater strength. The middle section of the

post is a round wooden pole 6)4 inches in diameter at the

base and tapering to five inches at the top. This wooden
portion has a i)4 inch hole bored throughout its entire

length and is set 22 inches into a tapering socket in the iron

base. The socket is designed to leave a clearance of about

one-half inch around the butt of the pole, at the top of.the

casting, and into this space oakum will be driven for eight

or 10 inches and the juncture will be liberally coated with

brimstone. The joint will thus be made impervious to

moisture. The pole will probably be of Georgia pine sub-

jected to special treatment and creosoted to make it lasting.

It will extend into an upper hollow casting supporting an

ornamental horizontal bracket for the lamp, provision being

made, of course, for the wires. The lamp hood will be of

cast-iron screwed into a gas-pipe nipple on the lower portion

of the ball at the end of the bracket. The wooden pole will

be 14 feet high, and the total height of the post about 20

feet. The lamp will be held out five feet from the post.

The lamp trimmers will be provided with an especially

made buggy with a high seat so arranged that the workman
need not descend to clean the lamp and renew the carbons,

but can rapidly drive from one lamp to nnother, saving

time and labor.

Novel Applications of Electricity.

R. W. Hill presents in the London Electi'ical Engi-

neer the following particulars of a simple but efficacious

hygroscope with an electric attachment: Get a long hair

from your lady friend, boil the hair for a while in a solution

of soda, and one end of same attach to the brass or copper

strip /, Fig. I, as shown in the horizontal section in Fig. 2.

To the other end attach a tmy dumbbell-shaped brass or

copper 2, electroplated with platinum. A small caoutchouc

stopper J is provided with two hollow apartments, as in-

dicated in horizontal section in Fig. 3. Put a few globules of

mercury into them, and the two nails 4 are connected by a

wire to the two terminals j. To the brass 2 is pasted a

short piece of mica or straw 6, and a small graduated pa-

per scale 7 is fixed near the suspended brass, as shown on

the rough sketch. Cover the device with a glass cylinder

S, provided with a cap made of wire gauze 9, and the hy-

grometer is now ready. When the air is moist, the hair

shrinks, and the brass will be lifted; but when the air is dry,

the little brass pendulum falls, closes the circuit of the bell,

which will ring in a certain apartment in your house. In

order to break the circuit, a one-way switch /ois used. The
stopper J may be made movable, so as to adjust the alarm

to any desired degree^ of humidity or dryness. The brass

2 may be substituted by a short, thick platinum wire with

straw attached, as shown in Fig. 4.

Every chemist has experienced the difiiculty of removing

the glass stopper of a bottle when it has become fixed—ap-

parently immovable. Of cours_e, one of the best remedies

is to heat the neck of the bottle for awhile over a Bunsen

burner. A serious drawback, however, of this old-fashion-

ed method lies in the fact that the bottle must be held in a

horizonfal position, and the fluid or solution may be easily

spilled out of the bottle if the operation is performed care-

lessly. I have solved this little problem in an up-to-date,

efficacious manner by rigging up an adjustable clamp with

coils of platinum wires embedded in a strip of asbestos at-

tached to the said clamp. You press the circular clamp
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Electrical Shams.
By O. M. H.

There is an acrobatic act, or turn, familiar to all who fre-

quent the circus, where a number of performers execute a

variety of gyrations, somersaulting and tumbling over each

other in ludicrous haste, which never fails to elicit abundant

applause. It is rapid but ridiculous, and exhausting enough
to prevent its continuance to the point of tiresomeness, arid

it usually doses the performance of the tumblers.

The inventors of electrical supplies, metaphorically

speaking; do much the same sort of hasly falling over one
another in bringing out new ideas which prove "traps"—in

ventions which come so close to something before known
as to remind one of the electrician's remark: "When we
wanted to invent a dynamo we took the other fellow's ma-
chine and painted it red."

There are shams in the electrical business, more in pro-

portion, as it seems to the writer, than in many another

line of enterprise. The reason given—and no man ever

did an unwise thing without an excuse for it—is that every-

thing in the line of electrical goods must be cheap or it will

not sell. A cheap article, to use common English, is a

synonym for a nasty article; but aside from being worthless,

when these are to be used in handling the electrical cur-

rents—used for illumination or power purposes— a positive

danger lurks in the spreading of poor material or appa-

ratus broadcast over the land.

Let us instance the wire sham. Certain requirements

have been deemed essential in the matter of insulation.

Tests are made and every honest, well-meaning firm of

manufacturers is satisfied, willing and earnest in inten-

tion to furnish none but such an article as will prove

itself satisfactory, and the grade is the same yesterday,
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to-day, forever. But the sham, with no other excuse

than that "the contractors want a cheap wire, and we
have to give it to them," manufactures and throws upon

the market an inferior grade of insulation, or a thinner

insulation of a good grade, or a wire below the gauge

number, in order to compete with the honest dealer.

There are shams in switches. Certain requirements are

made as to carrying capacity, material, length of break, etc,

,

and while there is an abundance of kinds to choose from

which answer every condition demanded, the sham's switch,

in which there is too great an economy of base, too little of

FIG. 5. WEST SIDE PARK LIGHTING SYSTEM

round the neck of the glass bottle, then "press the button,

and electricity does the rest."

The last novelty is an electric annihilator of moths, flies,

and the like winged nuisances. It is an extremely simple

though efficacious arrangement, consisting of an incan-

descent electric lamp placed inside a large glass globe, which

is coated externally with a mixture of honey and wine or any

other suitable sticky mass. Close the windows of the room,

pull down blinds, close the doors, and make the room as dark

as possible. Turn on the current, and a couple of hours

later you will be surprised to see a lot of insects sticking to

the said glass globe. The victims may be then "removed''

with hot water, and the device is set afresh.

—DISTRIBUTION OF LAMPS ON BOULEVARDS.

the stamped up metal, too great a sliding surface, eventu-

ally becoming metal covered, and hence a film of conductor

between the poles of the switch, with the possibility of an

arc and its resulting danger.

There are sham cut-out blocks made, in which the ma-

terials used, while standing a high test in the first instance,

deteriorate and become a hazard, through constantly increas-

ing conductivity. There are constantly developing tenden-

dencies to introduce new material as substitutes for glass

and porcelain—something cheaper and poorer—which have

constantly to be fought down by the legitimate and honest

dealer and the right-minded contractor.

There is an insulator sham—yes; half a dozen of them

—



250 WESTERN ELECTRICIAN. November 23, 1895

which but for eternal vigilance would creep in everywhere

and menace the property of an entire neighborhood.

There are contractors who are shams, who have had a

limited experience at bell hanging and speaking-tube work,

or have climbed a few poles for a telegraph or telephone

company, whose business cards announce them as electrical

engineers, who do their work by "rule of thumb," and not

infrequently have to do it over again before it will pass an

expert's examination—men who talk glibly of commentators

and aconite wire, and the ohms of a current. The woods

are full of them.

Unfortunately, there are shams in the ranks of the archi-

tectural profession—men who appear to be in it for the

spoils; who argue with both hands, gesticulating with the

ritrht, while the open palm of the left is called attention to

by the wriggling fingers. The architectural sham is a seeker

after low bids, regardless of the shams which follow in their

wake, and the sham contractor just fits his measure.

There is also the owner who wants something for nothing,

and too often, by patronizing the entire system of shams,

gets almost nothing for the something he pays, when dealing

with electricity.

The proof that there is good foundation for all this state-

ment of the electrical sham business can be had of any reput-

able dealer in electrical goods. But a valid endorsement is

found in the reports of the Electrical Bureau of the National

Board of Fire Underwriters, one of which is just fresh from

the press. Many of the cases of fire from electric wires are

clearly traceable to the fraternity of electrical shams. One

hundred and thirty-seven cases of electrical troubles are re-

ported for the last three months, and among these poor

insulation, imperfect fuse protection, poor construction, un-

worthy switches and cut-outs, the placing of the latter in

dangerous locatities—in one instance setting fire to hay in a

stable—llexible cord in a cotton mill, want of protection for

a portable lamp, combination fixtures without insulating

joints, make up a large proportion. In fact, but few of the

137 cases reported could have occurred had a proper appli-

cation of known electrical laws been intelligently heeded in

construciion and handling. One, however, stands boldly

alone, attributable to the ignorance of an electrical engineer

who had not yet had any cards printed. This in the report

reads: "(889) Mechanic cut off cable with a pick. No fire

insurance loss."

And there is another grade of shams, who look wise and

see mountains in molehills and overlook real causes for

criticism in their zeal to appear learned, and claim to be au-

thority on subjects they are perfect novices in; they belong

in the kindergarten class of electricity, and they accept, as

up to grade, installations which are a disgrace to the con-

structor, a menace to the owner, wasteful as well as dan-

"shall" when he desires to possess and "shall not" when it

comes to acknowledging the rights of others. There are

hundreds of these shams abroad in the land. They lie in

wait for the brainy inventor's exhibit and gobble it. The

Patent Office reports are full of their attempts at larceny; the

courts are crowded with litigious graspers, struggling for su-

premacy, while the original suggestor or inventor too often

loses all. This is no fancy sketch, and it has become the

rule, rather than the exception, that an electrical patent is of

little protection, provided it is valuable, unless it has first
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The Subway in Boston.
The Boston Transit Commission, which might more prop-

erly be called the subway commission, has just issued its first

annual report for the year ended August 15 th. This report

is practically the story of the subway, now partially com-

pleted, on which the people of Boston pin their faith as the

structure which shall solve the rapid transit problem. The

report presents in detail the reasons governing the board in

adopting the subway plan in preference to the proposition to

build elevated railroads. The prevailing idea seemed to be

FIG. 2. THE SUBWAY IN BOSTON.

-

wasted the greater portion of its natural life in legal wrest-

ling. It seems to be a rule that

He shall take who has the power,
And he shall keep who can.

Charge Against a Street Railway Com-
pany.

Marcus C. Gormley has filed a bill in the Circuit Court

for a receiver for the assets and franchises of the General

Electric Street Railway company of Chicago, and also to

cancel a quantity of stock which he says has been issued to

various persons. In August last, the court is told, the

General Electric Railway company employed the complain-

ant to "promote" the company, which, it was represented,

had a capital of $5,000,000, the stock being paid for by a

number of valuable patents. For his services, the com-

plainant avers, he was to receive 500 shares of stock.

Thereupon, Gormley says, he procured capitalists willing

Type CFouhTraek Sui3W*y
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gerous, and in nowise meritorious. They, the homespun
insurance inspectors of the rural districts, rely more for

safety on the sparsely settled condition of the district in

which they work than on knowledge with which to earn

their too poorly paid stipends. They are shams by force of

circumstances.

There is a sham of still higher grade, who relies upon
his monetary robustness to carry his point. He has neither

fear nor favor to ask ot his weaker brethren. His early

teachings at his mother's knee are forgotten, and the ten

commandments are so muddled in his brains that he cannot

distinguish which are '*thou shalt" and which are "thalt

not;'' and rather ihan refer to the original he prefixes the

to advance $250,000. After he had done this, the com-

plainant says, he discovered that the company did not in-

tend to secure franchises to operate street railway lines, but

simply intended to obtain franchises to sell to others. Mr.

Gormley claims that if this is done he will be held liable

upon the stock held by him and will have to pay out large

sums of money, as he declares the company is buying

frontage consents by oftering stock in the company for sig-

natures. In short, the complainant says that the com-

pany is not living up to its organized purpose, but is simply

in the speculation market.

An electric liglit plant is in contemplation at Kasson, Minn.

•Stefiefi en fine B-S-

PLAN FOR VENTILATING SUBWAY.

to remove all possible encumbrances from the public high-

ways rather than place new obstructions in these narrow

and already overcrowded arteries of commerce.

Accompanying the report of the commissioners is the re-

port of the chief engineer to the board, Howard A. Carson.

In this supplementary report the chief engieeer says that the

department has made about 650 plans. Under the caption

"Studies for Cross Sections" is the following:

Numerous studies have been made in regard to the cross

section of the subway. Three.types (illustrated in Fig. i)

will be alluded to here.

Type A has masonry side walls and a roof consisting of a
masonry arch with its axis parallel to that of the subway.
Type B has also masonry walls, but its roof is composed of
jack arches of masonry resting on steel I-beams whose axes
run crosswise of the subway. Type C has a roof like that

of type B, but its side walls consist of concrete masonry
strengthened by steel I-beam columns.
Arched masonry structures resembling type A have long

been made use of in various parts of the world. One ad-
vantage of this construction is that as far as the chemical
destructive agents ordinarily found in the ground and at-

mosphere are concerned, it will last for a very long time,

perh.ips for centuries. Another advantage is that its arch
can be built a little at a time, a characteristic that may be
extremely useful in some parts of the subway. Its princi-

pal weakness consists in the fact that with such thickness
and other dimensions as are practicable for the subway it

requires the lateral resistance of the earth on its sides, or

some substitute therefor, to resist the thrust of the arch and
thus maintain its stability, and that it is liable to be crip-

pled by unsymmetrical loading. The commission early de-

cided that the subway be placed as near the surface as is

practicable. Among other reasons for this decision are the
following: Such position causes the least amount of ex-

cavation and expense in that particular; ii is least likely to

injure buildings and their foundations; and it vrill lessen the

number of stairs at the stations for the people using the

subway. In many cases along the route of the subway the

sidewalks are hollow, having vaults under them. An arched
structure of the form of type A, and with the dimensions
and thickness necessitated by subway conditions, could not
stand in a position where abutments would thus be lacking,

unless some substitute for these abutments should be pro-

vided. It would cripple with a very light load. Even where
solid earth abutments could at first be found, as in the Com-
mon, digging on one side for a sewer trench or similar pur-

pose might seriously injure the arch. If placed at a suffi-

cient depth, however, it would in many respects be an ad-

mirable construction for the subway, and where conditions

require that the subway shall be placed at such a depth as to

be considerably below the areas formed under the sidewalks,
and so low that it is not liable to be injured by digging for

sewers or other purposes, then type A can be made use of.

It is also probable that type A can be used to advantage in

other situations, if strengthened by steel tie rods. These
tie rods, however, must necessarily be placed 14 feet or
more above the surface of the rails, so as not to interfere

with the passage of the trolleys, and they introduce an ob-
jectionable feature presently to be noted in regard to types
B and C.

The objection to type E, and still more to type C, is the
hability of the steel beams to lose their strength by oxida-

tion. Although iron and steel, in some situations, have been
seriously injured by oxidation in a few years, yet there is

ample evidence that in numerous cases iron has been made to

last for centuries. At least i,Soo years ago the Romans
made use of iron cramps to strengthen the stone masonry of
the Colosseum and other buildings. Most of these that

were easily accessible were cut out during the Middle Ages
to make weapons, but many can be found unchanged at the
present time.

'_jLead was used to secure the cramps in position, and this
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in many cases served to protect the iron. Cement and con-

crete often served a similar purpose. Similar methods
have frequently been used in Europe through succeeding

ages, and abundant examples are to be found to-day in

many cathedrals and elsewhere. Steel can now be had so

much more easily and cheaply than fonnerly that, as is well

known, it is far more extensively used in connection with

masonry, especially in places where great strength is required

in small space. It is believed that well made cement con-
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some that the subway will need no other ventilation than
that obtained by naiural wind currents and the pumping or
plunger effect of the movement of cars through it.

Another of the chief difficulties usually attending tunnel
ventilation is fn the case of the subway largely reduced;
namely, ihe disturbing effect of wind, which entails that the

point of ventilation shall shift with the point of maximum
vitiation fluctuating to the leeward. In the case of the sub-
way, the depressed position of the entrance ways, both ter-

FIG. 3,

Crete surrounding steel will protect it from ordinary rust for

a long series of years. This belief is founded on personal

study, and on the concurrent judgment of engineers and
others who have had extended experience and who have
given the subject careful attention, and is supported by the

weight of material evidence.

The question of prevention of injury from electrolysis is

one that demands careful attention. Isaiah H. Famham
and Messrs. Stone & Webster have been consulted in this

matter. Mr. farnham is well known for his studies and
experiments in this direction. Stone & Webster have acted

as experts for the Boston Water Board and for various

water companies and street railway companies. Mr. Fam-
ham and Stone & Webster unite in saying substantially that

it is practicable and feasible to so protect the iron and steel

work that it will suffer no serious corrosion by electrolytic

action; that the cost of so doing will be comparatively

small, and that it will be easy for competent men to deter-

mine from time to time whether or not danger from electrol-

ysis exists.

It thus appears probable that the iron and steel used in

the subway can be so protected as to la^;! for a long time.

Calculations and experiments have been made that appear

to show that with the character of earth found on section

I and many other parts of the subway, the side walls of

concrete as arranged in type C might continue to answer
every purpose, even if the steel in the side wall should al-

most entirely rust away.
Type C has other advantages. It has strength and stiff-

ness to support loads and resist pressures admitting of much
more definite calculations than is the case with constructions

composed entirely of masonry. The strength of the steel

members is, of course, to be had at once. In this respect it

differs from cemented masonry construction, whose full

strength is not to be had for months. With the prices of

steel which prevailed last March, the cost of type C was
much less than that of type A, if type A were constructed

of brick. It occupies less width, and i?, therefore, particu-

larly advantageous where ample space is lacking; ample
space is lacking for most of the subway route, even in the

Common. Its greatest advantage, however, lies in the fact

already stated, that it is not liable to be broken down by un-

equal loading on top or by making excavations on the side.

Several eminent and experienced engineers were consulted

on this question. A majority favored the use of type C, and
none opposed it, and this type was adopted for section i of

the subway.
The experience gained in its use on that section will of

course be made use of in any similar designs which are

made later. Types B and C will both probably be made
use of in the work that is to follow, and type A, with or
without steel tie rods, will be employed in a considerable
portion of the subway.

In regard to the ventilation of the subway, the plans for

which are outlined in Fig. 2, the following remarks, in the

main condensed from a report of Professor S. Homer
Woodbridge, are offered by Mr. Carson:

The ventilation of a subway or tunnel, the traffic through
which is by means of electrically driven cars, is a much
simpler undertaking than if the motive power were fur-

nished by steam engines or even by horses. A locomotive
burning 35 pounds of coal per mile of run produces at a
running rate of 15 miles per hour about the same quantity of
carbonic gas and of water vap3r as 22,000 average adults in

a state of repose, besides emitting an indefinite though
troublesome, if not dangerous, amount of smoke, and sen-

sible traces of carbon monoxide and sulphurous gases to

still further vitiate the air. If steam locomotives were to

be used in the subway, probably at least 30 times as
much fresh air would be required to ventilate it as with elec-

tric propulsion; hence the somewhat plausible reasoning of
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minal and intermediate, and the protection furnished by the

surroundings, will serve to lessen the (fleet of wind in pro-

ducing air- flow through the passage, so making the condi-

tions favorable to ventilating by means located centrally

with reference to portals or other main openings.

In a general way, for purposes of ventilation, the subway
for the present may be said to be divided into sections of

600 feet, each seciion being furnished with a fan of sufficient

power, when run at moderate speed, to remove the total air

contents of its section once in 10 minutes, or once in seven

minutes, when the fan is run at a maximum intended speed.

The corresponding rates of air-currents within the subway
will be from 60 to S6 feet linear flow a minute.
That method, making the subway ilself the airway and

the velocity of flow slow, reduces the frictional and pressure

work upon the fan to a minimum, and hence, also, the

tests recently made. The fan for the two-tracked sections
IS seven feet in diameter, and that for the four-tracked,
eight feet. In action they will draw air from the tunnel
and expel it through specially provided chambers and vent-
shafts located at one side of the tunnel. The fans will be
driven by electric motors, and each large fan will, when run
at average speed, consume about the same power as a single
car in motion.
The entire design Has reference to ventilation by the out-

put of vitiated air rather ihan the input of fresh air, the
movement of one necessitating in either case a counterpart
movement of the other.

The report is profusely illustrated and contains also a

large number of maps and plans. Fig. 3 gives a view of

the iron work and Fig. 4 shows the porlal at ihe public

garden. The subway commission is composed of Hon.
George G. Crocker, chairman, Charies H. Dalton, Thomas

J. Gargan, George F. Swain and Albert S. Burrage. Pub-
lic acknowledgment is made to Philip L. Saltonstall and
Walter H. Knight of the General Electric company for sug-

gestions in regard to trolleys and trolley arms, which were
of benefit in determining the height of the subway.

The estimated cost of the subway when completed is

$5,000,000, and this includes the necessary real estate for

terminals.

Briefly, the method of construction consis'sof side walls

of steel I-beams imbedded in concrete, supportinga roof

consisting of transverse steel beams or girders with brick

and concrete arches between them. The standard height is

14 feet clear above the top of the rail, the width for two
tracks 24 feet, and for four tracks 48 feet. The four-track

subway will have a line of steel posts along the center. The.
top of the rail will be about 17 feet below the surface of the

street, and the station platform about 16 feet. The stair-

cases leading to .stations will be covered and enclosed, and

the platforms generously proporlioncd. The platforms are

so-called "island" platlorms, that is, they have a track on
each side of them, so that all necessity of crossing tracks in

the subway is avoided.

The designs prepared contemplate the use, when needed,

of fans between the stations to exhaust the air and secure

thorough ventilation of the subway. Fresh air will be

drawn in at the stations, and will flow in each direction to

the ventilating fans, uhere it will be exhausted through

special openings at the side.

The subway will be lighted by eleclricily, the current for

which will be derived from a special plant distinct from that

used for motive power and for lighting the cars.

A flywheel burst in the power house of the Albany Rail-

way company November 12th. Four persons were injured.

FIG. 4. THE SUBWAY IN BOSTON.—PORTAL, PUBLIC GARDEN.

power required to operate it. To provide a 'system for air

movement and distribution which would be' 'theoretically"

and elaborately perfect would be economially an error.

Such a system might easily consume more power than the

entire train of cars moving through the subway.
The number of fans may reach 12, and the usual aggre-

gate volume of air moved will exceed 12,000,000 cubic feet

per hour, and may be made to reach rS,ooo,ooo, or a suffi-

cient quantity to meet all demands. Additional ventilating

chambers can be made, in the future, if there is any occasion
therefor, or any of the present ones can be equipped with
more powerful fans.

The form of fan is one chosen as the result of exhaustive

one of them mortally in a saloon opposite the powerhouse.
One piece of the wheel tore out the whole front of the sa-

loon, and another the whole upper portion of the house.

Nobody in the power house was hurt. The house of Mrs.
Elizabeth Meiz, two blocks away, was wxecked by a flying

piece of the wheel, eight feet long and four feet wide, and
weighing 4,000 pounds, which descended in a slanting course,

striking the top of the house and tearing out a whole side.

A section of the north side of the power house, 25 feet

wide, and extending Irom the ground to the roof, was torn

out and one of the engines and a generator were demolished.

Tfie damages amount to $30,000. Travel on all the lines of

the railway company was suspended for ti,vo hours.
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At the Washington convention of the Brotherhood of

Electrical Workers a resolution was passed recommending

the establishment of a "home"' for aged and infirm elec-

trical workers, yet the daily newspapers persist in the as-

sertion that "electricity is still in its infancy."

Electrical shams are numerous, and their considera-

tion is at times forced upon the trade. The tone and spirit

of the article on this subject which is published on another

page this week are highly commendable, but there is one

important omission which detracts somewhat from the

otherwise comprehensive character of the article. Our con-

tributor carefully avoided mentioning names lor reasons

which, no doubt, he considered good and sufficient, but

there can be no question of the propriety of here calUng

especial attention to the greatest electrical sham of the age,

John P. Barrett.

Mayor Swivt, in response to the almost unanimous de-

mand of the property owners and occupants of stores and
offices on South Clark street, has withdrawn his opposition

to the extension of the trolley between Adams street and
Washington street, and the amendment to the ordinance

granting the Chicago City Railway company the right to
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extend its trolley line to the city hall has been formally ap-

proved. At Monday night's meeting of the Chicago City

Council the mayor announced his decision to approve the or-

dinance. Tliis may be considered one of ihe most important

victories gained by the overhead trolley in Chicago, es it

provides for penetrating the very heart of the retail business

district of the city. The North and West Side Street Rail-

road companies which have been compelled to drag their

trolley cars through this district by horses or attach them

to cable trains may now be expected to demand similar

privileges for their lines.

Milwaukee repudiated the city lighting project which

was planned much after the style of the I5arrett scheme in

Chicago. Our neighbors up in Wisconsin saw what a botch

had been made of the street lighting in this city. Many of

the Milwaukee aldermen had personal grievances against the

local company, yet in venting their spite they were afraid to

go to the extent of committing the city to such a policy as

that which Barrett had saddled upon Chicago. They have no

confidence in the "professor's" claims or his ability, and

they look upon the street lighting system of this town as a

horrible example of the inefficiency of municipal owner.-hip

schemes.

A PR.'VCTICAL illustration of the efficiency of the electric

heater for street railway service is being given on the trolley

lines of the North Chicago Street Railroad company.

Handsomely finished and brilliantly lighted veslibuled cars

have been placed in service on the trolley lines, and the

latest convenience, the electric heater, is regarded by

patrons as a great luxury. The temperature of the cars

thus equipped can be nicely regulated and the heat evenly

diffused. Many persons going down town nowadays leave

the North Clark street line at Division street and take a

North State street electric car,even though the change entails

some inconvenience and an additional five-minute walk at

the other end of the line. But it all goes to show that

people will patronize those lines that are supplied with the

most conveniences.

The findings of ihe United Slates Circuit Court in the

Nebraska district, which were reversed by the Circuit Court

of Appeals, have been sustained by the United States

Supreme Court in the case of the Western Union Tele-

graph company, which claimed an exclusive right to main-

tain telegraph lines along the route of the Union Pacific

Railway company. The decision holds that the United

States has a right to maintain a bill in equity to compel the

Union Pacific to maintain its own lines of telegraph along

its railroad routes, and that the obligation imposed on the

railway company to do this is as strong as its obligation to

maintain the railroad tracks. In the opinion accompanying

the decision Justice Harlan, speaking for the court, said that

the Union Pacific Railway company had no right to make a

lease practically giving the Western Union Telegraph com-

pany an exclusive right to maintain telegraph Hues along

the route of the railway company. This litigation has been

drawn out to such an extent that it will be a great relief to

have it disposed of finally.

At last it has come to pass. The new woman is hob-

nobbing with the old ladies on Indiana avenue. The cob-

webs on that ancient thoroughfare are in danger. And it is

all on account of the trolley. In their Irenzy these well

meaning but deluded matrons have welcomed the frivolous

hussy to their ranks. Probably they had never heard of her

before, owing to the seclusion of their retreat, but she has at

last gained admittance, and they will find it ditftcult to dis-

miss her from their ranks. "The New Woman and the

Anti-trolley war" was the subject of a paper read at the

last meeting of these defenders ot the roadway. It is said

that the old ladies were much pleased with their young ac-

quaintance—among themselves—and while it is hardly

possible that they would patronize her to the extent ofintro-

ducing her in their families, they consider that she is just the

girl to talk back to the street railway magnates. In her

perl way she mixes her facts and fancies, but that is because

of her enthusiasm for the cause, and it serves their purpose

just as well not to stick too closely to facts, for they find

them inconvenient at times.

The alarming prevalence of crime in Chicago at the pres-

ent time is attributed to the fact that the streets are so

poorly lighted that it is possible for thugs and footpads to

hold up their victims even in the business district of the

city. The responsibility for this condition of affairs rests

with John P. Barrett. Acting upon his advice the city has

refused to make contracts with commercial lighting compa-

nies for furnishing street lights, and of course Barrett is

thoroughly incompetent to plan and execute a project of
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such magnitude as the successful lighting of Chicago's

streets. He attempted it.'and failed, as was to be expected,

for the "professor's" stock is composed chiefly of egotism

and a political pul'. These would not carry him very far in

such an undertaking. Hence his failure is complete, and

the city finds itself with a costly equipment upon its hands

which, through mismanagement and neglect, has become
worthless so far as practical results are concerned, Bar-

rett's reports show that the city lighting project, financially,

is a most lamentable failure. In eveiy way, therefore, the

people of Chicago have been sorely afflicted by Barrett and

his schemes.

In another column is presented a review of the first

annual report of the subway commissioners of the city of

Boston, in which ihe plans adopted and now being executed

are explained. The conditions which confronted the com-

missioners were unusual, and under the circumstances their

decision to build a subway can readily be appreciated. The
narrow streets of Boston are already overcrowded and any-

additional incumbrance would mean practically to choke

them completely. It would have been absolutely neces-

sary to widen the present streets considerably, and, aside

from the damages to property that such a plan would entail,

the building of elevated roads would have been opposed

much more persistently than the underground scheme, be-

cause it would have been necessary to disturb many time

honored scenes, and change the whole face of the city-

The engineers in charge of the work have carefully con-

sidered the many-sided question,and their recommendations

show that they have taken into consideration the conflicting;

interests which must be harmonized or satij-fied. The pro-

ject is full of interest to all large cities where rapid transit

problems are urging themselves upon the municipal govern-

ments and the people.

It is pretiy generally known that the Postoffice Depart-

ment of the United States government is collecting informa-

tion regarding telephone matters in this country and abroad,,

including cost of construction, maintenance and operation,

and the value of existing patents. The object of ihis in-

vestigation is said to be to place at the disposal of the post-

master-general the information necessary to the consider-

ation of the subject of introducing the telephone in the

Postoffice Department. Among those who have been con-

sulted on the subject there is much hope that this matter

will be considered in the forthcoming report of the post-

master-general, and ih&t he will recommend the utilization

of the telephone in the department. Friends of the scheme
take pains to disclaim any intention to bring about govern-

mental ownership of the telephone. They evidently re-

member the experience of the last administration with ihe

telegraph, and they express a desire to avoid the mistake;

that were made in the advocacy of Mr. Wanamaker's
plan. It seems rather difficult to devise a .<;chehie by which

the telephone can be made a valuable adjunct of the postal

service without infringing the rights and privileges of

existing corporations, especially those of the Bell company;

yet the projectors of the scheme under consideration claim

that this can be done, and that the telephone business of

the country will be greatly benefited by the new arrange-

ment. There are, it is true, many conflicting inlerests to be

considered. In the first place it will be necessary to utiL'z*

all existing exchanges and encourage the extension of the

present lines, whether controlled by Bell or anti-Bell com-

panies, in order to secure the best possible results from the

operation of the scheme proposed, and right here complica-

tions maybe expected to arise. Thus far tJie Bell company
has steadily refused to make any arrangements for service

with companies or individuals using instruments not of its

own manufacture. It is not to be expected that it will re-

cede from this position without a desperate struggle unless

some concession is made that will fully compensate it for

any real or imaginary loss. By granting such concessions

the government is sure to awaken the resentment of the out-

side companies, who will of course object to serving as the

tail for the Bell kite, and inasmuch as the present plan de-

pends upon these anti-Bell companies for support, the pro-

ject Is bound to fail without their co-operation. It should

be noted that the spokesman for the anti-Bell companies

asserts that all of these matters have been carefully con-

sidered and that ways and means have been devised for

avoiding any conflict ot interests, but further particulars

cau not be gained until the plans of the postmaster-general

are completed and placed before Congress for consideration.

The scheme is one of absorbing interest, and if put into

operation will exert far-reaching influence. It will affect

the rights and privileges of a great corporation that has

been the recipient of unusual favors at the hands of the

national government. It will mark the beginning of a new
era in the postal service. And, it is believed, it will prove

an advantage to the anti-Bell telephone interests and to the

industry in general.
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The Motor and the Watch.
By C. C. Haskins.

In one of the motor cars which runs into the city a gentle-

man apologized, while asking ihe time of his next neighbor

the other day, by telling how his watch, which had never

done him an ill turn in many years, had suddenly become

as unreliable as a ''Waterbury."

TheoTA-ner of the hing timepiece was thoroughly igno-

rant of the cause, and quite astonished when it was shown

that in all probability it was magnetism from the motor

which had demoralized the timekeeper.

The general public does not understand ihat magnetism,

unlike electricity, cannot be insulated. It maybe absorbed,

but the absorbing material must be para-magnetic, ihat is a

metal or something which can be magnetized. The most

susceptible material of that nature is iron, either in the pure

state or carbonized, or steel.

"But how," he asked, "does magnetism get into the

watch, and what does it do when it gets there ?"

To make the matter plain, something like this was said:

In the first place, know that certain metals have no affinity

for magnetism, cannot be affected by a magnet, as lead, tin,

copper, etc., while others, notably iron and its compounds,

are not only capable of being attracted by it, but will retain

a certain amount, or in other words become magnets and

remain magnets until that magnetism is removed.

There is a great deal more of this permanent magnetism

scattered over the earth than is generally known. If you

take a needle from a package in a store, if the package has

been lying in a north and south position you will see it is a

magnet if you float it carefully on the surface bf a glass of

water. It will turn round, and point north and south, like

a compass needle. In that case the magnetism comes from

the earth's polaiity.

If, with a compass needle you test the rail of a street car

line (not an electric road), you will find that rails lying east

and west are polarized crosswise, while those lying north

and south are polarized lengthwise. Nearly every piece of

permanently fixed iron will show polarity—that is, show

that it is a magnet, more or less powerful according to cir-

cumstances. The purer and softer it is, the more readily it

is affected, and the sooner it loses the property of magnet-

ism, while the reverse is true with impure or hard iron,

s:eel being least readily affected, but retaining the magnetic

property more persistently.

Now, although gold and silver and brass are all non-mag-

netic, the watch is not wholly composed of these metals.

The main spring of your watch is fine steel, and several

other portions of the watch are of the same metal. The

magnetizing of the main spring, the case spring, screws, etc.,

will generally do litt'e or no harm, for these are compara-

tively stationary. But the little hair spring, which oscillates

back and forth many times in a minute, is aUo steel, and

being magnetized is irregularly acted upon by the magnetic

force of the earth—the same force which tends to hold the

compass needle in a north and south position.

When your hair spring winds up, it is pulled eiiher one

way or the other by the earth's magnetism, or by some other

magnet, according to the position of the watch, and u hen it

unwinds it is pulled in the opposite direction, and the con-

stant worrying of the little, delicate spring will thoroughly

discourage it from doing per 'ect work. This little spring

averages about five movements per second, or in round num-

bers 432,000 per day, so that a very slight acceleration or

retardation of its motion at each beat would aggregate many

minutes iti a week.

But there is another affected portion in a watch, if mag-

netism gels into it—the balance wheel. This is sometimes

made up of metals which have different co-efficients of dila-

tion and contraction, so that in all changes of heat and cold

the size of the balance wheel, and consequently its rate of

movement—five times per second—will remain constant.

This is sometimes made of paramagnetic metal and may be

affected by magnetism.

Now, as the iron safe in your office, the iron joists under

the floor, the iron front of the building, the columns and

pretty much everything else iron in the vicinity of your desk

is more or less magnetic, and as the opposite poles of mag-

nets attract each other, and like poles repel each other, your

watch may be in close proximity to a moderate magnet all

day, and il it is magnet^z ;d, why the safe or the railing would

have more effect on it than if it were free from that prop-

erty.

The motor under the floor of the car creates what elec-

tricians call a magnetic field in every direction, and this in-

fluence, while it is nothing that can be weighed, tasted, felt

or seen, saturates the air and everything surrounding it,

with a decreasing density as you recede from the pole of the

machine. At the pole it will hold several pounds of iron

with a force requiring a hard pull to release it when in actual

contact. A hammer, a heavy wrench, or a spike will be

jerked out of your hand at a distance of an inch or more.

Now, there is no insulator for magnetism. The floor.

he seat, a cushion, clothing—none of these are competent to

stop the effect, and distance only weakens the field of satu-

ration. A plate of iron may absorb the magnetism in part,

but this acts more in the capacity of a strainer than of a

complete shield.

And that, sir, probably tells where your watch t:ouble is.

Electric Train Lighting in South Aus-
tralia.'

Ev Clement F. Street, M. E.

The United States can justly claim the best lighted rail-

way trains in the world, and as some of the Australian colo-

nies are foUowmg in our footsteps in many railway meth-
ods and appliances, they are making improvements in light-

ing. Pintsch gas is extensively employed and in New
South Wales the gas used is made from a petroleum shale

which is wonderfully rich in petroleum and can be obtained
from a surface mine at a very small cost. In South Aus-
tralia on the South Australian government railway an ex-

perimental electric lighting plant has been introduced on
one train and is giving excellent results so far.

The lighting of this train is carried out by means of a
charging dynamo and storage cells fitted up in the brake
van. Incandenscent lamps of five and lo candle power are

placed in the second and fir^t-class carriages respectively.

The charging dynamo is driven from one of the brake van
axles by means of a link leather belt running over two
flanged jockey pulleys which slide on vertical standards
above the dynamo pulley. The belt is kept tight by strong
spiral springs which are placed under the brackets which
carry the jockey pulleys. The tension of these sprin^^s is

regulated by screws so arrnnged that the jockey pulleys

can be lowered a distance sufficient to stop the motion ot

the dyncmo by slackening the belt on the van axle pulleys.

The latter pulley is provided with deep flanges for keeping
the belt in position when slackened.

The output of current from the dynamo is regulated by
a centrifugal governor, which is belted to thedynamo shaft.

When the train attains a speed of 25 miles per hour the

movement of this governor automatically couples the dy-
namo to the cells and the lighting current and also keeps
the ouiput of the machine constant, with any increase of
speed above that rate. If the speed should drop below 25
miles per hour the current is broken again by the governor.
The machine is capable of an output of So amperes at 65
volts. The storage battery consists of 24 cells, each having
a capacity of 550 ampere hours. The^e are distributed

about the brake van so as to equaKze the weight upon the

trucks. The charging rate of these cells is 155 amperes and
the dynamo is arranged so as to charge the cells at the
maximum rate at the same time that it is lighting the lamps
in the train.

When it is necessary to charge the cells a special attend-

ant is sent out with the train for the round trip from Ade-
laide to Terowie, a distance of 2S0 miles, during which the
cells are charged to their full capacity. The lighting of the

train on the following one or two trips is performed by the

storage cells; the number depending upon the size of the
train and ihe season of the year. The coupling of the con-
nections between the vehiclts and the switching on and off

of the lights is carried cut by the guard in charge of the

train, who also lakes frequent records of the amount of cur-

rent used upon the journey. As soon as the amount of cur-

rent used on these non chargmg trips approaches the quan-
tity which can be stored by a round charging trip, the special

attendant is again sent out with the train, and the cells are

recharged to their full capacity. The charging machine is

never run except under the charge of the special attendant;

at other times it is thrown out of gear by slackening the belt.

On an average it is necessary to charge; the cells eveiy sec-

ond trip in the winter and eveiy third trip in the summer.
Each first-claf^s compartment is provided with two 10

candle lamps, while each second-class carriage and the brake
van has three 10 candle power and two five candle power lamps
each. Two lamps are placed in each compartment so that

light may be maintained in case of the failure of one ofthem.
The floor space of each compartment is 52 square feet. The
number of vehicles in the trains varies from six bogie car-

riages and a brake van, representing 25 ten candle

power and 35 five candle power lamps, to ftjiur bogie

carriages with a van having 19 ten candle piiwer and
28 five candle power lamps. The cost of Installing

the plant in a train consisting of five composite carriages of

six compartments each, one lavatory carriage and one van,

was $3,950. The cost of maintenance, renewals and re-

pairs per week under the present running conduions, is as

as follows:

Wages of attendant, supervisor, etc $11.81
Maintenance and renewals of storage cells, machin-

ery and appliances, lamps, oil, waste, etc., average
cost per week 6.62

$18.43

The cost of lighting with kerosene previously was $20
per week. There have been practically no failures during
two years. The lights were not used on two occasions
on account of imperfect coupling between the carriages.

The system is looked upon as successful in every way, and
it will probably be extended in the near future. In draw-
ing comparisons between this system ar.d those in use in

this country it must be borne in mind that the light given

is not as good as that usually required, and is inferior to

that given by a good distribution of our oil lamps of good
make.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Wi:stern Electkician.]

Hiram Dotson of Speaifish, S. D., is sohciting subscrib-

ers to a telephone system which he proposes to put in in the

Black Hills. He wants 200 subscribers to take a year's serv-

ice at $100 each. At ihe end of that time he agrees (and

offers a bond to secure it) to turn over the system lo the

subscribers. He guarantees that it can be run for $3 per

month if there are 150 subscribers.

The Madison, Wis., school board has contracted with the
Dane County Telephone company to put telephones in all/

the ward and high schools.

The Merrill Telephone company of Merrill, Wis., has
clo,-ed a contract with the Standard Telephone & Electric

company of Madison, Wis., to construct an exchange. It is

to be completed by December loth.

A, G. Fuller has been in Duluth recently to arrange for

long-distance telephone connection for Duluth and Superior

and the Twin Cities with Chicago and the East. The long-

distance wires now reach Milwaukee, and it is proposed to

extend them via Eau Claire, Wis., to the Twin Cities, with
a Hne from Duluth connecting at Eau Claire. He thinks

the seivice may be completed within a year.

The Northwestern Telephone E.\:change is improving its

system at Winona, Minn., and preparing to make long-

distance connection with La Crosse, Wis.

The Black Hills Telephone company has decided to

continue its central office at Rapid City, S. D., having
received several new patrons. The new rates charging

toll for communication with all the towns in the Hills

except the local one went into" effect the 1st and caused
considerable dissatisfaction.

Messrs. Haines & Melone, operating the Rochester,.

Minn., telephone exchange, are soliciting subscribers at

Oronoco, Minn., with a view to connecting with that place.

A line to Stewartville is also contemplated.

The people of Mankato, Minn., are impatient over

the continued delay of the Phwnix Telephone com-
pany, which was granted a franchise there some months
since. M. Rumiiey, their superintendent of construc-

tion, visited Mankato but did no work aside from so-

liciting contracts for about six weeks. The franchise

expires in December, and the prospect for a telephone-

exchange in the time agreed does not seem very britrht.-

They secured about 150 subscribers.

The telephone war at Wausau, Wis., has reached the

point where the old company has agreed to give subscrib-

ers a year's service for $1. Most of the subscribers of

the old company have had their instruments taken out and
contracted with the new.

The lou^-di-tanc.e telephone line between St. Cloud
and Little Falls, Minn., will be completed about Decem-
ber 1st.

Electrical Exports.
For the week ended November 8th the exports of elec-

trical material from the port of New York aggregated in

value $22,000. The goods were shipped to Belgium,

France, Great Britain, Germany, Italy cmd to the Central

and South American countries.

I. From the Railway Rev:e-iv.

Difficult Telephone Construction.

The successful construction of a copper metallic circuit

telephone line between Leadville and Aspen. Colo., was
announced in a brief newspaper paragraph the other day,
but ten years ago the accomplishment of such a feat would
have been telegraphed all over the world. The difficulties

encountered in accomplishing long-distance telephoning in

the state of Colorado are such as have not been overcome
anywhere else, sajs G. P. Manning of Denver in the
Electrical Worker. When the Colorado Telephone com-
pany first thought of extending its long-distance service
from Denver to Leadville, it was a very grave question
whether the enterprise would be successful, for the reason
that the most available route was across Mosquito Pass, an
elevation of over 13,000 feet above sea level, and at that
altitude the elements are a constant menace to the main-
tenance of any overhead electrical construction. The en-
gineers of the company, having had no experience to guide
them in this matter, first thought that a line with 50 poles
to the mile and of a very heavy copper wire might stand
the strain, but the first storm of the winter following dem-
onstrated that it could not possibly be kept up with that
class of construction. The attempt was then made to ac-
complish the result by placing 59 poles to the mile and in-

stead of copper wire to use No. 6 iron wire, which is gen-
erally used for guying poles, and is capable of standing
immense strain The result was no more satisfactory than
the first construction, each storm breaking down the wires
and poles, which it was unable to get at for days after the
storm. The company was almost at its wit's end to know
what to do. It was determined, however, not to be beaten
in the game. A submarine cable, five miles in length, was
constructed and laboriously hauled over the pass and
placed under the ground in a trench iS inches deep, which
is very near bedrock. The experiment of submarine cable
was demonstrated to be a success, and in the construction
of the Aspen- Leadville line across Independence Pass,

submarine cable has also been used. The telephone sub-
scribers who now talk from Denver to Aspen will com-
municate with each other through five miles of submarine
cable on Mosquito Pass and about four miles on Inde-
pendence Pass. The line has been constructed according

to the same specification as the long-distance line between
New York and Chicago, and by the use of the improved
long-distance transmitter talking is wonderfully distinct.

The company has now in progress of construction another
metallic circuit between Denver and Central City, by which
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added facility the delay now sometimes occasional to pa-

trons between Georgetown, Idaho Springs, Central City

and Denver will be obviated. For the same reason a new
copper metallic circuit is being constiucted between Den-
ver and Greeley. The long-distance system of the Colo-

rado Telephone company now extends from Greeley to

Fort Collins on [he north, through Trinidad to Raton,

New Mexico, on the south, taking' in all the principal

towns, and from Denver to Georgetown, Central City,

Idaho Springs and other towns on the west in one direc-

tion, and from Denver to Leadville and Aspen to the west

by another route. Men in Raton, New Mexico, for in-

stance, can communicate with a correspondent at Aspen,
about 350 miles apart.

The Telephone as an Adjunct to the
Postal System.

[From the Chicago Chroiticle
]

One of the tremendous strides in telephony in the near

future is likely to be the subbtitution of the telephone for

the mail bag. As a broad proposition it is claimed by tele-

phone experts that the day is not far distant when business

men and others will carry on conversations between cities

and towns by wire instead of writing letters.

Radical as it may appear, it has been demonstrated that

the telephone can be brought into such universal use as to

practically curtail the mail service of the country, and at a

cost for service not to exceed the present rate of postage.

In other words, it is held that the present 2 cent postage

rate applied to telephony will amply cover the cost of con-

struction, maintenance and operation of telephone lines be-

tween all cities and towns in the United States, besides

giving the public an infinitely better service than the slow-

going mail methods.
It is learned from an unquestioned source of infor-

mation that the forthcoming annual report of Postmas-
ter-general Wilson to Congress will probably contain a
recommendation for the appointment of a commission to

thoroughly investigate the feasibility of adopting the tele-

phone as an important adjunct to the mail service. Much
data on the subject are already in the pos-^ession of Pust-

master-general Wilson, and that official is said to favor a
commission which shall be charged with the duty of making
an exhaustive report on this subject.

To a Chicago man belongs the credit of having stirred up
probable action by the federal postoffice authorities. While
on an ea=;tern business trip recently President J. E. Keelyn
of the Western Telephone Construction company, whose
headquarters are in Chicago, had several conferences with
thejpostmaster-general regarding the practicability of gov-
ernment contracts for telephone service between certain

points. The general idea, as discussed, was the possibility

of making a cheap and popular rate between contiguous
cities, where there is already a long-distance telephone serv-

ice in operation.

At Postmaster-general Wilson's request President Kee-
lyn, after his return to Chicago, put in writing some of the

data obtained by the latter. This has been forwarded to

Washington and will probably form the basis of an interest-

ing recommendation from the 'postmaster-general in his

forthcaming report.

It should be made clear at the outset that the proposed
use of telephony as an adjunct of the mall service does
not involve government ownership of either telegraph or

telephone wires. This was insisted upon as a prelimi-

nary to taking up the subject at all.

If the government goes into the telephone business it

will probably be on the same principle as it at present

engages in the mail service, v'z., the making of contracts

with private corporations or carriers. In other words,*

the government will contract with telephone companies
to handle public business the same as it contracts with

railroad companies and coach lines to handle its mails.

The government will sell stamps at a popular rate—say
2 cents for a single telephone message, or 5 cents for a

message and return. The public will have the advantage
of a uniform rate to all points, the same as letter postage,

government contract being a guarantee of the efficiency of
the service.

It is claimed that in the matter of expense the advan-
tages will be all in favor of the telephone as against the

handling of mails. By a system of minute calculations it

has been demonstrated that the cost of manufacturing a
postal card and hauling it between two long distance points

is greater in proportion than the first cost of sending a
telephone message between the same points.

The advantage to the public of bringing the cost of tele-

phone messages down to the level of a postage stamp
scarcely needs elaboration. It is claimed that it will revolu-

tionize the whole business and social structure, just as the
adoption of cheap postage brought the people closer

together and the advent of railways and telephones ushered
in a new commercial era.

It is a significant fact that the postoffice records show that

the advent of long-distance telephony has already resulted

in the falling off in the use of the mails between certain

points. This is especially true where the cities affected are

close together, and the telephone rate has not been made
prohibitory by the Bell monopoly.
Between New York city and Elizabeth, N. J., for instance,

there is now an inadequate long distance telephone service

which nets the Bell monopoly about $15,000 per year at the

rate of 25 to_;5 cents per single message. Between the same
points it is estimated that about 1,000 letters per day are
carried each way. At the 2 cent rate this would be a gross
revenue from the mail service of S40 per day or $14,600 per
year.

The telephone service has grown, even at this high rate,

while the mail service has steadily decreased. It has been
estimated that ihe telephone cable between New York and
Elizabeth cost about $10,000 and is capable of carrying
12,600 messages per day. The experts who have been assist-

ing Postmaster-general Wilson have figured that if the cost
of a telephone message between New York and Elizabeth
should be reduced from 30 to 2 cents, or one-fifteenth, the

business would become at least fifteen times as great, in
other words the income from the present volume of high-
priced messages would not be lowered at the cut rate, ow-
ing to increased business.

Between Chicago and Milwaukee the long-distance mo-
nopoly under the Bell system handles from 200 to 600
messages per day each way at the rate of 75 cents for day
and 50 cents for night messages. Originally the tariff be-
tween Chicago and Milwaukee was only 40 cents, but the
business mcreased so rapidly that the monopoly raised the
rate to 75 cents to prevent the necessity of building other
lines. It is the testimony of experts that the Chicago-Mil-
waukee long-distance line pays the entire cost of construc-
tion every 30 days the year round. One thousand mes-
sages both ways daily at 75 cents is $750 a day, or $22,500
a month. The line that handles this business does not
represent an investment of much more than a single month's
earnings.

Between Chicago and Evanston the rate of 15 cents per
message represents an income to the long distance com-
pany of about $50 per day, and the cost of maintenance is

practically nothing. The operating service at both ends in

the case of Milwaukee and Evanston and other intervening
points is more than paid for by the local business done in-

directly to the long-distance service.

These figures are given to substantiate the claim of the
telephone experts that the enormous profits of the Bell mo-
nopoly are wholly based on the monopoly and not on the

cost of the service. The charges could be reduced to all

points to one-tenth or one-twentieth of present figures, and
yet show a profit on investment.
One of the first results of the government's embarking in

the telephone business would be to break down existing mo-
nopolies. Patents have expired, and, according to the ex-

perts, the field for competition is clear. On the strength of
contracts with the government for a popular service at a
nominal rate independent lines would be built everywhere.
The feasibility of cheap telephone service, under the au-

spices of the postal authorities, is to be worked out by a
careful compilation of postal revenues between such points
as New York and Washington, Philadelphia and Baltimore,
Chicago and Milwaukee, and intervening cities. The cost

of building and operating independent telephone lines be-
tween the same points to handle messages equivalent in val-

ume to the miil matter will then be computed. The result,

it is confidently expected, will permit the establishment of a
2 cent rate for telephone messages between the points

named.
The growth of the system would naturally be gradual, and

the introduction of the same nominal rate for longer dis-

tances would follow in time. The same rule of profit for

short distances and loss for long distances that obtains in

the postal service would doubtless permit in time a uniform
nominal rate for the whole country.

In one of his recent letters to Postmaster-general Wilson
on this subject President ICeelyn wrote as follows:

*'It may be fair to assume that at least 70 per cent, of the

entire intercommunications will be done through the tele-

phone or telegraph within 10 years. The comparative effect

of this upon postal extension may, therefore, be considered

of great importance.

'•The great economy of telephone service, as well as its

great advantage, should lead us to early take steps to meet
its advances. It seems that the government could well

afford to maintain inter-connecting lines between the princi-

pal large cities, in such manner that the tributary cities

could reach those of any of the terminal points. We are

getting to a point where the telegraph and telephone go hand
in hand and where, at the present time, telephone messages
and telegraph messages are handled over the same wires at

the same time without interference."

Chicago Electrical Houses to be Closed
on Saturday Afternoons.

The following statement explains itself:

We, the undersigned electrical supply and machinery
houses of Chicago, hereby agree to close our place of busi-

ness at one o'clock on Siturday during the entire year, be-

ginning with the first Saturday in November. This agree-

ment to be binding only when signed by the Bradford Belt-

ing company. Central Electric company, Dearborn Electric

company. Electric Appliance company. Metropolitan Elec-

tric company, Osburn Electric Supply company, the C. E.
Woodruff company and the General Electric company.

Metropolitan Electric Company,
Wm. H. McKinlock, President.

Electric Appliance Company,
Thos. I. Stacey, Secretary and Treasurer.

Osburn Electric Supply Company,
M. Roy Osburn, Treasurer.

The C. E. Woodruff Company,
C. A. Woodruff.

Central Electric Company,
Geo. A. McKinlock, President.

Dearborn Electric Company,
Charles Messer, Treasurer.

Westinghouse Electric & Manufacturini; Company.

J. T. Tebbetts, Manager Chicago Agency.
Charles E. Gregory Company,

A. Louis Kuehmsted, Treasurer.

Bradford Belting Company,
W. L. White.

General Electric Company,
B. E. Sunny, Western Manager.

Siemens & Halske Electric Company,
F. B. Badt, Secretary and^ Treasurer.

Change in Rules Governing Sham Tor-
pedo Fights.

A dispatch from Newport says that' the rules governing

sham attacks by torpedo boats have been slightly changed.

The boat formerly had 2'4' minutes after discovery to get

within 400 yards of the object being attacked. This time

has been cut down to two minutes. Two attacks were made
by the Gushing on the night of November 12th upon the

torpedo station under the changed rules, and it' was found
to be much fairer, the torpedo boat's chances being less-

ened. It was very dark, and the searchlight worked to

perfection. Lieutenant Smith, in command of the Gushing,

made his first attack in the open water. Having come in

from Beaver Tail, along the Conanicut shore, he turned

sharply toward the east and ran stra-ght on the torpedo

station, the defense of which was in the hands of Lieuten-

ant Hutchins and a class of seamen gunners. The Gushing

was sighted far away, the pick-upof the craft being made at

such a distance that she app£ared to be merely a blur in the

searchlight beam. Lieutenant Smith (ailed to get within

400 yards within the two minutes allowed him, and was

therefore counted beaten. The Gushing won the second

attack. In coming in from Beaver Tail L'eutenant Smith

kept well in toward C juaniciit, and did not come out till

well up the bay. He was picked up, but not till he had

crept in so far that he easily discharged his torpedoes within

the 400-yard range before the expiration of the two minutes.

By careful estimate the station search light in these tests

was effective about lYz miles away. The Gushing was fol-

lowed this distance in its beam.

American Superiority Recognized by
German Engineers.

Hans Zopke, a Germin civil engineer commissioned by

his government to look into the methods adopted in this

country for the propulsion of cars by electricity, said to a

Washington correspondent: "I think America is far ahead

of any other country in the use of electricity. You have

taken advantage of eviry invention and appliance that the

minds of electricians have conceived, and ii this are the

leaders of the world. I have made miny reparts to my
government regarding the electric roads of the United

States, and now, as my leave is nearly up, I am furnishing

the final recommendations and observations. I have been

much interested-in the experiments with electric locomo-_

tives, and the one used in Baltimore is one of the marvels

of the age. It is a great credit to the General Electric com-

pany, and, I bslieve, is bit the forerunner oj greiter thing;

in the same line. I have applied for an extension of my
leave in order that I may remain in the United States to

see the developments of the next six months. I believe

that the spring of 1S96 will witness some of the greatest

experiments with electricity the world has known. The
principal trial will be in the use of electric motors on steam

roads, and I feel sure that the results will be surprising.

My government is much interested in the future of elec-

tricity, and is anxious to take advantage of all modern

methods and appliances.*'

On November 12th the bids for the machinery for the elec-

tric light plant for the village of Mount Sterling, Ohio, were
opened. Russell & Co. of Massillon, Ohio, were the suc-

cessful bidders for the steam plant at $2,928, while the Fort

Wayne Electric corporation secured the electrical plant by a

bid of $3,133.42.

Switzerland's Electric Wires.

The effect of telephonic facilities in this little republic

has been to decrease the number of telegraphic dispatches

1.45 per cent., as shown by the report of the administration

of mails and telegraphs for 1S94. . The statistics show that

while the telephone service is a greater expense, the re-

ceipts are much larger. Thus the receipts in excess of

expenses for telephonesare 403,205.75 franc-, and for tele-

graphs, 285,493.49 francs, making a gain in favor of tele-

phones of 122,712.26 francs.

The length of electric conductors, including lighting and

power lines, is distributed as follows in kilometers:

Lines. Wires.

Telegraphs (government) 7'203 20,092

Telephones "
7,844 4M53

Railroads 801 9,852

Private lines 59^ 928

16,440 72,025

There are 1,649 public telegraph stations, a decrease of

219 offices, where telephone service has been substituted

The subscriber pays for ordinary telephone service 100

francs for the first year, 70 francs for the second, and 40

francs per annum afterward, and five centimes foreach local

conversation.

Electric Bicycle Lamps.
Various patents have been obtained for electric bicycle

lamps. One is an ordinary primary battery, for which

claims of lightness, simplicity and effectiveness are made;
another employs a storage battery. A third proposal in-

cludes the use of a small dynamo on the machine. A cop-

per coil is revolved between magnets, and the electricity

passes to an incandescent lamp. Power is obtained from

the front wheel of the bicycle. A small wheel is placed so

as just to touch the tire on the inside of the rim of the bi-
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cycle wheel, the final plan not having been decided on.

This small wheel will be connected with the dynamo at a

gear of lour or five to one. Of course the lamp bums only
when the bicycle is in motion. It is believed that the whole
outfit can be made to weigh not more than one pound and
a half. Even at a slow pace enough electricity is generated

to make a light, and the speed can be increased to 20
miles an hour without any result other than an increased

brilliancy of the light. One objection seems to be the fric-

tion, although the inventor insists that it will be so slight

as to be unnoticed by the rider. At any rate, one does not
usually care to go far or fast at night, and the extra power
required might not be a serious hindrance. The light, of

course, would not be strong, but it might answer the pur-

pose.

Standard High Duty Electric Elevator.

The adaptability of electricity to all service where power

is required was never so apparent as in its application to

passenger elevators. The modern elevator is one of the

essential features of civih'zed society. Not only is is

indispensable to all office buildings, but it is now consid-

ered a necessUy in all hotels, club houses and large

residences. The many drawbacks of the hydraulic ele-

vator, coupled with the great cost of installation and

maintenance, have limited the field of the elevator up

to date, but the success of the electric equipment seems

destined to develop a field the extent of which has not yet

been calculated.

The essential features of the electric elevator are high

speed, absolute safety, complete control, applicability to the

current from lighting mains, and low cost of operation and

maintenance. All of these features are said to be combined

in the new electric elevator recently placed on the market

by the Standard Elevator 0^: Manufacturing company of Chi-

cago, which is shown by the illustration. The electric de-

sign is by Frank B. Rae, the well-known electrical engineer.

One of the reasons for the limited use of electricity in ele-

vator work up to the present time is that elevator manufac-

turers have paid little or no attention to the design of the

motor. In nearly all cases they have purchased an ordinary

motor of some standard type from one of the electrical com-

panies, and by the use of external resistance and complicated

switches controlled by dash-pots and solenoids have oper-
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reaches maximum speed quickly and without jar. This is a

eature of \ital importance, as it enables the motor to as-

sume a full load without the delay incident to other types of

electric elevators.

Third—The car starts with its maximum load and se-

cures a high average efficiency. As the percentage o

total energy expended throughout the day in an electric

elevator system is greater for starting the car from rest

than in moving it at full speed, this is a matter of the first

importance to the owner, who has the cost of operations to

meet. The motor is so constructed that no external

resistances, dash-pots or solenoids are necessary, the ab-

sence of which enables this high average efficiency to be

obtained.

Fourth—The Standard elevator contains many new and
important improvements in safety appliances for protecting

the passengers against accident, and the motor from overload

or obstruction. In this respect the elevator is the equal of

any hydraulic elevator yet designed.

These claims being so comprehensive, it is interesting to

know by what process Mr. Rae has obtained such an equip-

ment.

The Standard elevators have long been favorably known
to the public and are highly thought of wherever in use, so

that the electrical power found a first-class mechanical

outfit with which to combine.

The first objection to overcome was that offered by the

companies supplying the current. It is well known that

Edison companies have refused to permit more than 25

amperes of current at 220 volts to be drawn from their mains

at any one instant, as a greater strain would seriously inter-

fere with the lights. Heretofore this has been obviated by

the operator waiting until, by the cutting out of resistances,

the 50, 60 or 70 amperes necessary to start the load is in-

troduced into the motor. This involves considerable delay,

in addition' to consuming a large amount of energy that in

the Standard elevator is not required at all.

Mr. Rae solved this problem by designing a motor espe-

cially adapted for the work, that is, a motor having a field

of very large magneiic carrying capacity that can be ener-

gized at starting by a very large number of ampere turns.

Thus the starting torque is provided by an intensely

strong field and a small current.

Heretofore the greater part of the 220 volts pro-

vided by the lighting mains to electric elevators has

been wasted in external resistances, leaving but

little for the motor. In the Standard motor, how-

ever, there are no external resistances whatever,

but a large number of turns are provided,

giving the required ampere turns for en-

ergizing the field naturally.

The safety devices are novel and effect-

ive. An automatic locking device on the

electrical controller and switch prevents

injury if the car is loaded beyond its rated

STANDARD HIGH DUTY

ated a winding drum, with more or less success. This con-

struction would lift the load, start and stop the car, but it is

asserted to be highly inefficient as an elevator engine, ard

subject to the annoyances of stoppage, breakdowns, etc.,

inseparable from such a combination.

The Standard electric elevator bids for public patronage

on broad ani interesting claims.

First—The operator has complete control of the car. He
can move the car the entire distance of its travel at any

speed, irrespective of its load. At the =ame time the design

of the motor is such that he cannot damage things by care-

lessness or a willful manipulation of the controlling lever.

Second—The car starts immediately upon moving the lever,

ELECTRIC ELEVATOR.

capacity. Under this condition of overload it is rmposible

for the operator to increase the current, the locking device

holding the switch at the position of maximum lifting

capacity of motor. This permits a heavy load to be raised

at slow speed with absolute safety.

In case of the car meeting with an obstruction when run-

ning at high speed, such as a tight place in the guides, the

controller device will automatically diminish the speed and

increase the power applied, so that when the obstruction is

passed the car will again accelerate independent of, but

under the control of, the operator.

Another valuable feature is that in case the current ceases,

owing to interruption by stoppage of generating plant, or

break in the supply conductors, the controller at once as
sumes the starting position independent of the operator, so
that should the current be suddenly turned on again it finds

the motor and appliances in condition to receive it without
injury either electrically or mechanically.

Robertson-Thompson Steam Engine In-
dicator.

In the steam engine indicator perfect accuracy is de-
manded. The worst enemy to correct practice is friction

in the moving parts, and no instrument is considered worthy
of confidence unless the piston and parallel motion will

drop freely throughout the limits of their movement, with-
out the slightest suspicion of a " catch." As this must beac-

ROBERTSON'-THOMPSON' STEAM ENGINE INDICATOR.

complished without appreciable lo.«i motion in any joint, its

attainment is only possible by design and workmanship of

the highest order. To be assured that a slight friction will

not be contributed by the final adjustment of the spring, it

has been usual to provide some form of a " universal" or

"ball and socket" joint for its attachment to the piston.

Owing to the fact that this, as well as every other part sub-

ject to movement, musf be constructed as light as possible,

this ball joint has been made much smaller than considera-

tions of lubrication and freedom from wear under the ex-

cessive pressure %vould indicate.

To overcome this difficulty the arrangement shown in the

accompanying cut has been devised. Briefly speaking, it

consists in transferring the ball and socket joint from the

piston to the cylinder head, where it has no movement, so

that it can be made with a wearingsurface probably 50 times

greater than has been usual. As it requires no attention in

changing springs, there are no adjusting screws which,

sooner or later, will work loose while in operation and vitiate

the diagram. The fact that it can be lubricated at frequent

intervals while in use is also worthy of consideration. This

device involves all the principles and has all the advantages

claimed for the previous construction. It can be applied

to any standard indicator at present on the market. It is

manufactured by the Hine & Robertson company of New
York.

Electrically Operated Catling Gun Fires
l,SOO Shots a Minute.

The Naval Rapid Fire Gun Board, of which Lieutenant

N. E. Mason is the senior member, has submitted to Cap-
tain Samson, chief of the bureau of ordnance, a report on
the trial of an improved Gatling gun. A novel electrical

attachment is used with the gun, which permits of about

1,800 shots a minute being fired—a remarkable showing.

The motor is attached to the breech of the gun-casing by an

interrupted screw. The electric current is regulated by a

switch, and the connection with the firing mechanism made
and broken by a push-button held in the gunner's hand.

The weight of the motor and casing is 106 pounds; the

length, 21^ inches. The additional length of the gun
when the motor is attached is 20 inches. The projection

of the central shaft from the breech when the motor is un-

shipped is 2^^ inches. As stated, with the motor in op-

eration, the gun can fire 1,800 shots a minute. The board

says that several hundred shots were fired, the only inter-

ruption being due to temporary jams in the gun or feed

strips, and that the action of the motor was smooth and

regular throughout.

W. L. Primm, formerly of Chicago, has established an
electric light plant at Galena, 111. The recent opening was
attended by the mayor and other prominent citizens, who
expressed much satisfaction at the great improvement in the
lighting of the city. The Brush system is used.
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A Few Corrections Necessary.

Accuracy is the foundation stone of all valuable journal-

istic endeavor. This is especially true of technical journals,

which essay the role of specialists in the journalistic survey

of the arts and sciences. Josh Billings, in one of his phil-

osophical deliverances, asserted that he preferred to say few

things rather than so much that wasn't so, and he was wise.

But it is difficult to sift the kernels of truth from the chaff

of exaggeration and misstatement that beclouds scientific

and industrial advancement. The exercise of this discrim-

ination is one of the principal functions of the technical jour-

nalist. But lapses do occur, and the Railroad Gazette calls

attention to a recent striking instance:

One of the electrical journals says that the Grand Trunk is

about to adopt the electric locomotive for the tunnel service

under the Detroit river at Port Huron. We are informed

by that iournal that the locomotives now working the tun-

nel weigh 95 tons and have eight drivers; that the "cut

through the rock is lined with steel with a backing of a pe-

culiar kind of asphalt;" that the steam and the excessive

heat from the locomotives have such an effect on this back-

ing that it is rapidly deteriorating and that in other ways the

locomotives are mjuring the tunnel structure; hence the de-

termination to use electric locomotives. With a few cor-

rections this item will pass. The tunnel is not under the

Detroit river, but under the St. Clair river. The locomo-

tives now used have not eight drivers, but lo, and they

weigh in workmg order 195,000 pounds, all on the drivers.

The tunnel is not lined with steel, but with cast iron. The
backing of the lining is not asphalt, but Portland cement

grout. No injurious effect has been produced upon this

lining by the steam or heat from the locomotives. And
finally, the main proposition is not true; the Grand Trunk
is not about to about to adopt electric locomotives for this

service.

CORRESPONDENCE-

Attitude of Steam Railroad Companies
Toward Electric Traction.

In concluding an article on the development of electric

traction on steam lines, the Raihoay Revieia advances the

opinion that the turn which will probably be taken in elec-

tric traction is for the steam lines to continue to equip with

electric motive power for suburban service, or to secure and

develop the property of the existing electric lines. This

line of progress is being followed by one of the most

prominent eastern roads.

The twenty-fourth annual report of the New York, New
Haven &: Hartford railroad speaks well for the economy and

in other respects satisfactory results of the Nantasket ex-

periment. It says:

The experiment has demonstrated that power generated

in a stationary plant and transmitted by electrical agency

can be successfully used in the operation of a standard

railroad. The current expenses for fuel indicate that this

result is economically obtained. Power thus transmitted

is capable of indefinite subdivision, and is, therefore, most

available for frequent car service. The commercial result

depends only on the durability of electrical equipment.

The use of the existing power station will be extended

presently, and it is probable that electricity will be

promptly adopted by the company at other points on its

lines. With a road free from grade crossings, it is not too

much to expect its ultimate application wherever the busi-

ness justifies a frequent train service, and it is to be hoped

without the use of an overhead trolley.

Rohl-Smitin Statue of Franklin Going to

Pieces.

Visitors to the "World's Fair cannot fail to remember the

great statue of Franklin by Carl Rohl-Smith, the sculptor,

which was such a prominent feature of the hemicycle of the

electricity building. At the close of the exposition the

figure was removed to Philadelphia. The Record of that

city reports that it was placed on the campus of the Uni-

versity of Pennsylvania. It had been intended to place it

in the university library in honor of the founder, but it was

discovered that the piece was much too large to be erected

in the hbrary, and it was placed on the campus after the

staff of which it was composed had been coated willia

preparation to prevent its decay. It withstood successfully

one winter season, but the summer's heat decayed it through-

out. First the kite, which was greatly prized, was lost,

and now the head is gone.

Power Transmission Plant at Portland,
Ore.

The information furnished by the General Electric com
pany regarding the power transmission plant at Portland,

Ore,, which was illustrated and described in this journal

October 12th, was erroneous in one particular. The asser-

tion is made in the article that "the four-wire system is

worked at i 000 volts between wires and by means of

feeder regulators a variation of 4 per cent, in either direc-

tion is covered." This should read, "The four-wire system

is worked at 133 volts between any two wires and by means

of feeder regulators a variation of 7/^ in either direction is

covered."

New York Notes.

New York, November 16.—Nearly all of the lower

part of the city—from Forty-second street to the Battery

—

was in darkness last night. It was due to an accident in

the works of the Brush Electric Light company. The

seriousness of the matter was at once apparent to Mr.

Conlin, acting chief of police, who summoned all the

precinct c amraanders to police headquarters, and gave

orders that the patrolmen exercise unusual vigilance. The

accident was caused by the bursting of one of the main

pipes in the boiler room of the electric light plant. Three

men narrowly escaped scalding to death. Repairs were

made as quickly as possible.

Foreclosure proceedings have been brought in the United

States Circuit Court, Eastern District of Virginia, by F.

Kingsbury Curtis, representing the New York Guaranty

& Indemnity company, against the Long Island Traction

company, the Brooklyn Heights Railroad company and

Horace J. 'Morse as receiver. F. Kingsbury Curtis, a

special master appointed by the United States courts, will

offer at public sale at No. iii Broadway, on December

5th next, the rights, franchises and property owned by the

Long Island Traction company and the interest it owns in

the capital stock of the Brooklyn Heights and the Brook-

lyn, Queens County and Suburban Railroad companies,

together with all assets receivable by the Brooklyn Heights

company under the lease of February 14, 1893, and all

the interest of the Traction company in a certain guaran-

tee fund of ^,000 000 mentioned in the lease.

The managers of the elevated roads in New York and

Brooklyn seem to have adopted the polity of going to the

utmost limit of procrastination in getting at the inevitable

substitution of electrically transmitted power for steam

locomotives. They do not pretend to deny that the elec-

trical method is superior and cheaper in the end; they

know that the public desires the change, but they are loth

to discard their expensive locomotives and undertake to

make the improvement. They are conservative to the

verge of timidity and would be greatly benefited by an in-

jection of Chicago enterprise. In a recent interview,

O. F. Nichols, the chief engineer of the Brooklyn com-

pany, says that he knows of no electrical system that sup-

plies exactly what they want in that city, but he neglects

to specify what they do want. Mr. Nichols makes the

statement that the overhead road in Liverpool is the only

successful electrical elevated railroad that he knows of, but

does not state wherein the Metropolitan system of Chicago

is unsuccessful. His whole interview bears the impress of

a desire to pettifog the issue and to put it off as long as

possible. Mr. Nichols is careful, however, not to take a

decided stand against the use of electrical power. "I am
not antagonistic to the use of electricity far such pur-

poses," he says. 'T am only conservative, as the company

is. I take a great interest in the problem, and should wel-

come a profitable change of power. No; I don't care to

say which of the present systems I prefer. Perhaps the

Westinghouse system is operated a little more cheaply than

the others on surface roads, judging from the results shown

on the De Kalb avenue line. The matter has been talked

of by our ofiicers lately only in a general way. We have

had propositions made to us that we should permit our

road to be equipped with an electric system, the proposers

bearing the expense, with the provision that if the system

was operated cheaply and satisfactorily for a year we

should accept it. There have been two men within a year

who have come to us with plans and systems. We gave

them a respectful hearing, but the matter has not gone

much beyond that. We shall watch the proposed experi-

ment on the bridge with interest, as it may contain some

useful points for us. We operate about 20 miles, the

Kings County company about 10. If the company were

paying dividends it might be more disposed to take risks.

But if it became advisable to make the change of power

the company would be financially able to do it. It prefers

that some other road shall make the experiment, however."

There is some comment in Paterson on the fact that the

New Jersey Electric Railway company paid only half cash

for the November interest on its bonds and gave scrip for

the balance. The scrip is redeemable in either cash or

bonds six months hence, and on that date bonds are to be

issued in payment of the May interest. This system ex-

tends from Singac, Passaic county, through Paterson to

Clifton, Passaic, Rutherford, Carlstadt and across the

meadows to Union Hiil and Hoboken, where it connects

with the North Hudson county lines to ihe ferries. It is a

consolidation of several roads projected by James A.

Morrisse of Paterson and backed by New York capitalists

chiefly; but there are a considerable number of small

stockholders in Paterson. The capital stock is $2,400,000

and the bonded debt is stated to be $2,360,000. The
bonds were given as a bonus to stock subscribers. Large

sums have been spent in improvements, including rolling

stock and large carhouses at several points. The section

from Rutherford to Hoboken was only completed and put

into operation during the last summer. The officers,

elected last month are: John L. Heins, president; Thomas

D. Jordan, vice-president and treasurer; John J. Scanlan,

secretar}'; James A. Morrisse (chairman), William H. Mc-

Intyre, Thomas D. Jordan, John L. Heins, executive

committee. Mr. Morrisse denies that the road is in dan-

ger of bankruptcy. He says that the part from Singac to

Rutherford is paying both running expenses and interest

charges, and that the Rutherford-Hoboken end meets oper-

ating expenses.

The Metropolitan Traction company has at length suc-

ceeded in securing control of the Eighth avenue railroad

by means of a gg years' lease at a guaranteed interest of

15 per cent, on the entire stock. With the exception of

the Third avenue and the Madison avenue lines the

Metropolitan company has finally added unto itself all

the main surface railways of the city. It has gradually

absorbed crosstown and north and south lines. The
Eighth avenue line has long been an object of its desire.

It is reported that Mr. Law finally consented even to the

15 per cent, annual payment only under extreme pressure.
'

W. F. O.

Milwaukee, Wis.
Milwaukee, November 16.—The long squabble over

the electric lighting contract has been settled at last and

the city will not build a lighting plant of its own for some

years to come. The Badger Illuminating company; which

is simply a branch of the Milwaukee Street Railway com-

pany, has again got the contract for lighting the streets of

the city. The contract is for a term of five years and the

price is $109 a lamp a year for lamps located on an under-

ground conduit within two miles of the center of the city

and S92 a lamp a year for lamps located on overhead

conduits or on underground conduits outside of the two-

mile circuit. There are about. 100 lamps fed by under-

ground circuits outside of this district. The city, under

the new contract, will pay within $i a lamp as much as it

did last year for underground service, but it will pay very

much less—$iS a lamp—for overhead service, as the uni-

form rate under the old contract was $iio a lamp a year.

There is a provision in the new contract by which the city,

by giving due notice, may purchase the company's lighting

plant, the price to be agreed upon by arbitration. The
Common Council, having recognized overhead service, will

now have to repeal the ordinance passed a number of years

ago compelling the Badger Illuminating company and all

companies using electric wires on public thoroughfares to

bury their wires at a certain rate each year. The council

was very firm on this question until the question of erect-

ing a municipal lighting plant came up and then there was

a great deal of talk of the city's giving itself overhead

service in the outlying districts. Hereafter wires will

probably be buried in the business district only.

An attempt was made to set aside the deal by which the

Milwaukee Street Railway company or Its representatives

acquired the stock of the Milwaukee Arc Light company

and thus prevented competition in the city lighting matter.

An examination was held before Court Commissioner Mc-
Elroy, but nothing of importance was elicited, and the

whole proceeding has fallen through. It developed at the

examination that Dr. W. H. Earles and W. J. Fiebrantz

had obtained control of the Milwaukee Arc Light com-

pany stock and had transferred it to Charles F. Pfister.

The consideration was $100,000, of which $55 000 was to
*

be in cash, $25,000 in stock in a new company and the

balance a mortgage assumed by him. The contract itself

was very carefully guarded. The attorney for Mr. Pfister

requested the other attorneys to read the contract quietly

and not to allow the reporters to get any inkling of its con-

tents. Even the official stenographer was not permitted to

glance at the document, Gustav Wenninger, the plaintiff,

alleged that Earles and Fiebrantz acted as his agents in

the sale of the stock, while they had set up that they had

purchased the stock outright. The sum to be paid to him,

Mr. Wenninger asserted, was 100 cents on the dollar, but

only 75 cents on the dollar was offered to him. Mr. Pfis-

ter said that he had purchased the property in the interests

of other persons and that the stock had been deposited

wilh F. G. Bigelow as trustee. Messrs. Bigelow and Pfis-

ter are both directors of the Milwaukee Street Railway

company. Mr Pfister said that the first payment, amount-

ing to $25,000, had been paid upon the contract, and that

the second payment was due within a day or two. Fie- "-

brantz testified that Wenninger had owned 546 shares of

stock in the Milwaukee Arc Light company and that he,

Fiebrantz, had obtained an option of the stock which he had
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transferred to Dr. Earles. The consideration for Wen-

ninger's shares, according to the option, was fg.ooo. Dr.

Earles said that the option in question was in the possession

of his attorneys and that only $25,000 had been paid upon

the contract for the sale of the Milwaukee Arc Light

plant. At this point the examination ended verj^ abruptly

and nothing has since been heard of the matter.

Ex-Congressman McGann of Chicago and his associates,

who incorporated the Milwaukee General Electric Railway

company, have virtually been granted a franchise by the

Common Council. Whether they have won a victory over

the Milwaukee Street Railway company, is another

question. The committee on railroads had the matter un-

der consideration for a long time, and when finally

agreed upon a report, it was with so much unanimity that

nobody was able to understand just what it meant. It was

the first time that Alderman Frederick Kuth, the chairman

of the committee and the stout champion of the Milwaukee

Street Railway company, and Alderman George Thuering,

the most determined enemy in the Common Council of the

corporation which Kuth defends so faithfully, had ever

agreed upon a street railway measure that might injure

vested rights and interests. Everybody was surprised.

The committee, it was learned, decided to impose several

new conditions upon the company. It will be required to

put down all pavement between its tracks for a period of

five years and to keep the pavement in repair. Thus, if a

pavement is renewed or a different pavement laid, the com-

pany will have to stand the expense of improving the por-

tion of the pavement between its tracks. The company

will also be required to strengthen the south approach as

well as the north approach to the Sixth street viaduct, over

which it proposes to build a line. A bond in the sum of

$50,000 for the express purpose of indemnifying the cily

for the loss of claims for damages for personal injuries to

anybody at crossings, etc., is also demanded by the com-

mittee. The proposition to sell six tickets for 25 cents was

allowed to stand. P. J. Somers, representing the Mil-
,

waukee General Electric Railway company, said that so

far as he knew the provisions made by the committee

would be satisfactory to bis company. The route for the

line has not yet been accepted and the report has not been

made to the council. Alderman Thuering was of the

opinion that by the time that the ordinance was presented

to the council. Chairman Kuth would have ready a report

against granting a franchise to the new company. At

present the situation is so peculiar that one has no idea of

what is going to happen next.

The city officials and the street railway people have just

had a lively little spat. The city has raised the grade of

State street two inches and asked the railway company to

stand the expense of paving the portion of the street be-

tween its tracks with cedar blocks, with which the rest of

the street was being paved. The company is required to

keep the portion of the street between its tracks in repair,

but it at first refused to put down new pavement at iis own

expense. The commissioners of public works insisted that

the company was morally bound to put down the pavement

and the management was severely criticised for its un-

willingness to do the work. City Engineer Benzenberg

went so far as to declare that in the future the city ought

to build tracks for street cars wherever they were needed

and lease them to the street railway company or companies.

Finally the city officials called upon Charles F. Pfister, one

of the street railway directors, and laid the matter before

him, with the result that the company agreed to do the

paving. The city attorney had decided that the provision

requiring the company to repair the pavement did not

oblige it to put down new pavement between its tracks,

C.

Ordered^ That His Honor the mayor be requested to pe-

tition the General Court at the next session for the pas-

sage of an act that will enable the city of Boston to se-

cure, at the earliest possible date, its electric lighting at a

minimum cost.

The report of the committee, which was appointed some

time ago by the lower branch of the city government, and

which is responsible for the above resolution, is being criti-

cized in various quarters. The committee overlooked in its

estimate the liability of the city for damages to persons in-

jured by the wires, and it is conceded that the expense of

the electric light companies in defending suits, even those

in which it is ultimately successful, is a large item to be

considered in estimatmg cost of production. In a recent

case against one of the large companies in Boston the com-

pany expended over $2,300, exclusive of counsel and witness

fees, although it had no damage to pay to the plaintiff at

the end. The committee's estimate is also for an overhead

system, while under the laws of the commonwealth the

wires must go underground. In putting its wires under-

ground the Boston Electric Light company has already ex-

pended $300,000 and estimates that the entire cost of doing

this will be $900,000. On the question of average cost

under existing conditions Boston pays per hour per light

3.30 cents, while the average cost in the country, from re-

ports from 2,000 electric light companies, furnishing 300,-

000 street lights, is, per hour, 3.57 cents. It is unques-

tioned that the cost in Boston for state taxes, coal and

water are higher than in other cities of the same size. It is

also true that in some of the cities where the committee re-

ports lower prices for lights, the company makes its light

by water power, and practically saves the important item

of fuel. In this connection it may be said that the com-

mittee's estimate for building a 3,000-arc plant is $750,000,

but in January, 1893, an estimate was submitted to the city

council, prepared by City Engineer Jackson, which put the

cost for a plant with one station, and not including real es-

tate, at $1,286,320, while another estimate, submitted at the

same time by Stone & Webster, electrical engineers, for a

plant with duplicate stations, and not including real estate,

placed the sum necessary at $1,549,200. In both estimates

overhead wires were contemplated.

The West End company is about to equip one of the four

remaining routes which are now operated by horses with

electricity. This is a route which runs into the city from

Somerville and is really the only one of consequence which

is not already equipped with the trolley system. It is about

five miles long. There are two routes running through the

Back Bay, the swell residential section of the city, where

horses are now used, and there is also another short route

along the water front, between the northern and south-

ern depots, which is operated by horses. Of the 1,050

street cars now in use by the West h^nd road less than 50

are drawn by horses, including the Somerville line.

C. S. G.

only two streets in which the electric company has not the
right to lay down tracks. The matter has been brought to
the attention of capitalists by J. Arthur Maguire, consul-
general at (;)uebec for the Argentine Republic, and several
men of wealth are joining the promoters of the Buenos
Ayres railway.

New England News.
Boston, November 15.—The Boston Electric Light com-

pany and the Edison Electric Light company were petitioners

before the Board of Aldermen recently and asked for a hear-

ing oa the council resolution which recommends the estab-

lishment of a municipal electric light plant for the city of

Boston. The order as it came from the city council is as

follows:

Resolved, That in the opirion of the city council of the

city of Boston and in accordance with the provisions of

chapter 370 of the Acts of 1891, and chapter 454 of the

Acts of 1S93, it is expedient to exercise the authority con-

ferred by section i of said chapter 370 of the Acts of

1891, entitled "An Act to Enable Cities and Towns to

Manufacture and Distribute Gas and Electricity."

Resolved^ That, in the opinion of the city council, the city

of Boston should not pay more than $74 per arc per year

for its electric lighting, pending the establishment of a

municipal electric Hght plant.

Rt-solvcd, That, in the opinion of the city council of the

cily of Boston, the establishment of a municipal electric

light plant will result in a great saving to the taxpayers;

therefore be it

PERSONAL,
Elmer A. Sperry of Cleveland has l^een in Chicago sev-

eral days.

Ralph W. Gordon, representing the Gordon-Eurnham
Battery company of New York, is in Chicago.

Mr. and Mrs. George A. McKinlock of Chicago were
among the out-of-town visitors at the Horse Show in New
York last week.

George Warren Furbeck has been appointed general

southwestern agent for the Siemens & Halske Electric com-
pany of America and the Eastern Electric Cable company,
with olifice in the Bank of Commerce building, St. Louis,

Mo.

ELECTRIC LIGHTING.

The Knoxville, Tenn., Electric Light .S: Power company
will install additional engines and arc dynamos as soon as

possible to meet an increased demand for hght from the city

and private customers

The Chicago Edison company has connected its North

and South Side systems by a cable laid in the bottom of

the Chicago river at State street. The cable is not suffi-

ciently large to carry the entire North Side load, except

during the lightest time of the day. It contains two wires

of 1,000.000 circular mils each, together with neutral and

pressure wires. The whole cable is 388 feet long and is

laid in a trench in the bottom of the river, 22 feet below

the surface of the water. The cable is of the best quality

of submarine work and thoroughly armored.

ELECTRIC RAILWAYS.
A press dispatch from Youngstown, O., states that Sen-

ator Brice has purchased the controlling interest in the

Youngstown Park and Falls street railway. The road is

to run to the Lima coalfields, thence to the falls. It is in-

tended to haul large quantities of coal to the city, and large

tracts of valuable coal lands are included in the purchase.

Canadian capitalists are interesting themselves in the pro-

ject of an electric street railway in Buenos Ayres, Argentine

Republic. The city has 750,000 inhabitants, and there are

TRADE NEWS.
The Kester Electric Manufacturing company of Buffalo

claims to have, in its soldering compound, the best article

of its kind for soldering electrical work of every description.

The Missouri Electric Repair company of St. Louis re-

ports the sale of Colburn dynamos and arc lamps to the
Wear-Boogher Dry Goods company and the Lindell Hotel
in that city. These orders included the construction work
on both plants.

Electric /'cirivr proposes to issue an annual "Synopsis of
Current Electrical Literature," in book form, compiled
from the synopsis which appears regularly in the magazine.
There is need of just such a record of periodical electrical

literature in permanent library form, and as the editor, Mr.
Osterberg, has demonstrated the necessary discrimination
and impartiality for the task, the venture deserves success.

The Graham Equipment company of Boston, Mass.,
manufacturer of the beam truck, reports that it is at

present driven to the utmost capacity of the works to fill

orders. The extensive exhibit of this concern at the
Montreal convention, under the supervision of President

J. H. Graham, has resulted in a large number of orders
for trucks.

A neat catalogue is issued by the American Tool & Ma-
chine company of Boston, Mass., containing some pointed
announcements regarding its facilities for taking up a line

of jobbing work for which it is especially well equipped.
The new trademark is of unique design, and tastefully

displayed upon the booklet. This company has been ex-

ceedingly busy of late, and Assistant General Manager
M. M. Whipple reports that the indications are for a much
larger business for this year than ever before. The strong
personality of the company has had much to do with its

success.

The equipment of the model electric light and power
station recently erected by the city of Hamilton, O., has
called forth much praise from electrical engineers and
others who have visited the plant and inspected the ma-
chinery there installed. The Hamilton Daily Repiildicaii

in an exhaustive description of the establishment calls par-

ticular attention to the Root improved water-tube boilers

employed (there is a battery of two of these boilers, each
of 208 horse power) and says: "The electric light com-
mittee is to be congratulated upon their selection of these

boilers for the city's new electric light plant. In so doing
they have acted in accordance with the judgment of the

best engineers of the city."

The Triumph Electric company of Cincinnati, Ohio, an-
nounces that it has bought the entire plant, including all

patents, formerly belonging to the Waddell-Entz com-
pany of Bridgeport, Conn., and is now moving this plant to

Cincinnati, where it will be added to the present equipment,
giving the Triumph company one of the largest and best

equipped plants in this line in the West. The former Wad-
dell-Entz machines were well and favorably known and uni-

versally acknowledged as essentially high grade machines.
The same excellence of detail and design will be adhered to,

embodying such improvements as experience has suggested.

The reputation of the Triumph company for high grade
work is a guarantee in itself that nothing else will leave its

hands, and it is hoped that those who have desired informa-
tion concerning this machine in the past, and been unable to

get it,will note that it is again on the market. Any correspond-
ence addressed to Manager J. C. Hobart on the subject will

have prompt and careful attention. The company will not
discontinue manufacturing from any of the present Triumph
patterns, the many popular features of which have been so
well demonstrated. It will be its aim in the future as in

the past to give prompt and careful attention to anything
entrusted to it.

In describing the power plant of the Niagara Falls Hy-
draulic Power & Manufacturing company the Canadian
Journal of Comuierce says: "The four wheels for this plant

are being built by the James Leffel ^i: Co. of Springfield,

Ohio, under general plans and specifications made by the

engineer of the Niagara Falls Hydraulic Power & Manu-
facturing company. Three of these turbines are specified

to generate each 1,700 horse power under a head of 205
feet, which is the minimum head estimated as obtainable,

and to run at a speed of 250 revolutions per minute. As the
ordinary head will be from 210 to 215 feet, the power of
these wheels will be from i^Soo to 2,000 horsepowers each.

* * ^ " The James Leffel & Co., who make a
specially of high grade turbines for high heads and heavy
duty, supplied the Cliff Paper company at Niagara Falls

about four years ago with two horizontal turbines of sub-

stantially this same design, each of which, under 125 feet,

develops i, 200 horse power of a speed of 220 revolutions per

minute. - * - # Thisplant, which is*located adjacent

to the proposed new plant, has proved successful in all its

details. It embraces several new and important features

which had not been attempted before in turbine construc-

tion, all of which, with other new and valuable improve-
ments, will be embodied in the new turbines."

BUSINESS.
The Connecticut Telephone & Electric company of Meri-

den, Conn., has a complete line of telephone outfits, and is

prepared to furnish instruments of all grades, from the

simplest to those capable of the most exacting service.

The Consolidated Wholesale Supply company, 209 to
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219 South Clinton street, Chicago, manufacturer and
wholesale dealer in all kinds of merchandise for merchants,

agents and farmers, announces that it is examining samples

and selecting goods for a catalogue soon to be issued.

The Porter Standard Motor company of 6S Broad street,

New York, has just issued catalogue No. 5 of motors, dy-

namos, batteries and electrical supplies. Scientific and
mechanical exactness is claimed, and a specialty is made of

small motors designed to be driven by battery currents.

As an indication of the fact that Paranite wire is rapidly

growing in popular favor, the Electric Appliance company,
Chicago, states that although the factory is running full force

night and day it is having great difficulty in keeping even
with its orders. It is turning out more rubber- covered wire

now than at any previous time in the history of the business

The Racine Boat Manufacturing company has just closed

a contract with a Chicago gentleman for a steel steam
pleasure yacht costing about $75,000. The yacht vnll be
equipped with all modem conveniences, and is to be built

this winter and ready for spring delivery. This contract

will necessitate putting in some special tools for this work
and the purchase of considerable material.

The new office of the American Circular Loom company,
recently opened by H. H. Brooks and A. D. Chandler in

the Marquette, Chicago, reports an excellent business and
prospects encouraging. Messrs. Brooks & Chandler cer-

tainly deserve success for their progressive policy, and it

will be gratifying to their many friends to note that the

move in Establishing a western office is already bringing in

fine returns. In this connection it is interesting to note

that the American Circular Loom company has recently

completed an excellent piece of work in the government
insane asylum in the District of Columbia. The electrical

plant in this asylum is constructed of strictly first-class ma-
terial. It is wired with Kerite, and American Circular

Loom conduit is used.

Amongst the recent installations of underground wires

in Chicago, the work now about completed by the Standard

Underground Cable company for the Postal Telegraph-
cable company, in providing the necessary underground
wires for the latter company's contemplated removal to the
Stock Exchange building, is particularly noticeable. The
facilities necessary for this important work required several
miles of 126-wire, lead-covered, fiber-insulated cables -of

unusually large size. These enormous cables were suc-

cessfully drawn into cement-lined conduits provided by the
National Conduit Manufacturirrg company. Their ex-

treme size and weight required particular methods and
special apparatus for the purpose 01 drawing them through
the ducts, and a large force of skilled %vork-men was nec-
essary to do the work. Some idea of the size of these
cables may be had when it is stated that the joints and
branches required a lead pipe of four inches in diameter
to cover them. The successful completion of this work
reflects great credit upon the Standard Underground Cable
company and its Chicago management which is in the
hands of J- R- Wiley, with F. S. Viel^ as superintendent
of construction.

ILLUSTRATED ELECTRICAL PATENT REC0RD.
549,485. Electric Locomotive. Francis B. Badt, Chi-

cago, 111. Apphcation filed August i, 1S95.

The arrangement is shown in the cut, and this claim is

made: In an electrically propelled vehicle the combination
with a plurality of speed motors, each mounted directly upon
an axle of the vehicle, of a plurality of starting motors con-
nected with the axles through intermediate gearing, a clutch

for each of said starting motors, means for simultaneously con-

necting or disconnecting the starting motors, means for con-
necting the starting motors in circuit, and means for suhse-
quently connecting the speed motors in circuit and for discon-

necting~the starting motors from the circuit.

549,491. Railway Telephone System. William H. Clew-
ley, Providence, R. I. Application filed April io,

1S95.

NO. 549)485-

A system of wiring for electrical communication is described,
which consists of two parallel conductors, each normally elec-
trically open in one direction but at opposite ends of the sys-
tem, means at various points along the conductors by which an
instrument for electrical communication may be inserted be-
tween them, an electrical connection between the other ends of
the conductors, one or more instrumeats for electrical commu-
nication inserted in the electrical connection, and means for

electrically connecting one or both of the conductors at its

normally open end with the other of the conductors.

549.501. Electric Shunting Device. Augustus B. Depuy,
Camden, N. J. Apphcation filed March ig, 1S95.

The device comprises a galvanoscope, having fixed to the
a.\is of the needle a cam situated between two flat contact
springs, the springs being connected respectively, one with
the coil of the galvanoscope and the other with the ground.

549.502. Dynamo Brush. James Dickson and Robert G.
Shapcott, London, Eng. Application filed July 7,

.
1S93.

Plaited and compressed wires are inclosed in the wire gauze
jacket, having its outer edges secured by wire stitches, and its

ends covered by the securing cap,

549,522. Electric Motor System and Traction Device.
Thomas P. Milligan, South Orange, N. J. Applica-
tion filed January 26, 1S95.

A single rail, a motor for supporting wheels which rest on
the rail, driving wheels on each side of the web of the rail

which are positively driven by the motor, and means to per-
manently and independently press each of the driving wheels
against the rail.

549,542. Electric Elevator. Humphrey R. Smith, Chi-

cago, 111. Application filed March 4, 1895.

Features included in the invention are a car, an electric
motor, an electric switching device arranged in the motor cir-

cuit, a circuit for controlling said switching device, and means
carried by the car for varying the current in said switch-con-
trolling circuit.

549.556. Automatic Electric Cut-off. Clinton E. Whit-
ney, New York, N. Y. Application filed January 2,
1S95.

In this mechanism there are a casing, a 'dial, clock works in
the casing, an hour hand whose hub carries a stud, an indi-
cator and a setting wheel, a wheel on a shaft, and engaging
wheel for setting the indicator, contacts and wires adapted to
put the time mechanism in electric circuit with a battery and
au.\iliary mechanism.

549»577- Arc Lamp Globe Holder. Gilbert L. Moyer,
Hartford, Conn. Application filed March 19, 1S95.

In combination with the frame of an arc lamp there are
bracket.^ with guiding openings through one edee of the upper
plates, and guiding openings through the opposite edge of the
lower plates, a movable globe holder, and connections between
the brackets and the globe holder.

549J597- Combined Rheostat and Reversing Switch for
Electric Motors. Jonathan P. B. Fiske, Alliance, O.
Application filed November 6, 1894.

A frame and a tray secured thereto, a resistance coil retained
in position by the tray, and haWng its convolutions insulated
from each other, and a contact device adapted to be passed

Issued November iSy iSg^.

transversely over the convolutions to inc\ude more or less of

the resistance coil in an electric circuit, aie the chief parts of

the de\'ice.

549,598. Electric Controller. Jonathan P. B.,. Fiske,

Alliance, O. Application filed February 13, 1895.

A flat coil of resistance material having insulation between its

convolutions is used; also two sets of contact plates disposed
parallel with one face of the coil, connections between both sets

of contacts and the convolutions of the coil, and a contact de-
vice constructed and adapted to be moved over either set of
contact plates.

549,608. Electric Controller. ^Vilham H. Morgan, Alli-

ance, O. Application filed August 22, 1895.

A frame for an electric controller, consisting of two open
castings secured together so as to form a shell or casing, hav-
ing elongated openings in its sides or edges, and wire netting
in said elongated openings.

549,621. Controller for Electric Motors. Merle J. Wight-
man and Oscar Urban, Scranton, Pa, Application
filed February 6, 1895.

Two electric motors arc employed with their multiple series
controller, a switch and connections whereby the motors may be
run in multiple, each with its own controller resistance or other
means for governing its operation.

549)636. Electrical Steering Gear. George S. Gnmston
and Alfred H. Dykes, London, Eng. Application
filed April 9, 1S95.

Two electro-magnetic clutches, each adapted for coupling
with the screw gearing, a prime motor operating the clutches,
and screws to turn the rudder to starboard or port as deter-
mined by the clutch, for the time being engaged with the motor
and screw gearing, and a source of electric energy' in circuit
for magnetizing either clutch are employed.

549,644. Regulation of Alternating Generators. Francis
P. Ide, Eau Claire, Wis. Application filed April 6,

1895-

The method employed of regulating the potential of an alter-
nating current generator consists in energizing the field

thereof by means of a continuous or direct current supplied by
an exciter, rectifying the current produced by the generator,
and then through the agency of the rectified current variably
shunting lines of force around the armature, thereby effecting
the reduction of the strength of the field for small loads and the
increase of the strength for larger loads.

549,649. Storage Battery. Morris Moskowitz, Newark,
N. J. Application filed April 20, 1895.

A storage battery is described, comprising a cell, shallow
cups or pans open at the top, a metallic ring or frame in each
cup or pan, an active material firmly secured in each ring,
whereby the same is removably arranged with the rings in the
cups or pans, connections with the rings or frames, and means
between the cups or pans f^r separating them and exposing
the surface of the active material directly to the action of the
acid in the battery.

549,652. Underground Electric Propulsion. John E.
Parker, New York, N. Y. Application filed June 23,
1S94.

xo. 549,644.

A rectangular metal slotted conduit, having a continuous
flange or flanges on the base thereof, and a removable cover in

which the slot is formed, in combination with the removable
iron cross frame adapted to support the underground conductor
and the removable cover, are tlie essential features of the in-

vention.

549,655. Contact Device for Electric Railways. Con-
stantin A. Philipsborn, Berlin, Germany. Applica-
tion filed April 20, 1S93.

Two independent laterally extended contact surfaces arc
adapted to respective line conductors, and means connecting
the contact surfaces to the vehicle, and permitting iheir bodily
movement both longitudinally and transversely of the con-
ductors are employed

.

549,663. Carbon Brush Holder. George H. White, Chi-

cago, 111. Application filed August 5, 1S95.

There are a clamp having a flat surface, against which the

carbon brush or block is adapted to be fixedly clamped, a

holder upon which the clamp is mounted, and a resilient con-
nection between the clamp and the holder, permitting the

longitudinal movement of the clamp, and also a rocking move-
ment forward and backward in the plane of the commutator.

549,709. Multiple Telegraphy. Thomas B. Dixon, Hen-
derson, Ky. Application filed September 12, 1895.

One of the claims follows : In a system of multiple telegraphy
the combination with a line conductor, means for supplying
current to the line, a current varying transmitter adapted to
varj- the current strength in the line, and a receiving instrument
corresponding to said transmitting instrument and operated by
variations in the line current produced thereby, of a pole
changing transmitter arranged when operated to change the
line polarity, a receiving instrument corresponding thereto and
operated by reversal of the line polarity, a magnet operated by
a circuit controlled by said pole changing transmitter, contact
points controlled by said magnet and arranged to throw int-^

the line for a brief instant when operated a source of current,
whereby a current pulsation may be produced in the line, and
the receiver corresponding to said pole changing transmitter
may be operated independently of the operation of said current
varying transmitter.

549,715. Electric Clock System. Adolf Franke, Berlin,

Germany. Application filed September 19, 1S93.

xo. 549,802.

A master clock is provided with a circuit closer; a series of
secondarj" clocks is provided with hand-setting devices and
with circuit closers operated to close and break the circuit at
predetermined intervals, and timed to throw the clocks suc-
cessively at predetermined intervals into the circuit of the
master clock, a source of electricity, and electrical connections.

549,794. Lightning and Heavy Current Arrester and
Alarm. Miller R. Hutchison, Mobile, Ala. Applica-
tion filed May 25, 1895.

A spring actuated shunt lever and electro-magnetic locking
and releasing devices are employed, as well as a drag switch in

the main line disconnected from but operated upon and actuated
by the shunt lever automatically in resetting the instrument.

549.802. Telephone Transmitter. Ignatius Lucas, Pas-
saic, N. J. Application filed May 15, 1895.

A telephone transmitter is shown, comprising a casing, a
diaphragm, contact disks, one of which is engaged by a point
on the diaphragm, and a filling made of silver and placed in

the casing at the back of the diaphragm, and embedding the
'

contact disks.

549.803. Telephone Transmitter. Ignatius Lucas, Pas-
saic, N. J. Application filed May 31, 1895.

A material is used composed of a base ha\Tng granulated
carbon thereon, the material being between the opposing faces
of the buttons with the carbon in contact with the buttons.

549,Sio. Electri

Dallas, Te.x.

Switch. William T. M. Mottram,
Application filed July 9, 1S89.

Juxtaposed pairs ofcontact points ofan electric system are em-
ployed with an electric switch, and a contact plate is pivoted to

the latter, and has its contact faces on each side of the switch,
by which the faces are made to adapt themselves to the position
of the pairs of contact points to which they are applied.

549,860. Telephone. Alfred Stromberg and Androv Carl-

son, Chicago, 111. Application filed September 21,

1893.

A case is employed, having interior and exterior threads of
different pitch, a diaphragm seat with thread adapted to fit the
interior threads, and an inclosing cap adapted to fit the ex-
terior thread,

549,874. Electric Speed Regulator. Carl W. Larson,
Schenectady, N. Y. Application filed April 8, 1S95.

A counter-balanced governor for an engine mounted in uni-
versally moving bearings upon a fixed support, yielding
power connections between the engine and the governor; and
means are actuated by the governor for controlling the speed or
power of the engine.

549,876. Electric Motor. Robert Lundell, Brooklyn,
N. Y. Application filed March 2, 1893.

An alternating current electric motor is described, having
one or more ."ield magnet poles of magnetic material and with-
out energizing coils, a rotary part having multiple arc windings
connected to a commutator or current collector, and one or
more pairs of current collectors or brushes adapted to bridge
two or more of the coils during the time they are passing the
field magnet poles.

549,886. Electric Meter. Ralph 0. Hood, Danvers,
"

Mass. Application filed June 8, 1S95.

Features of construction are an electric motor, a' device for
reversing the direction of movement of the movable part of the
motor after it has reached a definite velocity, and a recording
mechanism.
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Automatic Shoe Blacking Machine.
Much enort and considerable money have been expended

in the endeavor to prodoce a practicable automatic machine

for blacking and polishing shoes. Electrical power is par-

ticularly adapted to this class of work, and so nearly, if not

all, machines of this char..cter are electrical, the work of

the inventor being to connect the motor with the mechan-

ism for applying ihe blacking to the revolving brushes and

driving the latter in as small a compass as possible, and

with a minimum loss of power. The whole outfit must be

compact and so encased and supplied with indicators that

the customer may operate it without

experience and with no fear of soil-

ing his clothing. A coin- operating

mechanism must also be attached.

The conditions appear to be fairly

met in the machine herewith illus-

trated, which is now exhibited in

Chicago by the Automatic Electric

Shoe Polishing Machine company

of Washington, D. C. Fig. i shows

the machine open, giving a view

of the mechanism, while Fig. 2 is

a picture of the encased apparatus,

as it appears ready for operation,

showing the ingeniously shaped

brass shield for the shoe-brushes at

the base.

The machine is about 36 inches

high and iS inches wide, occupying

about as much space as an ordi-

nary chair, as shown in the illus-

tration on this page. It is designed

to be operated by dropping a nickel

in the slot on top and will run a

minute and a half, giving ample

time for blacking and polishingboih

shoes. The case is of oak, and

a brass hand-rail is provided for

the convenience of the customer

who prefers to stand rather than sit

in front of it. On the top is a dial

with a traversing finger and sections

designating the several operations,

such as: Cleaning—Blacking—Pol-

ishing Toe—Change to Other Brush

for Shank and Heel—and so on for

the second shoe. This is considered

an important feature of the machine,

because it informs the operator of

the actionof the interiormechanism

and the lime at his disposal for

completing the work of polishing a

pair of shoes.

A one horse power 1 10 volt motor

drives, by a sprocket chain connec-

tion, two hollowed-out shoe-brushes

at the rate of 1,700 revolutions

a minute. These brushes revolve

in opposite directions—the one at

the right, for the toe, from the oper-

ator, and the one at the left, for

the shank and heel, toward him.

The openings in the shield are ao

arranged that the operator can only

put his foot under ihe toe bi ush and Lver the second bru^h,

a heel-rest being provided with the latter. Thus the foot is

naturally drawn to the best position for application. Each
brush serves as a cleaner, dauber and polibher for the por-

tion of the shoe which touches it, hquid blacking being

automatically forced upon it in small quantity at just the

proper instant. Each shoe must, of ccurse, be applied to

both brushes, and the best results are obtained by gently

moving the shoe about, "feeling" for the bristles, so that

every portion of toe, shank and heel will be reached. The
case has front and back doors, and the brmh shield is

removable, so that the mechanism is easily accessible for

cleaning, replenishing the bkcking, repairs and collec-

tions.

As shown in Fig. i, the interior of the machine is di-

vided into three parts. On the upper shelf is the coin-

operated device, by which, by striking a simple finger

switch, the motor is put in circuit. An interrupted gear-

wheel, timed for 1}^ minutes, opens the circuit after each

shoe-brush has been operated twice. Here also are the

dial-shaft, revolving the indicator finger twice, showing the

different operations for each shoe, and a register which

checks off every nickel going into the box.

In the central portion is the motor, power being taken

from the commutator end of the shaft. An ingenious
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shifter is provided by which the shoe-brushes are revolved

in opposite directions. The blacking is forced on the

brushes by plungers in reservoirs, actuated by an arrange-

ment of dcgs and cams. The ba^e of the maihine is given

up to the shoe-brushes and immediate connections. Much
care has been exercised to arrange the shaftirg, sprocket

chams and mechanical accessories as compactly as possible,

and no space is wasted. Power is taken from a lamp

socket, and it is claimed that the machine is as nearly auto-

matic as can be made.

The company intends soon to bring out a still smaller ma-

chine for residences in which power will be supplied to the

motor by either primary or secondary batteries. The ma-

chine illustrated is intended for public buildings, hotels,

club-houses and the like, wherever an incandescent circuit

can be tapped.

Electric Railway Affairs in Chicago.
The overhead construction of the Clark street trolley

line, which penetrates the heart of the'business district of

Chicago, has been completed to Washington street, the ter-

minus. According to the conditions of the agreement made
by Mayor Swift with the company. Commissioner Kent says

that on the day the first car is run over the road the com-

pany will pay $25,000 into the city treasury to be devoted

to the street-cleaning fund. The
new line will save time for many
South Side people and is expected

to bring passengers from Engle-

wood and Auburn Park almost as

quickly as the steam roads can do.

Electric cars began running on

Saturday in Forty-seventh street,

between Ashland avenue and the

Illinois Central railroad, making it

possible to get from Kenwood sta-

tion to the downtown district in

about 35 minutes for a 5-cent fare.

The Halsted street electric line ex-

tension was put in service on Sun-

day, the cars running from Fortieth

street as far north as O'Neill street,

where a transfer to the West Chi-

cago company's cable cars will bring

passengers downtown.

The Chicago City Railway com-

pany has plans for a new electric

line running in Dearborn street,

from Lake street to Thirty-second

street, except between Polk and

Fourteenth streets, where it will run

in Third avenue and Custom House
place. This extension is said to be

in connection with the proposed

change of the present hor.se car line

between Polk street and the North-

western station to Jhe electric S)S-

tem, the joint owners of this being

the North Chicago Street Railroad

company and the Chicago City Rail-

way company. Ostensibly it is the

intention of the latter to make use of

its joint right in this line for another

north and south road, but it is said

that it is more for the purpose of

sliutling out the General Electric

l\ ailway company from Custom

1 louse place and Thiid avenue, the

nnly remaining north and south

ireets which are now open for the

jmpeting line. A bitter fight is

liinv being waged between the two

ompanies for the consent of the

property owners. The fact that the

Chicago City Railway company has

such an extensive system of trans-

ers to the South and West Sides

has materially aided it in gaining

the signatures of property owners

along the proposed route. This line will give the City

Railway company four main lines into the heart of the city

and leaves it almost master of the field. But the General

Electric Railway company has not given up the fight. On
Saturday it sent out a circular to property owners announcing

that it had decided to pay the city $250,000 for an ordinance

foran undergrourd sy^-tem in Dearborn street, Plymouth

place and Custom House place, between Twenty-third and

Jackson streets.

Elevated raihoad companies are planning to bring sub-

urban surface cars over their tracks to the central section

of the city. According to statements made by D. H. Lou-

derback it is proposed to devise some plan by which sub-

urban electric cars can be brought upon the elevated ter.
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minals six or seven miles from the downtown district and

then brought by express over the congested district.

The Lake Street Elevated road contemplates bringing

through the cars of the Cicero and Proviso Electric line in

this manner, and the Northwestern Elevated intends adopt-

ing the same plan with ihe line running through Evanston.

The Northwestern is building a four-track system down to

Chicago avenue and the two central tracks will be used for

express business and will bring these surface hne cars

through. Surface cars can be brought up to the elevated

on a very easy grade.

The Chicago Central Electric company, according to the

statement of Mr. Willits, one of its promoters, has secured

the requisite frontage consent in Jackson street for the trol-

ley line it proposes to operate. The capital stock is to be

$1,500,000, and, besides himself and W. G. McCorniick,

the persons interested in it are men of New York, Balti-

more and Chicago. The Chicago Subway, Arcade &:

Traction company has completed it plans, and an ordinance

will be introduced in the council very soon. The sum of

$1,500,000 will be deposited with a trust company on the

passage of the ordinance to cover the expense of building the

first mile of road. The board of directors includes several

prominent capitalists, whose names, it is said, will be with-

held until after ihe passage of the ordinance.

Mayor Swift received a check for $i,ooo on November

2ist from the Calumet Electric Railway company, being the

first installment of the $50,000 exacted by the city for ihe

recent franchises.

The main feature of the shear is the recess seven by nine

inches, in the tail of the lever, which forms a socket in

which the pitman operating it bears. The recess is bab-

bitted and has lubricating holes at the top. The crank

operating the pitman is a steel casting having nine inches

diameter journals and wrist, while the gear wheel seat is 2S

inches diameter and has the key way placed opposite the

wrist or point of work. The main gear-wheel is 96 inches

diameter, 12 inches face of teeth and shrouded to the pitch

line. The arms are H section and the rim is strongly re-

enforced and carries a counterbalance for the crank and

lever. The hub is key se-ited at four pomts, so that the

wheel may be turned when the teeth that do the cutting

Electrically Driven Shear.

The adaptability of electric motors to the ponderous in-

dividual machines of iron and steel plants is well shown by

the combination illustrated in the picture, which represents

what is undoubtedly the largest shear to which electricity

has been applied. This machine was built by the Frank-

Kneeland Machine company, Pittsburg, Pa., for the Granite

City Steel company. Granite City, 111. The shear is located

n the scrap yard, about 600 feet from the boiler. The

suggestion of driving by electricity was made by G. L.

Luetscher, superintendent of the works, to attain economy

and convenience of transmitting the power, freedom from

annoyance of draining and freezing in winter and the ability

to operate the machine under all conditions with cheap

labor.

The motor is a slow speed, steel frame, constant speed

machine. The armature makes but 500 revolutions per min-

ute and is controlled by an extra heavy rheostat that will

admit of starting the motor very slowly. This is a very im-

portant feature, because the inertia of the flywheel, gear wheel

and lever of the shear require great power to start them.

The shear itself is the heaviest of its kind, weighing, with

the motor, over 90,000 pounds, and is calculated to exert a

pressure of 900 tons at the center of the knives. It has a
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become worn. The main pin is steel. The first gears are

cut from the solid and are six inches face, two mches pitch.

The flywheel is 96 inches diameter and weighs 5,500

pounds; has a turned and balanced rim. The flywheel

shaft is SIX inches diameter, forged steel, and has a sub-

stantial outboard bearing and sole plate. The bed, lever

and gear-wheels are extra strong iron, cast from ilie air

furnace, and the workmanship throughout is the best of its

kind.

The Iron Agc^ from which the cut and description are

taken, predicts thai: the use of this machine will without

doubt lead to a much more extensive introduction of electric

ELECTRICALLY

capacity to cut \% inch square soft steel billets, and as large

a section of rounds as is now used in railroad axles. The
knives are iS inches long and may be extended to 24; are

seven inches deep and 2^ inches thick. The bed is mass-

ive, and intended to absorb the great shocks due to heavy

cutting. It alone weighs 44,000 pounds. The cutting edge

of the knives is exactly central between the housings, thus

throwing an equal strain on both housings, utilizing the ma-

terial in the best manner. The housings holding the main

pin are 30 inches wide and 14 inches deep each. They have

a bearing and wedge to take up lost motion; they are ex-

tended upward to carry a tension bole 2.),^ inches diameter,

which assists the main pin in its work of holding the spread

of the housings.

DRIVEN SHEAR.

power to drive independent macliines in iron and stee^

plants.

Competition in the Fire and Police Tel-
egraph Business.

The interesting announcement is made that James W.
Johnson has assumed the western agency of the United

States Fire & Police Telegraph company of P.oston, and

has opened an office at 314 First National Bank building,

Chicago. This means an active competition to the Game-
well system in the West. Mr. Johnson is a clean, straight-

forward business man, well and favorably known to the

electrical fraternity through his long connection with the

General Electric company and other electrical enterprises

in Chicago. All who know him realize that he will stoop

to no dishonorable practice in the dealing with municipali-

ties which will be necessary by his new business connec-

tion. This will be in refreshing contrast with the current

reports concerning the long-continued relations of the

older company and the head of the electrical department

of at least one large city. The United States apparatus is

strongly commended by the authorities of the cities using

it, as was developed by the thorough investigation—cover-

ing 50 cities—made by Mr. Johnson before accepting the

agency; The competition will be largely one of business

methods, and the result will be awaited with interest.

Automatic Time Cut-out.
The arrangement which is illustrated in the accompany-

ing cuts was designed by F. B. Badt of Chicago for the

purpose of automatically breaking a circuit after it had
been closed for a certain length of time and thus prevent-

ing the batteries from becoming exhausted. The device

is intended particularly for use in connection with batteries

employed in domestic work, such, for instance, as operat-

ing electric bells and gas-lighting systems. When used in

this manner, the circuits of the batteries are only closed

for a short period each time, and hence if the circuits re-

main in good condition the batteries will last for a long
time without attention or renewal. If, on the other hand,
the circuits become closed for any length of time, as is

often the case, the batteries will run down and in most
cases become entirely exhausted, so that a renewal is nec-

essary before the bells or other translating devices can be
operated. By the use of this device, the inventor claims,

this short-circuiting of the batteries is entirely obviated.

The cuts show the arrangement and application of the de-

vice. Fig. I presents a diagrammatic view of a bell circuit

in which it is employed. Fig. 2 is a modification of the

arrangement, while another form is illustrated in Fig, 3.

It may be stated that the invention consists in employing
a device that is affected by changes in temperature in the

circuit of the battery in such a manner that the heat de-

veloped by the current of the batteries will act, through

the agency of this device, to complete a local circuit

through an electro-magnet after the current has been flow-

ing in the battery circuit for a certain time, the electro-

magnet operating to break the circuit of the battery. In

the cuts. Fig. i shows a circuit containing a battery ^, a

bell B, a push-button C and a coil of wire D. The coil

D is preferably of some material having a comparatively

high resistance to the flow of the current, so that heat will

be developed when the current passes through it. Placed

within the coil Z> is a bulb E, containing mercury, to

which is attached the hollow stem E' , A local battery F
has one terminal connected with the mercury in the bulb

E, the other terminal being connected with one terminal of

the electro-magnet G. The other terminal of the electro

magnet is connected with the opening in the stem E'

.

The coil D of the bell circuit is connected by wire D' to

the armature // of the electro-magnet G. The armature

is pivoted at one end and normally rests upon the contact

/, which is connected by the wire J to one electrode of

the battery A. A pivoted hook K is provided with a re-

tractile spring JC and is so situated that when the arma-

ture fix's, attracted by the magnet G the armature will be

caught by the hook and held away from the contact /.

When a bulb E and tube E' are uscd, it is evident that

the length of time that must elapse before connection is

made between the two wires at the ends of the bulb and

tube, when the bell circuit is closed, will depend upon the

temperature of the air around the bulb and tube. When
the air is warm, the mercury will be nearer the top of the

tube, and hence will reach the wire sooner when heat is

applied than when the air is cold. This difficulty is obvi-

ated by using the compensating devices shown in Figs. 2

and 3.

Fig. 2 shows an arrangement similar to that of Fig. i,

with the exception that the bulb E and tube E' are re-

placed by the U-shaped tubes L and M. Each tube is

closed at one end and is partially filled with mercury or

the like, as shown. A float N is placed on the surface of

the mercury in the tube M and has connected to it a con-

ductor or wire O. The wire is so shaped that its end P
enters the open end of the tube L. The closed end of

the tube is surrounded by the coil D. By this arrange-

ment the distance between the surface of the mercury in

the tube L and the point P qf wire O will not be varied

by changes of temperature of the surrounding air, as the

mercury in each tube will be affected alike.

As shown in Fig. 3. two ordinary thermostats Q and R
are substituted for the mercury tubes. These thermostats

are made of two different metals that have a different co-

efficient of expansion. The distance between the con-

tacts S and T is not varied by the temperature of the sur
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rounding air, as the thermostats are arranged so as to be

moved in the same direction by similar changes in temper-

ature

When the bell circuit is open and in working condition the

armature //"will rest upon the contact point /. If now the

tell circuit should become closed for any reason, the current

passing through coil D will heat the mercur)- in the tube E'

,

The expansion of the mercury causes it to rise in the tube

E\ and hence, unless the circuit is broken, the mercury will

continue to rise until it reaches the wire at the upper end

of the tube E' and completes the circuit of the battery F,

When this circuit is completed, the magnet G is energized

and attracts its armature H^ so as to move it away from the

contact /and bre::k the bell circuit. As the armature//

FIG. I. AUTOMATIC TIME CUT-OUT.

moves toward the magnet G it pushes the hook A' to one

side, the hook being drawn back by the spring K' after

the passage of the armature, so as to bold the armature in

its new position. "A'hile the armature is in this retracted

position the battery circuit will remain open, but can again

be placed in operative condition by moving the hook K, so

as to free the armature and allow it to drop back on the

contact /. If the battery circuit should be short-circuited,

the armature will again be drawn up, and the circuit must

then be examined and ihe short-circuit removed. When

such a device as is shown in Fig. I is used, the distance

between the surface of the mercury in tube E' and the

wire in the end of the tube, and hence the time that must

elapse before the closing of the local circuit, will vary with

and depend upon the temperature of the air surrounding

the bulb E. To obviate this difficulty and make the time

of closing the local circuit practically constant and inde-

pendent of the temperature of the air, a device like those

shown in Figs. 2 and 3 may be used. The mercury in the

two tubes / and M of Fig. 2 is affected equally by the

temperature of the surrounding air, and hence the surface

of the mercury in tube / will always be the same distance

from the end P of the wire O so long as the tube L is not

affected by the current in coil D, and hence the time ihat

will elapse between the closing of the bell circuit and the

closing of the local circuit will depend in no way upon the

temperature of the surrounding atmosphere. In Fig. 3 is

shown another way of accomplishing this result without

the use of mercury. In this device the battery current

heats the thermostat R and causes it to move so as to bring

the contacts S and T together. When this occurs, the

local circuit is completed and the bell circuit broken. A
separate battery is shown in the local circuit: but this may

be omitted and the main current or a portion of the main

current utilized instead.

The Storage Battery for Central Sta-
tions.'

By Arthur E. Childs.

The object of this paper is to bring before the Institute

the main facts and considerations concerning the application

of accumulators in electric generating stations both for

light and power. The fact that storage batteries have

reached a point of high efficiency and low cost of main-
tenance, has stirred up engineers in this country to consider

the application of storage batteries to their own plants, and
thus the accumulator has assumed great importance at the

present time, especially as power and light stations are so

far developed that further increase in generating capacity

means large additional expenditure, and in a great many
cases the rebuildmg of the entire plant.

Realizing, therefore, that storage batteries are eminently
practical as auxiliaries, and that their utility and value are

acknowledged throughout Europe, it is not surprising ihat

engineers and managers in this country are inquiring about
them with the end in view of securing the full measure of

their advantages and benefits. In England and on the

continent storage batteries have been used in central stations

for more than five years, and the success of their application

has-brought about a great change of feeling regarding them;
and the respect with which they are now regarded is an am-
ple indication of the value they have been to managers in

the operation of their stations.

It is an acknowledged fact that the great variations and
fluctuations of the load on power circuits, especially those

power circuits supplying trolley lines, are among the great-

est difficulties which engineers have to contend against, and
any appliances which will aid them to arrive at a satisfac-

tory running of their station are looked upon with favor by

I. Communication presented at the meeting of the American Insti-

tute of Electrical Engineers, November ;Oj 1813=;.

them. It is only in the ranks of those short-sighted en-
gineers, where ignorance and prejudice are the. rule rather
than the exception, that there are found men who will re-

fuse to consider the storage battery as an auxiliary.

in this paper the term "variation" is used to designate the
change of current induced by the adding of lights on to a
lighting station, or the cars or motors on to a power
station. The term "fluctuation" is used to indicate those
rapid and necessary changes of current taking place on the
outside line, due to stopping or starting of cars or throwing
on or off of stationary motors. Although they may be thus

differentiated, they bear a certain relation to each other,
and in applying a storage battery a study of the conditions

will quickly indicate the type of battery which will be more
favorable in each case. Ey the " type" of battery is meant
the slow discharge battery for a long period of service, or the

rapid discharge battery for a few hours, or even less time of
discharge.

In the lighting station, if we bear in mind the usual form
of curve, it will be remembered that the instantaneous
changes of current are minute and almost imperceptible com-
pared with the steady increase or dimunition of the total

current of the station. Comparing the lighting curve with
the usual form of power station curve, it will be
noticed that the instantaneous changes of current are
enormous compared with that in the lighting station

curve. There is a similarity in the two curves in the fact

that at certain hours of the day more cars are operated than
at other hours, thus producing a general rise in the level of
the power curve corresponding to throwing on a number
of lights in the lighting curve.

It is not the purpose of this paper to discuss the charac-
teristics of the two curves, but to consider in a general

way the application of storage batteries to the wiping out
of the fluctuations and variations as they come upon the

dynamos and engines. The introduction of a storage bat-

tery into a central station acts in a certain sense as a buffer

between the external load and the dynamos, taking the

shock of the variations without throwing the same on the

engines. In this regard they have the effect of reducing the

average percentage variation in load on the dynamo from a

large amount to a very small one, making the operation
of the machines move efficient. In fact, a storage battery

acts as a regulator in this in'^tance, maintaining as it does a

constant voltage at the switchboard. This introduces the

question of the efficiency of engines with varying loads; and,

leaving out of account the reports by engine builders,

who are naturally interested parties, it is a fact that not

AUTOMATIC TIME CUT-OUT.

many extended and careful investigations of efficiency under
varying loads have been carried out. Prof. W. C. Unwin
of the Central Institution, at South Kensington, has shown,
however, that a decrease of mechanical efficiency has a serious

effect on the economy of working with a variable load, and
with a load varying Irom 100 per cent, to 25 per cent., the

efficiency decreases from 85 per cent, to 40 per cent.

As applied to power stations, and especially where water
power is used, storage batteries are almost indispensable.

The writer knows of several plants where the successful

maintenance of a constant voltage on the machines is de-

pendent upon the fact that an attendant sits by the gov-
ernors of the wheels, and regulates them by hand, as the

inertia of the water, even when the best water wheel gov-

ernor that has ever been produced is employed, is too great

to allow the turbines to pick up or throw off the load with

anything like the quickness with which it is thrown on or

off by the outside circuit. The stations in mind are not

small stations, as might be supposed at first thought, but
are stations w'here several thousand horse power and over

are generated at certain hours of the day; and it is sur-

prising that engineers of intelligence, who are usually

quick to perceive the advantages of new applications, are

still allowing their prejudices to prevent them from inves-

tigating the merits and value of accumulators as regulating

governors in their stations.

In the application of storage batteries to the power sta-

tion of a trolley system, it is not unusual to find the varia-

tion in load as much as 50 per cent, below the average

horse power, and even as great as 200 per cent, above the

mean load. These enormous fluctuations take place in the

course of a few minutes, and are an expense to the rail-

road companies in at least three ways. In the first in-

stance, they require the use of a dynamo capacity very

much in excess of that required where the station is oper-

ated at a constant load In the second instance, these

fluctuations reduce the life of the machinery of the station,

producing a very large depreciation account. In the third

instance, the efficiency of the generating plant is very much
reduced, as pointed out in a previous paragraph. It has

been figured out in a number of instances that could the

steam be utilized in a proper manner in the engines driving

the dynamos, that at least 40 per cent, more work could be
obtained from it.

When considering the application of storage batteries to

illuminating plants, it is found that their value is equally as

great as in the case of power stations, as the charging of

the battery can be done while the plant is operating at light

loads, thus making use of the power of their machines to

great advantage. At the period of heavy load, the battery-

is able to take care of the peak of the load, and also to

operate the lights during that period of the 24 hours when
few lights are being supplied from the station.

The value of an accumulator plant attached to an illumi-

nating station has been thoroughly demonstrated by the New
York Edison Illuminating company and the Edison Illumi-
nating company of Boston, and recently in the plant of the
Lawrence Gas company, Lawrence, Mass. In the latter case
the battery is used in connection with their Edison three-
wire system, and is used in the regular way of carrying the
peak of the load during the busy hours of lighting. A
secondary use of this particular battery is that at'noon,
when the large mills on the Merrimac at Lawrence shut
down, they back up the water into the river above and en-
tirely cut off the supply to the wheels of the gas company
(for some 25 or 30 minutes) which are thus unable to oper-
ate the machines furnishing light and power until the over-
flow of the water which is dammed back ccmes down and
allows the station to be operated. This short period of
absence of water is taken care of by the storage battery
plant.

Ihe storage battery can also be used as a valuable ad-
junct to both power and lighting stations at points in their
systems where it is difficult to maintain the voltage at peri-
ods of heavy load. In these cases the feeders are usually
not sufficient to carry the whole current direct from the
station. But during the periods of small load the feeders
can be utilized np to their maximum allowable drop in po-
tential to charge battery sub-stations placed at these weak
points. When the load at such points becomes greater
than the capacity of the feeder, the battery comes into
play and carries the load in connection with the station
supply at that point, thus maintaining the voltage and do-
ing satisfactory and valuable service. There must be
hundreds of street railroads in this country that have just

such weak points, and it will only be in accordance with
the established progressive character of American street
railway and ligh':ing engineers to investigate the value to
them of a storage battery, as soon as it has been brought
thoroughly to their notice. This cannot but result in a
widely extended use of the storage batteries for this pur-
pose; and the expectations of those interested in storage
batteries would not be exceeded if half the street railroads

and direct current lighting plants in this country and Can-
ada should adopt within the next few years storage bat-
teries either at their central stations or at sub-stations, the
more especially as they can now obtain storage batteries

which are thoroughly reliable, and which can be installed

under a guarantee.

The extent to which storage batteries have been used in
England and on the continent is very great; and it will sur-
prise many engineers in this country to know that there are
more than 20 lighting stations and several thousand insolated
plants in Great Britain alone using storage batteries. Fur-
ther than this, there are in Germany 5,000 isolated plants
and 15 railway power plants using storage batteries. In fact,

80 per cent, of all the central stations in Germany and Aus-
tria are equipped with storage batteries. In addition to the
above, there are many stations in France, Italy, Holland,
Belgium, Sweden, Norway, Denmark and Spain, and two or
three in Switzerland.

A survey of the progress which storage batteries have
made in European countries indicates no very great change
in the principles of construction, but the results seem to be
rather due to a thorough analysis and appreciation of the
requirements of each case. This has resulted in a proper
use of batteries and a correct recognition of the limitations

of their usefulness. This fact alone has contributed largely

to their successful application. The great difficulty in this

country has been that engineers have not recognized a proper
limit to the usefulness of a battery, but have, in many cases,

far exceeded their specified limitations, and in this way have
injured the batteries and cast discredit on them. It would
be just as reasonable to overwork an engine until injured or

worn out, and then declare that all engines are useless and
expensive mechanical contrivances.

One point which has contributed largely toward the suc-

cess of storage batteries in Europe is the fact that engineers

have endeavored to obtain long life and high efficiency even
at the expense of increased first cost, and instead of attempt-

ing to obtain a large output per pound of element, they have
limited themselves to a reasonable number of ampere-hours
per pound. The result of this has been that the batteries in

use in Europe have shown great endurance and solidity.

The experience, however, which has been obtained with

FIG. 3. AUTOMATIC TIME CUT-OUT.

many American batteries has nut been so promising as on
the continent, owing to the lack of proper appreciation of

them. It would be greatly to the advantage of American
engineers if they would follow the lines laid down by their

European confreres, and if, instead of waiting for some
marvelous development in the manufacture of storage bat-

teries, they should make use of the existinghigh class and effi-

cient batteries which are now offered to the public, and by

using them in a reasonable manner they would obtain valu-

able and even remarkable results.

Great progress has recently been made in manufacturing

large batteries which have a capacity large enough to take

care of the needs of central lighting and power stations, and
engineers need no longer complain that they are unable to

get the large cells which they require. In fact, manufactur-

ers can produce cells having almost any given capacity.

Considering the efficiency of a storage battery, the factors
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which tend to reduce it are due to a loss in voliage and in

the quantity of current. These losses, however, are not so

serious as they have been in the past, and manufacturers are

at present able to guarantee a very high efficiency. In cells

which were submitted to Prof. H. L. Callender an ampere

efficiency of 96. 1 percent, was recorded, the watt efficiency

being 84 per cent. In certain instances, however, known
to the writer, these efficiencies have been slightly exceeded,

and complaints from central station managers that they can-

not obtain efficient cells are now groundless, as with the ef-

ficiencies named an eminently satisfactory service can be

obtained. It must be borne in mind that a loss of 16 per

cent., or even 20 per cent., in the efficiency of the battery

does not mean the loss of the same percentage in the output

of the station, as the battery usually supplies, approximately,

or even less, of the whole output in watt-hours, and it is.

therefore, from that fraction of the whole output that the

loss in the battery must be deducted.

In the matter of cost of maintenance of a storage battery

outfit, it is now usual for the manufacturer to guarantee a

fixed annual percentage. This percentage varies from jo

per cent, in small plants to a smaller percentage in large

plants, depending, of course, on the conditions of opera-

tion and the use to be made of the battery, a study of

which will soon determine what percentage can be guaran-

teed. In first-class plants, well installed and operated by

careful engineers, the cost of maintenance can be reduced

to the vicinity of 3.5 or 4 per cent. It is customary for the

manufacturers to enter into a contract, in the case of large

plants, guaranteeing that the cost of maintenance shall

not exceed a certain percentage per annum for the period

of contract. This can be carried out in two ways. Either

the lighting or railroad company can pay the manufacturer

the percentage specified every year, and the manufacturer

will inspect and keep the battery in first-class condition, or

the company employing the batteries can inspect and order

renewals themselves, in which case, should the cost of

maintenance exceed the percentage guaranteed, the manu-
facturer will not charge more than the specified amount.
This is an exception rather than the rule, however, as the

cost of maintenance is usually somewhat lower than that

specified by the manufacturers, so that the company own-
ing the battery is the gainer by the difference in percentage.

By a thorough attention to details, both large and small,

the percentage can be kept down to a very low figure; and
it is to be regretted that the practice of engineers which
prevails in Europe, of treating the battery with care and
consideration, does not seem to exist among the engineers

of this country, to the detriment of their own lighting or

railroad plants, which would otherwise be able to utilize

batteries in an efficient manner. >

It must not be assumed from the above that storage batter-

ies require an inordinate amount ofcare and trouble. On the

contrary, they do not require either expense or great care.

All that is demanded is regular and systematic attention on
the part of those having them in charge. When such care

is exercised, it is found that batteries perform a very valu-

able service, and largely reduce the operating expenses of the

station—in many cases as much as 30 to 35 per cent. This
reduction in operating expenses is, of course, due to the

saving in cost of coal consumed—a saving which could not
otherwise be obtained. Where water power is employed a

also maintains, during the operation of the station, a per-

fectly uniform voltage, which would not be obtained with

the varying load direct upon the water wheels, on account

of the difficulty in governing previously mentioned.

When an entirely new power plant is to be built, there

is no doubt that by adooting the storage battery in the first

instance the initial cost of installation will be less than for

the plant not using storage batteries, and the cost of oper-

ation of the station will certainly be very much reduced

when the station uses storage batteries. In the case of

existmg plants which have to be extended, it has been
proved that a kilowatt-hour capacity can be added more

auxiliaries to pover and lighting plants. Lengthy descrip-

tions of plants already installed have been avoided, and
those interested are referred to the published descriptions

which are cjnstantly appearing in ihe technical jour-

nals.

FIG. 2. LABOR EXPOSITION AT THE PALAIS DE L'IN-

DUSTRIE, PARIS, FRANCE.—GENERAL VIEW
OF THE PLATE WASHER.

cheaply to the station by the addition of storage batteries,

than by the addition of generating machinery, while, of

course, the cost of operation is much reduced.

Referring to the primary cost of storage batteries, the

cost per kilowatt-hour output is relatively greater for small

cells than for large ones, since the cost of manufacture is

reduced per kilowatt-hour in the larger size?, whereas the

jars and tanks which are u=ed to hold elements do not de-

crease very much with the decrease in size of the elements.

The cost of shipment and erection are, of course, slightly

less per kilowatt-hour_with the larger sizes than with the

smaller ones, and on the whole the cost per kilowatt-hour

with the larger cells is less than with ihe smaller sizes. It

LABOR EXPOSITION AT THE PALAIS DE L INDUSTRIE, PARIS, FRANCE.—GENERAL VIEW OF THE DYNAMO AND
BOILER ROOM.

Storage battery enables the water wheels to be operated for

24 hours, storing current while the station output is re-

duced to a minimum, and aiding the station during the busy
hours of the day. In many cases this practically doubles
the output of the station without increasing the cost of in-

stallation to a corresponding amount. In fact, in many
cases where water power is used it would be impossible to

double the power of a station, as there would not be
enough water at hand to give double the power. This is

especially irue in those sections of the country where the
power of small streams has been utilized and where the
flow of water is continuous but not very great. In addi-
tion to a storage battery acting as a receiver for storing the
current while the station is not giving a large output, it

is stated by the Electric Storage Battery company that they

are now installing large plants of the Tudor type at a cost

per kilowatt-hour of about $37 to $40, wliich cost, it is un-

derstood, can be reduced in the larger stations. The ques-

tion of cost, however, is one which must be studied out in

each case where it is proposed to install storage batteries,

and a consideration of the cost of installation of storage

batteries, with their attendant reduction in operating ex-

penses, will very soon bring to the mind of purchasers that

it is cheaper to invest in accumulators tlian to invest in

additional boilers, engines and dynamos.
As previously stated, it has been the object of this paper

to bring before the Institute the general facts and consid-

erations relating to the installation of storage batleries as

The Storage Battery or the Gas Engine
as an Auxiliary.'

By Nelson W. Perry, E. M.

Whether it is economical or not to equip a central sta-

tion with an auxiliary storage battery plant is a ques-
tion which must be decided separately for each particular
installation. Generally speaking, the question will be de-
cided by the character of the load line—a broad topped
curve being the most unfavorable, and a sharp peak the
most favorable to storage battery economy. Again, a
station having a very light day load may use the bat-
tery to good advantage, even though its night load may
present a broad topped aspect.

Aside from purely economic reasons convenience may
be controlling, so that it is impossible to state; unless all

the conditions are known, whether the storage battery is

advisable or not.

The price of the battery is an important element of
course, but less so than popularly supposed, for the space
which it occupies and the cost of mainten.xnce may large-
ly overbalance any gain in first cost over the cost of the
extraboiler, engine and dynamo.

In regard to the cost of maintenance, manufacturers are
willing to guarantee that it wi'l not exceed 10 per cent,
per annum, but it is well to understand just what this 10
per cent, means. It means, in the first place, that if you
put in all the battery power that the manufacturer rec-
ommends, and take care of the battery exactly as he says,
then the guarantee holds good. Under such conditions
the manufacturer is undoubtedly safe, but if we install a
plant under these conditions we are pretty sure to find
that the economy in first cost of the battery over entrine

and dynamo hasentirely disappeared.

Then it is well to understand beforehand what the 10 per
cent, means— 10 per cent, of what? The public are given
to believe that this means 10 per cent, of the cost price of
the batteries, aad the statement has been freely made that
this is what it means.
Some time ago I had occasion to inform myself accu-

rately on this subject, and to this end entered mto quite
a correspondence with the president of the leading stor-
age battery company of this country. As regards the
guarantee he wrote me under date of June iS, 1S94, ^-S fol-

lows:

*'We send you by to-day's mail our illustrated catalogue,
and would especially call your attention to the question of
maintenance as contained on page 11. We undertake, in
these cases, to provide renewals when renewals are required
at a specific price, with a guarantee that this will not be re-

quired sufficiently frequent (sic) to exceed an average of lo
per cent, per annum. We have every reason to believe
from our experience so far that the actual cost of mainte-
nance when the batteries are used at normal rates will not
exceed 5 per cent."

Turning to page II to see what this meant, I found the
following

:

"This company is prepared to undertake maintenance
contracts according to a scheduled rale of charges for peri-
ods up to 10 years or longer, under which they will guaran-
tee that the total amount paid for renewals during the term
of the contract shall not exceed 10 per cent, per annum on
the caia/o(^iie price of the cells specified in the contract.
. . . hi a i/ cases of reuc^cal by contract the old mate-
rial becomes the property of the company, a7id must be tc-

titrned to their worksfi-ee of chai-gefor carriage or pack-
ing:'
(The italics are mine.)
Since the regular trade discount at that time was 20 per

cent, of the catalogue price, ajid a further discount was
offered which made the cost of thebatteriescomparable with
that of an engine and dynamo, the guarantee assumed a
very different aspect from that which it bore on its surface."

When to this was added the cost of packing and carriage
back to the factory it ceased to be an attractive guarantee,
and my calculations showed that in many cases where the
storage battery might be recommended, if the guarantee
was what it appeared to be, it would not be economical
under the guarantee as it actually was.

This petty deception, together with the application of the
battery 10 u^es for which it is not adapted, has brouo-ht it

into an ill repute from which it will take a long time to re-
cover, and for which the manufacturer has only himself to
blame.
As before indicated, there are some situations in which

either convenience or extreme steadiness of current may be
controlling in deciding the question of the use or not of
storage batteries. But where the question is one purely of
economy, I would not myself recommend their use under
any circumstances, simply because there is a still more
economical method at hand. I refer to the gas engine.
Even if it were necessary to use illuminating gas from the
street mains it would be more economical (considering
space and other factors), to take the peak of the load wiih
a gas engine than to install a battery for this purpose. In
this case there would be no standby losses and the engine
would be ready at a moment's* notice to be thrown into

service.

r It is a fact that has been amply demonstrated by others as

well as myself, that a given number of lights can be pro-
duced with half the gas burned in a gas engine that is re-

quired to produce them in ordinary burners. The mechan-
ical efficiency of the gas engine is not quite so high as that
of large compound condensing steam engines, rarely ever
exceeding S3 to S5 per cent., while the latter may go to 90
per cent., but the total efficiency from fuel to the pulley of
the gas engine is about double that of the sieam engine—
reaching 25 per cent, under favorable conditions, whereas

T. Coimiunicatioa presented at the meeting of the ^.mericin In-
sciiiite of Electrical Engineers, November aj, 1895.
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wiih the steam en^ne it rarely equals 12 per cent. So that

with the gas engine operating at anywhere near its full

load, there would be a gain in efficiency, instead of a loss,

of say 20 per cent, where the battery was used.

-\s indicating the performance of a gas engine using

illuminating gas at various loads, I quote the following

figures obtained from a test of a 12 horse power (actual) gas

engine.

Actual H. P. Gas consumption (cu.

developed. ft.) each actual H. P.

12 15.

" 15-3

15-5
16.

16.S

7 17-

6 18.

5 19-

4 21.

3..". 26.

2.. 30.

1 48.

These figures are somewhat better than would be ob-

tained in practice, but go to show that the gas engine com-
pares favorably at light loads with the steam engine, under
similar conditions.

Thus far I have spoken only of illuminating gas, but the

power may be mnch more cheaply generated by using a fuel

gas.

The cost of producers or generators comes to about $11
per horse power capacity—considerably less than the cheap-

est boiler, and an idea of the space required may be gained

from a statement of J. Emerson Dawson, who, in estimating

.for a plant of 400 kdowatts capacity, says that if the gas

plant is all on one level it would occupy a ground space of

27 feet by 54 feet, but, if necessary, all except the gas holder

can be placed under or over the engine room. His estimate

-for such a plant is, including erection, foundations and ash

pit for generators, $5,500 or $10.38 per horse power.

These fuel gas generators can utilize advantageously the

poorest grades of fuel, and produce from the better grades

of anthracite about 160,000 cubic feet of gas of a calorific

. value equal to one quarter that of 16 candle power illumi-

nating gas per ton of coal.

As to the standby losses of the gas producers, this has

been very carefully determined in a number of cases. As
an illustration I vail cite a single case—by no means the

best on record.

At Openshaw a generator which supplied gas for from
250 to 300 indicated horse power was shut down for 41
hours and the fuel consumption during this time was but

3.9 pounds per hour or about i per cent. When we com-
pare this with the standby losses of the steam boiler, which
are estimated by Prof. Kennedy at 10 per cent, of the total

consumption in all the boilers, we see how insignificent it is.

A situation usually considered peculiarly adapted to the

weight of this two miles (nearly) of pipe will therefore be
334*950 pounds. This would be equivalent in conductivity
to about 41,869 pounds of copper. But four miles of copper
weighing 41,869 pounds would be equivalent to about four
No. 000 B. & S. wires, which would have a resistance for the
four miles of .325 ohm. If the charging current were trans-

mitted at 220 volts, there would be required a current of S4S
amperes; but a wire having a resistance of .325 ohm will

only deliver under a pressure of 220 volts 220-^-.325=677
amperes, there would, therefore, be required five No. 000
B. & S. wires to deliver this energy, and the weight of this

would be 53,540 pounds.
If the disiriDution took place at 1,000 volts, the amperes

required would be approximately iSo. To deliver this at

been adopted with satisfactory results in several central
stations of considerable size

When the business is properly handled in this country we
raay expect to see the gas engine make its way rapidly in the
lighting industry here also, for it has merits which need only
be known to be appreciated.

FIG 5. LABOR EXPOSITIOX AT THE PALAIS DE L IN-

DUSTRIE, PARIS, FRANCE.—DETAILS OF ELECTRIC
PLATE WASHER.

the same distance with a loss of 10 per cent, would require

6,264 pounds copper, and to deliver it at I per cent, loss

would require 62,642 pounds, which would cost far more than
the pipe and still give less efficient transmission.

I think it would be very easy to prove that the gas engine
with fuel gas would prove a much more economical aux-
iliary to the central station for taking the peak of the load
and the loads amounting to fractions of a unit, than the

storage battery, and when we consider the efficiency of trans-

mission of energy in the form of gas, which will permit of

•the location of the ^as generators where land is cheap and
fuel easily procured, it seems to me that the plan must com-
mend itself to electrical engineers.

Unfortunately the gas engine business in this country
seems to be in the hands of persons totally incompetent to

handle it properly, as everyone knows who has ever had
occasion to seek information from them.

FIG. 3. LABOR EXPOSITION AT THE PALAIS DE L'XN-

DUSTRIE, PARIS, FRANCE.—FREIC H f ELEVATOR
RUN BY A MOTOR.

Storage battery is in subordinate or outlying stations where
they are charged during the daytime from the central sta-

tion and act as centers of supply during the nighttime.

But gas can much more economically be distributed to

these stations than can the electric currtnt, for Der.ny Lane^
has shown that with ordinary 16 candle power gas 3,000
horse power can be sent a mile for an expenditure of one
horse power, or one- thirtieth of I per cent, of the power
conveyed.
My own calculations show that a six-inch pipe will de-

liver 6,000 cubic feet of gas per hour at a distance of 10,500
feet under four inches of w^ater pressure. If this be 16

candle power gas, allowing 25 cubic feet per horse power
hour, this quantity represents 240 horse power.

Cast-iion pipe, six inches in diameter, having a thickness

of one-half inch, weighs 31.9 pounds per foot. The lotal

1, Klectrician^ Ot.tober 9, 1891.

FIG. 4. LABOR EXPOSITION AT THE PALAIS DE L'IN-

DUSTRIE, PARIS, FRANCE.—SHOE FACTORY
MACHINERY RUN BY ELECTRICITY.

It is probably not too much to say that every attempt
thus far made in this country to adapt the gas engine to elec-

tric lighting has proved a failure. Our own manufacturer,
either do not know what their engines are capable of doings

or else they are afraid to make public what they will do. I

believe ihere is not a single manufacturer who has a printed

price-list, and my own experience and that of others whom I

know has been that it is impossible to get prices quoted
until the manufacturer or his agent has been thoroughly
satisfied of the exact purpose for which the quotations are

desired. Information of any kind is almost impossible to get;

and guarantees of performance, when given, are worthless.

To such an extent is this true, that nearly all, if not all the

recent large orders for gas engines have gone abroad, where
the business is conducted on business principles.

In England, Germany and France the gas engine has

come into extensive use in isolated lighting, and already has

Labor Exposition at the Palais de I'ln-
dustrie, Paris, France.

The object of these labor expositions, the third of which
has been held at Paris, has been educational—bringing be-

fore the people the products as well as the methods and
manufacture of these models of machines and convincing

evidences of the value of the material and workmanship of

articles which are carelessly viewed in the stores and shops

where they are sold. The grand nave of the Palace of In-

dustry, which is soon to disappear forever to make way for

the greater glory of the igoo exposition, was filled with
products of every conceivable description.

The exposition of 1S95 included a huge electrical installa-

tion. A battery of boilers of i ,800 kilograms capacity furnished

the steam under a pressure of 13 kilograms per square centi-

meter, and the boilers were arranged and tested for the

greatest possible amount of security. In Fig. r is given a

general view of the electrical generator employed. The
boilers are at the left, while the engine and dynamo are seen

at the right, and the center is occupied by the regulator,

which is an automatic apparatus. The engine is a com-
pound Westinghouse of 100 horse power having a speed of

300 revolutions. As will be seen, it is directly connected to

a Thury dynamo, a six-pole machine of 70 kilowatts ca-

pacity at no volts. The automatic regulator is actuated by

an electric motor of 125 watts, in derivation,which stands

on the summit of the distribution board. When a variation

of the voltage occurs the. rheostat crank is moved up or back

as required.

About 200 lamps of 16 candle power were installed in the

crystal pavilion, and a number of motors were to be found

in the various parts of the building.

In one place was a platewasher run by a 0.396 kilowatt

Thury motor making 2,500 revolutions, which bv the help

of a channeled shaft A, Fig. 5, aided the revolution of the

plates, and at the same time carried the plates along from

right to left past the brushes, where they were picked up by

the screw C D, and finally piled at E, in the rinsing water.

This machine will wash 2,000 plates per hour, and does its

work perfectly.

A freight elevator is shown in Fig. 3, run by electric

power transmitted by belt from the motor. The motor is

of 1.65 kilowatts capacity, with an angular velocity of 1,650

revolutions per minute, an endless screw acting on a cog

which carries the elevating chain.

A shoe factory on a small scale utilizes a motor of 1,650

kilowatts, and keeps several cordwalners busy. Fig. 4
shows two pieces of shoe machinery.

A machine shop has several motors, one of 0.803 kilo-

watt, one of 0.396, and one of 0.396, the latter in a wood
turning comer.

In another part of the building is a veritable glass factory.

At the door is seen the sand, the carbonate of soda and

the other matters used in the manufacture of glass. The
molten masb is drawn from the cru:ible on the end of long

tubes, and blown into cylinders. The niaster blower re-

ceives them and completes the operation by passing these

to a cutting machine which takes off the upper end, after

which they are split lengthwise and flittened. All these

scenes are reproduced with great exactness by the aid of

^wax figures of life size. Th; positions are natural, and in-

candescent lamps in red paper sacks well simulate the mol-

ten matter, and give the whole a truly realistic appearance.

At the farther portion of the room was a motor of 5.5

kilowatts miking 1,300 revolutions actuating a cutting and

polishing machine, and there was also a mimic representa-

tion of the stone carriers of Lerouville.

The labor exposition of 1S95 brought to public notice a

large variety of electrically propelled machiuery.

Additional Lighting Equipment for Lin-
coln Park.

In addition to the proposed enlargement of Lincoln Park,

Chicago, other improvements are being considered. Com-
missioner Henrici advised the purchasing of more electric

lamps and poles and that a better lighting service in general

be made in the parks. Acting on this, the superintendent was

authorized to buy 700 electiic light poles that were used at

the World's Fair grounds. In adlition to this .it is de-

termined to buy five new dynamos and three engines, and to

put up in the park 400 of the new poles. With the under-

ground wire and system complete it will cost $50,000. Com-
missioner Jamieson is in favor of keeping the parks lighted

and open to the public until 12 o'clock instead of closing at

nine o'clock, as is done during the fall and winter months.

This will probably be done, as it is favored by several of

the members.
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The storm of Monday last was very trying upon the

electric companies of Chicago. The telegraph and tele-

phone companies were sufferers, and their wires were down

in every direction. It is gratifying to note the reports

from the trolley lines of the city. Their work compares

very favorably with that of the cable lines. It was one of

the most trymg ordeals which the cable companies of

Chicago have had to contend with.

According to our Milwaukee correspondent, the Wiscon-

sin Telephone company is again engaged in a controversy

with' its subscribers over the schedule of rates charged and

other questions of management and policy. The company,'

it ik' claimed, maintains high rates and gives poor service, and

the^subscribers are endeavoring to secure more favorable

terins' and improved service. The Wisconsin company is a

powerful corporation, one of the strongest Bell concerns in

the country, in fact, but Milwaukee, in which the dissatisfac-

tion is principally manifested, has many public- spirited citi-

zens who woi\ld gladly furnish money with which to conduct

a war'on the old monopoly. Thus the outlook for a lively

struggle is promising. In the meantime anti-Bell companies

operating throughout the territory of ihe Wisconsin Tele-

phone company will rejoice in the knowledge of that com-

pany's trials and make the most of the difficulty. The Mil-

waukee company has not shown any forbearance toward its

weaker competitors, and the latter are not likely to overlook

the present opportunity to retaliate. From the information

aE hand it would seem that the old company had a serious

problem confronting it.

For two reasons the announcement of active, straight-

forward competition in the business of supplying fire and

police telegraphs to municipal corporations in the West is

gratifying. These are; First, the fact that a monopoly in

this branch of the electrical industry is as bad as in any

other, and should be combatted for the general good of the

trade; and, second, the desirability of clean, business like

methods in selling this class of apparatus to city officials, as

uncontradicted statements of improper "influence" and

"deals" in transactions of this character are widespread. It is

to be hoped that the existence of alert, honest competition

will put a check to this state of affairs.

The announcement is made in New York, apparently

upon authority of John D. Crimmins, that importani: ex-

tensions of the present underground conduit lines in that

city will be made at once. Several announcements in

similar strain have been made since the experimental

road was equipped a few month; ago, but heretofore little

attention has been given these reports, owing to the fact

that up to the present time there has been no real test

during severe weather. While it is admitted that a suc-

cessful underground road can be built if enough money is

expended upon it, there is no doubt that considerable ex-

perimental work still remains to be done before a system

is devised that can compete with the overhead trolley.

It will be a matter of considerable surprise therefore if

Mr. Crimmins extends the present system before next

summer. There are many problems to be solved in the

meantime, and there is no reason why the new lines should

not have the benefit of the experiments now being con-

ducted. The Metropolitan company is entitled to praise for

the enterprise it is displaying and the manufacturing com-

pany's work m this connection is a'so commendable.

When the '"doctor" assumed the role of chief apologist

for his friend and patron, the "professor," he did not un-

derstand the nature and extent of the task he was under-

taking, it would seem, for he has already shown signs of

discouragement and dismay, lie has given up all hope of

successfully defending his patron, and in the last issue of

X\i^ Electrical Journal x^2}^^s this plain by the announce-

ment that that publication withdraws from the "controversy"

and that no further attention will be given the matter. It

will be noticed that no attempt to answer the charges pre-

sented has been made. Realizing their inability to present

a defense, the "doctor" and the "professor" have agreed

to ad?pt a policy of silence. Grave charges are to remain

unanswered and unexplained. No attempt will be made
to clear the stains from the record of this public ofiicer.

The ' professor" hopes that the matter will be allowed to

drop out of sight—he is relying upon the apathy of the

public—but in this he is ill-advised. He has sinned too

openly and too grievously to be forgiven or forgotten

without dae reparation and punishment. Whatever the

nature of the satisfacti n exacted, one thing is certain:

John P. Barrett is discredited in the electrical fraternity

and in the community, and every enterprise with which he

may be connected will be looked upon with suspicion.

It would seem as if the Pacific cable project had a fair

chance of being accomplished. A cable dispatch from Lon-

don announces that Joseph Chamberlain, secretary of state

for the colonies, has agreed to appoint a commission to ar-

range the details of the construction. The imperial govern-

ment, Australia and Canada will each appoint two delegates

upon the commission, which will proceed with its work as

soon as possible. Not only the colonies directly interested,

but Natal and Cape Colony were alsi represented at the

London conference, and this was construed as indicating the

general sympathy with the scheme which is felt throughout

the Briti>h possessions. Mr. Chamberlain expressed the

opinion that the project would make a fair return upon the

capital employed. Of course a cable between Australia and

the Dominion calls for government support on strategic

grounds, and it is presumably on these, rather than on the

promise of commercial benefits, that the appeal is made to

the imperial authorities to take part in the project. It is con-

tended, too, that the argument used for laying a cable from

Halifax to the Bermudas applies with additional force to the

Pacific telegraph, which would not only connect Australia

and New Zealand wiih Canada, but take in the Fiji and other

islands, including, perhaps, Hawaii, provided an arrange-

ment can be made for connecting the cable with this last

named group. With the construction of the British cable it

is feared the prospect for an American enterprise is by no

means promising. This country had an excellent oppor-

tunity to establish telegraphic communication between Sarb

Francisco and Honolulu, but the policy of the administra-

tion toward Hawaii was not favorable to such a project and
scarcely any practical headway has been made excepting iD>

surveying the routes proposed, and this was authorized under

a former administration. Had the annexation of Hawaii

been favorably considered it is probable that the cable would!

now be an assured fact. But the project was checked by the

government, an excellent opportunity to gain possession of
this ground was rejected, and to-day there is fair prospect

that England will take advantage of the stupidity of the

officials at Washington, who were unable or unwilling to see

the importance of this undertaking.

Nea'er before in the history of Chicago has there been so-

much activity displayed in s'reet railway circles as during

the year now drawing to a close. There have been many-

important developments, numerous changes and extensions-

of existing lines and marked improvement in thecharacter of
the service given. Yet, we have not seen the end; indeed,

it would be rash to say that the most important work in

this line has been completed. At the present tim^ the pro-

jectors of new road=, especially on the South Side, are par-

ticularly active. Established companies are extending their*

systems, new companies are eitering the field and there are

concerns asking franchises labout which little if anything is-

known. Someofthe^e may be legitimate enterprises. Itiscer-

tain that others are not pursuing a policy tending to promote
public confidence. Franchises are being sought by persoi]&

who publicly announce their intention to sell out, and are

in fact actually negotiating the sale of these franchises before

they are passed by the council. One of these companies
recently announced that it was sure of getting its franchises

through the council and th u it was negotiating with eastern

capitalists with a view of disposing of them; in fact, an op-

tion had been given upon the franchises before they were
granted. Such transactions have a tendency to harm legiti-

mate enterprises.

At the present time there is much interest displayed ii*

everything tending to promote storage battery applications,

and as there is comparatively little reliable information to

be had upon the developments of late years in this line, a
discussion of the subject by experts must of necessit}^

prove advantageous. The interest shown by central sta-

tion men is explained by the fact that further development

of the generating capacity of many of thejarger plants of

the country can only be accomplished by large additional

expenditure and in many cases by rebuilding the entire

plant. Then, too, engineers are coming to acknowledge

pretty generally that a storage batterj-J'equipment as an

auxilliarj' is in many cases very economical; that it adds

to the efliciency of the installation, and that the character

of the service of the stations thus equipped is greatly im-

proved. There are also many special applications of the

storage battery from which numerous advantages may be
gained. The field of successful utilization of storage bat-

teries has heretofore been necessarily limited, but it is now
being broadened and extended, and intelligent cons'der?.-

tion of the adaptability of the accumulator to special re-

quirements of service is securing its introduction in many-

new offices. But advancement on this line can only be
made after careful study of the problems involved and by-

full discussion of the merits of the plans proposed. It is

to be regretted that the importance of this fact has not

heretofore been appreciated by those most interested in

storage battery work. Unfortunately, they seem to have

been under the impression that it was necessary for them.

to make sensational claims of their ability to do many-

things which they must have known storage batteries were

not well adapted to, and in these cases of course it needed

only a trial to demonstrate this fact. It may be accepted

as an encouraging sign of advancement that the subject of

"Storage Battery Applications" is being seriously dis-

cussed by prominent engineers to-day in the same conserv-

ative tone that might be expected in thS consideration of

any engineering problem. Heretofore the discussion of

the storage battery has been conducted mainly by exploit-

ers of various types who possessed no accurate knowledge

of the subject, but who made reckless statements which,

in time reacted upon the entire business. The present dis-

cussion, conducted under the auspices of the Institute, is

in different tone, and the participants are men of experi-

ence and reputation. Their contributions to the Institute

proceedings do not exhaust the subject^by any means, and

we trust that the views of other engineers of standing will

be added to those given elsewhere in this issue. We trust,

too, that in future consideration of this subject the same
conservative tone may be adopted. It will be a good
thing for the business.
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Model Electric MailX^ar.

A new model elec:ric mail car made its first trial trip over

ihe West End tracks, Bos:od, for the purpose of inspeciion

the other day. It is a complete postoffice on wheels. The

car is one of the new electric postal cars which are being built

at the car works of the West End street railway to expedite

the delivery of mails in the city and the suburban offices

which come under the Boston Postoffice. The car has

straight sides like the mail cars in use upon steam railways.

It Is painted ou'.side a creamy white, ornamented, numbered

and lettered in gold, with red edges. It is one of the hand-

somest cars in outside decoration to be seen in Boston.

The ground glass windows in its roof read in black letters,

"L'nited States Mail" and "R. P. O." On the sides, in

large letters, are 'T. S. Mail."' It is lighted on the inside

by many incandescent lights, placed in the ceiling and on

the sides- Daylight enters through two large windows on

each side and one on the front. On each side is a door.

The front and rear platforms are guarded by swinging gates

and a circular dasher. The body of the car is 1 6 feet long.

It has two motors and General Electric controllers.

In addition to this there is an electric cancelling device.

The electric current which supplies the motive power and

light for the car also supplies the eleciric motor which is to

run the cancelling machine, which occupies a corner in the

forward part of the car.

As the car is now equipped letters can be cancelled just

as fast as they can be fed to the machine. They can then

be worked up for their re-pective routes, and it is expected

that they can be delivered on an average an hour sooner

than if they were taken to the sub-stations and handled in

the old-fashioned way.

The roof of the interior of the car is painted a dead

white. The sides and stamping tables are painted yellow.

More space for hanging pouches is left in the inte-

ri')r than in the old cars. Assorting tables, two cases of

pigeon holes, storage racks and all other apparatus for

dispatching the work are in place. It is the intention of

the authorities to have new cars run on schedule time. At

certain points along the stated route of the car and at stated

times the car will be met by collectors, who will turn their

mail into the car instead of at ihe stations to which they are

assigned. The mail will be cancelled and assorted on the

Cir and left for immediate dispatch at the central office, or

at some railway station.

It is intended to have these letters marked either by

letters or figures on the cancellation stamp, so that every

letter can b2 traced back to the locality from which it

came.

Telephone News From the Northwest.

[From the MimcapDlis correspondent of the Western Electfician.]

The Pierce County Telephone company of Ellsworth,

Wis., has been incorporated with $3,000 capital stock.

The Iowa & Dakota Telephone company of Center-

ville, S. D., has incorporated with $25,000 capital stock.

C. W. Richards has applied for telephone franchises at

New Richmond and Hudson, Wis., and if they are granted,

connection will be made with Stillwater, Minn , and the

Twin Cities.

The Blue Ea'th Valley Telephone company of Winne-

bago City, Ivlinn., is considering putting in an exchange

at Mapleton, Minn.

The nev telephone company at Oshkosh, Wis., the

Northwestern, will have its exchange in operation in a short

time. It had expected to begin operations last month, but

was delayed by the non-arrival of instruments. The com-

pany has 300 subscribers.

The Bell Telephone company is considering the rebuild-

ing of its line from Negaunee to Palmer, Mich., putting in

a metallic circuit, etc.

The new telephone exchange will be in operation at Bara-

boo. Wis., in a short time. The Standard instrument will

be used.

The Wisconsin Telephone company is delayed in making

connections with the Northwestern Telephone Exchan<re

company in Minnesota, by the delay in the arrival of the

cable to cross the Mississippi river. Should the river freeze

before its arrival, a temporary line will be strung, givino-

long-distance connection between the Northwest and the

East.

The Demopolis, Ala., telephone exchange, erected by
Messr=. Toby Ely Max Ely and Monroe Meyer, was sold

to N. L. Lee and E. B. McCartyon November 1st, and will

be operated by these gentlemen, both of whom have expe-
rience in the telephone business Mr. McCarty Is the presi-

dent of the Marengo iS: Perry Telephone company. The
Forkland telephone line also connects with the exchange.
A local paper says: "If we ever had a useful and benefi-

cial enterprise in our growing city, we think this telephone
arrangement the best of all." G. W. Campbell is the
electrician of the company.

Incandescent Lamp Sockets.
The opmion of the United States Circuit Court of Ap-

peals for the Second District, reviewing the decision of the

lower court in the case of the Edison Electric Light com-

pany against the Electric Engineering & Supply company

on patents covering incandescent lamp sockets, sustains the

findings of the Circuit Court.

The suit was brought on five patents—viz.. No. 265,311,
to Edison; No. 251,596, to Johnson, and Nos. 257,277,
293,552 and 298,655, to Berginann. All these patents re-

late to sockets for incandescent elect ic lamps. The patent

to Edison, No. 265,311, was held valid by the Circuit Court
and was also found to be inl'ringed, 1 ut because of ihe ex-

piration of a Russian patent to Edison for the same invention

no injunction was granted. No appeal from that part of the

decree was taken. The patent to Johnson, No. 251,596,
was held by the Circuit Court to be invalid as to the claim

in controversy. The complainant appealed; but upon the

argument in this court the decree of the Circuit Court as

to that patent was sustained on the opinion below. The
third patent to Bergmann, No. 298,658, was withdrawn at

the argument from the consideration of the Circuit Court,
and from so much of the decree as dismis-ed the bill as to

that patent no appeal was taken. The second patent to

Bergmann. No. 293,552, was held valid by the Circuit

Court, which decreed an injunction and accounting thereon.

The defendant appealed; but upon the argument in this

court the decree of the Circuit Court es to that patent was
sustained on the opinion below. The first patent to Berg-
mann, No. 257,277, was held valid by the Circuit Court, as

to the second claim, the only one of which infringement
is charged. The defendant has appealed, and the deter-

mination of that appeal is the only question remaining to be
decided by this-cowrt.

This first Bergmann patent is one for an improvement in

the details of an incandesceni lamp socket, devised to over-

come a difficulty which was four.d to exist in the earlier

combinations of lamp and sockets. The lamp, which comes
separate from the socket, is a glass bulb surrounding the
illuminating filament. Through the insulating material
which closes the mouth of this bulb and constitutes its

base run the leading-in wires which carry the current to the

filament. Each of these leading-in wires is connected with
a piece of metal on the outside of the lamp-base, these pieces

of metal being separated from each other by insulating ma-
terial. When the base of the bulb is inserted in the
socket, these pieces of metal come into contact, respect-

ively, with the two wires which bring the current from the
source of supply. When both are thus in contact, the cur-

rent flows through the filament. When one of them is cut
off from contact by a key or other circuit-breaking device,

the current ceases to flow and the lit;ht is extinguished.
Prior to Bergmann's contrivance the two pieces of metal
which connected at the lamp-base with the leading in wires
consisted of a screw-threaded band around the base, near
its lower end, and a broad Airing ring nearer to ihe bulb.

The band engaged viith screw- threaded metal in the socket,
thus making electrical connection with one of the line wires.

The flaring ring engaged with a like ring on the top of
the socket, thus making connection with the other line

wire. The insulating material of the base of the lamp,
which formed a non-conducting body between the band
and the flaring ring, was composed of plaster-of-paris. As
the lamp-ba^iC was screwed down into the socket, so as to

bring the two rings into proper contact, there was a con-
stant tendency to pull the base apart between the screw-
threaded band and the ring, and, as plaster of-paris is a
fragile materia', it frequently happened that the insulating

surface was cracked or disintegrated before the filament of

the lamp was worn out. Bergmann reversed the position

of these metal contacts in both lamp and socket. The screw-
threaded bard and its engaging thread on the socket were
retained, but the rings nearer to the bulb were dispensed
with. Instead of the flaring ring on the lamps he placed
in the center, of the base bottom a meial di>k connecting
with oneof the leading-in wires. Instead of the ring on the
lop of the socket he placed a metkl projection in the hollow
space in the bottom of the socket, connected with one of
the line wires and arranged so as to impinge upon the
metal disk in the bottom of the lamp base wh.n the lat-

ter was screwed into the socket. In constquence there

was no longer any tendency to pull the insulating material
apart. On the contrary, as the screw-thread drew the
lamp base deeper into the socket pressure on the bottom
plate increased and the insulating material was pressed
closer together. The patentee in his specification sets out
that the object he had in view wss to "produce a socket
for incandescing electric lamps which will have the electric

terminals or contacts so constructed and arranged that ter-

minals can be used on the base of the lamp=, which, from
ther position, will subject the base to compression when it

is screwed into the socket, instead of to tension, thus per-

mitiing the use of a moulded base without danger of crack-
ing b=:tween the terminals."

The second claim, which is the only one in issue, is as

follows;

2. In an electric socket, the combination, with the body of insu-
lating material, of a plate in the bottom of the socket, and a horizontal
screw rinE located between the bottom plate and the mouth of the
sO''ket, said plate and ring engaging opposite parts of an entering
base or plug, and serving to compress the base or plug between the
terminals earned by it, substantially as set forth.

It is to be noted that in this patent, which is for the

socket alone, only half of Bergmann's device is claimed.

To its successful operation it was quite as esseniial that the

old lamp-base should be remodeled as it was that the form
of socket be changed. And the patentee testifies that when
he perfected his device and showed it to Mr. Edison, in

whose employ he then was, the latter at once gave instruc-

tions to the manager ol the lamp factory to stop making the
old-style lamp bases and to make ihem so as to compress
the plaster when screwing the lamp in. instead of pulling it

apart. The improvement is, no doubt, a small one; but it

seems to be useful. The defect it remedied was a trouble-

some one, and, so far as the evidence shows, Bergmann's
change of the relative position of the contacts seems to

have overcome it. The various Edison companies at once
began to use sockets with the contacts described and claimed
in this patent, modifying the Edison lamps accordingly, and
that construction became the standard construction for Edi-
son's lamps and sockets, and has remained so down to the
present day. For many years no one seems to have in-
fringed, and it is only recently, when the business of electric
lighting has grown to such dimensions that there is a profit-
able field for the manufacture of separate parts of the appa-
ratus employed, that defendant has undertaken the manu-
facture of sockets suitable for operation with lamps having:
their contacts arranged as in the Edison, and which are in-
fringements of the Bergmann patent. Several patents and!
publicaiions have been introduced by defendant to show the
prior state of the art and support the contention that the
Bergmann device contains no element of patentable novehy.
The Powell English patent of 1S74 is the best of the,-e
references. None of the others are more suggestive than
this. It is a dtvlce for an electric arc lamp and a standaid
or suspending or mural support for the same. It shows
the lamp base or stock screwed into a supporting socket.
The screw-ring provided one contact, and a spring-plate in
the lower part of the hollow in the socket provided the other
contact, with the result that pres-^ure or comprtssion wou:cl
be applied to a more or less extent to the base.

Complainant's experts criticise the Powell patent as ar>

anticipation by pointing out that it belongs to the art of arc
hghting; that it is bulky; that it has never been found prac-
tically useful. The difficulty with ir, however— and the
same objection applies to all the other patents and illustra-

tions introduced as anticipations— is that, although com-
pression to a slight degree did result from screwing the
lamp-stock down onto the spring-plate, such compression < f
the material of the stock between the sciew-ring and the
endof the stock was not in the contemplation ofthepat-
entee, or pointed out in the patent as an improvement, or
in any way suggested as a function of the arrangement of
the parts. Naturally enough the Powell patent was silent
on this point, for it was a matter of no concern whether
the lamp-stoi k was pushed or pulled. Its materials were,
so far as the patent shows, tenacious and strong, and it

made no difference to what strains they were i-ubjected.

The Powell patent suggests not the desirability of arranging
strains so as to compress the insulating material of the lajnp
stock or base, but how to obtain such compression. It
needed, however, no prior patent to instruct any one that if

a screw- threaded plug with a projection on the end is

screwed into a hole there will be compression of material
between the screw-thread and the end of the plug as soon as
the latter impinges on the bottom of the hole. The merit
of Bergmann's invention consis:ed not in showing to the
world that if you had a screw-thread on a lamp-base and a;

metal plate at the end of the base, with insulating material
between screw-thread and plate, you would secure the com-
pression of such insulating material when ycu screwed it

into a socket till it touched bottom, but in finding out that
the cracking and disintegration of the plaster-of-paris bases-

of the older lamps was occasioned by tensile strain betwetn*
terminals, and that this particular difficulty could be over-
come and the lamp's service improved by reversing tie
position of the terminals in both lamp and socket, so that
the strain shouM be no longer tensile, but compressive.
The record discloses no anticipation, and as we are satis-

fied that the improvement, although slight, was useful, the
decree of the Circuit Court as to this patent is affirmed. In
view of the results of these cro:-s-appeals, no costs of this

court are allowed to either party.

American Institute of Electrical En^
gineers.

At the regular monthly meeting of the council held at the.

rooms of the Institute, 26 Cortlandt street, November 20th,,

the following named associate members were elected: Will-

iam D. Ball, Chicago, 111 ; E:,kil Berg, Schenectady, N. Y.^
Charles L. Brown, Chicago, 111.; Clinton C. Burr, Pitts-

burg, Pa.; Paul G. Burton, New York, N. Y.; Julian Du
Bois, Albany, N. Y, ; Eugene Friedlaender, Duquesne, Pa.;

Clarence P. Gott, New York, N. Y.; Nevil Monroe Hop-
kins, Washington, D. C; Albert S. Hubbard, New York,

N. Y. ; Elllcott Maccoun, Munhal', Pa.; Frederick Will-

iam Phisterer, Ithaca, N. Y. ; Erich Rathenau, Berlin,

Germany; Alfred K. Warren, New York, N. Y.; Henry

Storrs Webb, South Bethlehem, Pa.

The following named associate members were transferred

to full membership: Arthur Hartwell, Pittsburg, Pa.; Julius

Martin, Brooklyn, N. Y.; Joel W. Stearns, Jr., Denver,

Col.; Maurice Oudin, Schenectady, N. Y.; Louis K. Com-
stock, Chicago, Ilk; Edward D. Brown, New York, N. Y.

;

Fred A. La Roche, New York, N. Y. ; J. J. O'Connell,

Chicago, 111.; Frederick William Darlington, Philadelphia,

Pa.; Frederick Valdemar Henshaw, Providence, R, I.

At the meeting of the Institute at 12 West Thirty-first

street the evening was devoted to a consideration of the

topic "Storage Battery Application;." Communications

submitted by A. E. ChikU and C. L. Edgar of Boston,

F. B. CrockerandN. W. Perry ofNew York, and Carl Her-

ing of Philadelphia formed the basis of the discussion, which

was participated in by H. Ward Leonard, E. T. Birdsal',

J. B. Entz, J. Appleton, C. BHzard, Townsend Wolcott,.

J. W. Lisb, Jr., and others. This was the first experience

of the Institute in the hne of topical discussions, and the re-

sult in New York was very gratifying. The attendance of

members and guests was 115, and President Duncan deemed

it advisable to call for an adjournment at 1 1 p. M. The sub-

ject was also discussed at Chicago and San Francisco the

same evening.



266 WESTERN ELECTRICIAN. November 30, 1895

Use of Storage Batteries in Electric

Lighting.^

By Dr. Francis B. Crocker.

The functiun of accumulators is to receive electrical

energy at one time or place and to give it out at some other

time or place.

The principal uses to which ihey may te put in electric

lighting are the following:

1. To supply portable electric lamps.

2. To take up fluctuations and thus steady the voltage or

current.

3. To furnish energy during certain hours of the day or

night and enable the machinery to be stopped.

4. To aid the generating plant in carrying the heavier

load which usually exists for only an hour or two.

5. To make the load on the engines moie uniform by

charging the battery when the load is light.

6. To transform from a higher to a lower potential by-

charging the cells in series and discharging them in parallel,

or vice versa.

7. To subdivide the voltage and enable a three or a five-

wire system to be operated with a single dynamo.

S. To supply current from local centers or sub-stations.

Each of these applications will be considered separately in

the above order.

1. Portable Acciimulatojs.—The accumulator is practi-

cally the only means ot supplymg portable electric lamps or

those which are not connected to a dynamo even if they are

stationary.

The primary battery is expensive and troublesome to

operate, and it has never been commercially successful for

electric lighting, except where only a few small lamps are

required. Nor is there any other satisfactory primaiy

source of electrical energy except the dynamo driven by
mechanical power. It is therefore practically essential to

adopt accumulators wherever portable electric lamps are

used.

The serious drawback with portable accumulators is

their great weight. For example, a standard size which

weighs 100 pounds yields 10 volts and five amperes, or 50

watts for 10 hours, which is just sufficient to_ feed one or-

dinary incandescent lamp of 16 candle power. This weight

would be prohibitive in most cases in which the only way

lo carry the battery was by hand, but it might be allow-

able for lighting railroad trains, whtre the weight would

not be so objectionable.

Their great weight .wo Id also discourage in most in-

stances the use of accumulators for supplying lamps in

places which are not connected to a generating plant, the

batteries being carried back and forth from a charging

station. This method might be resorted to on special

occasions, such as a fete, to which ordinary commercial

limitations do not apply but for regular lighting it would

be troublesome and expensive.

Small accumulators are used to feed miniature lamps for

medical or dental purposes, in which case their weight is

not a serious difficulty in view of the importance of the

work and the small amount of energy required. Small

batteries are also employed for theatrical lighting effects

in which the lamps and batteries are carried by the per-

formers when it is not convenient to supply lamps by a

wire connection.

2. Accumiiiaiors for Preventing Fluctuations^ due to

unsteadiness in the driving power, are often applied success-

fully. A dynamo driven by a gas engine, for example,

may vary periodically in speed because of the explosive

action of the gas in the cylinder, and a battery connected

in parallel with the dynamo will have the effect of steady-

ing the voltage But improvements in design and con-

struction tend to reduce unsteadiness of sp ed and by the

use of a heavy flywheel and an elastic connection between

the engine and dynamo the result is sufficiently satisfactory

in most cases to make a battery unnecessary. An accumu-
lator is generally installed in connection with a small gas

engine lighting plant to enable the engine to be stopped for

a considerable portion of the time and thus save labor and
attention, in which case the battery may also act to prevent

fluctuations, but its principal function is the former one,

which will be considered next.

A windmill electric lighting plant absolutely requires an
accumulator or some other means of storing energy, not

only to eliminate fluctuations in speed wliich are con-

stantly occurring- but also to bridge over the considerable

periods of calm weather.

3. Accumulators to Enable Machinery to be Stopped dur-

ing certain portions of the day or night. The advan-

tage of this application depends upon the fact that in

almost every electric lighting plant there are long periods

during the day and late at night when the number of lamps
lighted is so small that it may not pay to run the generat-

ing machinery.
This plan also allows the machines to rest and cool down,

which greatly facilitates cleaning and repair. In a hotel,

residence, or on board of a yacht, it may also be very desir-

able to stop the machinery' and avoid the vibration and
noise during the night. On the other hand, the addition

of an accumulator to an electrical plant renders the latter

heterogeneous, since the battery and its management differ

so radically from the machinery and the handling of the

same. It must a'so be remembered that the total invest-

ment is increased by the cost of the battery and its accom-
modation because the generating plant is perfectly able to

carry the load put upon the battery since, by hypothesis,

this load is a light one. Hence the machinery might be
run ail the time, in which case the battery would be en-
tirely unnecessary and sufficient -rest for the machinery
could bf^ secured by using different machines for the pe-

riods of light load on success! e days. These statements
are based upon the supposition that the battery is not used
to help the dynamos at the time of maximum load, since
this case will now be considered separately.

4. Accumulators to Aid ill Carrying the Maximun: Load.

t. Communication p-.esented at the meeti- g of the American
Institute of Electrical trgineers, November 20, 1805.

—If accumulators are substituted for a certain portion of ,'

the dynamo capacity the question arises whether the sub-

stitution secures any advantage. In regard to first cost,

authorities differ widely. These discrepancies probably

arise from the confusion between kilowatt and kilowatt

hour of output. Most accumulators have a normal time

of discharge of about 10 hours, hence the cost per kilowatt

hour is only one-tenth of the cost jer kilowatt of output,

and this would, of course, vary with any change in the

time of discharge. In many cases it is specious and leads

to mistakes to speak of kilowatt hours, to appreciate which
fact we have only to realize that the kilowatt hour capacity

of a dynamo is almost infinite since it might run for 20
years. The actual kilowatt of output, or in short how
many lamps can be simultaneously fed, is the question

in electric light ng. Moreover, in most cases, the time of

discharge of an accumulator is unnecessarily long, and
this is particularly true when it is used to help carry the
heavy load, which usually lasts only one or two hours. In
this case the remaining hours of available discharge are of

little or no use. If it be attempted to discharge more rap-

idly, both the capacity and efficiency are reduced, and in

many types the condition and very life of the battery

are injuriously affected by a high rate of discharge.

What is needed for the ma.\imum load or "peak of the load

diagram" is an accumulator with a normal time of dis-

charge of two or three hours and having a correspondingly
smaller first cost, bulk and weight, that is, about one-
quarter of those of the orcinary forms of battery, but certain

types of ced are capable of discharging at this rate. It is

evident that the time of charging need not be made as

short as that of discharging, if it happens to be more con-
venient to charge less rapidl}'.

The use of accumulators to enable the machinery to be
stopped, which is a case already discussed, usually de-

mands a lime of discharge of from 10 to 14 hours, which
agrees quite well with the normal discharge rate of the

ordinary forms of batiery, but even then the time is unnec-
essarily, long, since the average rate of discharge would
rarely exceed one-half of themaxirr.um rate. Consequently
the batter)' would either be incompletely discharged or the
rate would have to be made excessive at certain times.

5. Accumulators to JSlaintain UniformLoad on the Engines.
—Steam engines are very inefficient at light loads. This
inefficiency, in fact, is one of the chief sources of loss in an
electric lighting plant, and the principal object of the en-
gineer who designs and operates a station should be to re-

duce this waste to a minimum. The accumulator is the

most important means of accomplishing this result,

although there are other methods, such as gas, thermal (hot

water) and steam storage, all of which have been carefully

compared by Nelson W Perry in a paper before the Na-
tional Electric Light association, February', 1895, "Storage
of Energy Essential to Economy of Working O ntral

Stations." Judicious selection of the number and sizes of

the engines would enable them to be worked at a consider-

able fraction of their full capacity nearly all of the time,

and it would seem that the same care that would be required

to manage the battery might enable this to be accomplished.
Nevertheless the accumulator gives more flexibility to the

plant, and where introduced it often seems to considerably
increase the economy of the engines by making their load
more uniform and nearer their full capacity. According to

the figures given by Mr. Perry in the psper cited, an
electrical horse power costs ^48.68 per annum when de-
veloped steadily, and costs $117.78 per annum with a van',

able load similar to that of an elet trie light station ; that is.

the latter costs about 2.4 times as much as the former
This ratio seems very high, but is borne out b)' statistics,'

which give a very large coal consumption for most electric

light stations.

Under these circumstances almost any method of mak-
ing the engine loads more uniform should increase the

economy of working. Doubtless an accumulator would
benefit any plant in which an engine runs for any con-
siderable portion of the time at less than half of its full

power.
If a plant is so small that it contains only one engine, it

may be necessary to run it a great deal of the time far be-

low its full load. But even with tv.o engines it is generally
possible to select the sizes so that the smaller one runs
economically during the periods of light load, the larger one
alone is suited to medium loads and both are used for the

maximum output, the times during which any engine is

very much underloaded being very short. W ith a greater

number of units it becomes still easier to properly appor-
tion the load, and when there are five or more engines, as

is usually the case in large stations, the loss from this cause
should be trifling. To be sure the waste of energy which
occurs from using boilers for variable loads still remains,

but according to the figures given by Mr. Perry- this is less

than that due to the engines, and general experience shows
this to be true.

6. Accumulators Used as Transfo^'wers.—If the cells of

a battery are arranged in series while being charged and in

parallel for discharging, a high voltage current will be re-

quired for charging and a low voltage current will be given
out. The total amount of energy measured in watts is the

same minus the loss of 15 or 20 per cent, which always
occurs in accumulators. The result is similar to that ob-

tained by an alternating current transformer or motor-
dynamo. Such a method of transformation of potential

might be employed in connection with long-distance trans-

mission of energy, the current being sent over the line at

high voltage and converted to low voltage by accumulators

for local,distribution. For.potentials of several thousand
volts, which are commonly employed intransmitti g long
distances, the number of cells required would be so great

as to make this of doubtful practicability compared with

the ordinary stationary or rotary transformers, but it would
give uniformity in load and other advantages which may
be secured by the storage of energy.

7. Accumulators Used for Subdividing Voltage.—This

1. See Report of t ommittee on Data to National Electric light
a 50ciation, 1895.

application is similar in principle to the preceding. The
most important practical case is that in which a dynamo of
220 volts charges a battery of corresponding potential, a
three-wire system being supplied from the battery, the
neutral wire of which is connected to the middle point of
the battery. This arrangement avoids the necessity of
running two dynamos and allows the battery to be placed
in a sub-station near the districts to be supplied, so that it

is only necessary to run two conductors to that point in-

stead of three. The same principle may be applied to the
five-wire system,

8. Accumulator Sub-stations.—The plan of installing

battery plants at local centers which are charged from the
main station enables some of the conductors to be saved
in a three or five-wire system, as already stated. It also
makes it possible to reduce the size of these conductors be-
cause the current which flows over them can be kept
practically constant, so that it is not necessary to have them
large enough to carry the maximum current consumed by
the lamps, which may be several t[mes the average value.

This, of course, gives the same steady load on the gener-
ating machine y as if the battery were located near it.

I'he batteries at the various sub-stations may be connected
an^ charged in series or in parallel The former plan is

similar to case 6, and would require far less copper in

the conductors, since the voltage is muliipli d by the number
of batteries in srries and the current is the same as for a
single bittery. On the other hand, this high difference of
potential would exist between the first and the last bat-
teries of the series, and if either of them became grounded,
any person connected to the earth and touching a wire
supplied bv the other, battery would receive a shock due
to the total voltage. This would demand that the max-
imum difference of potential should not exceed 500 volts,

or, in other words, four batteries of no to 125 volts each
might be charged in series and could be connected to
the lamp circuits at the same time. This would prac-
tically amount to a five-wire system using accumulators
to subdivide the potential as explained in case 7 If the
batteries were entirely disconnected from the lamp cir-

cuits while being charged, the latter would be free from
danger of the high pressure, which might therefore be
1,000 or 2,coo volts if desired, the batteries being charged
during the day and supplying the lamps at night. For
continuous working, two batteries would be necessary.
Accumulator sub stations not only save copper in the

feeders but also reduce the cost of and lost voltage in the
distributing conductors because the batteries can be placed
near the lamps to be supplied with current.
Accumulators Usedfor Ttco or Mm-e of the Above Named

Purposes.—Each of the different uses of the storage bat-

tery has been considered separately to avoid the confusion
with which this subjes: is often beset, but as a matter of
fact the employment of the accumulator for several of these
purposes is the most common practice. By thus combin-
ing these different applications the plant may be rendered
not only more economical but also much more flexible.

For example, the battery may be utilized to help out the
generating machinery at times of heavy load or when the
latter is partially or wholly disabled. It often- happens
that it is difficult to produce or maintain sufficient steam
pressure owing, to poor draught or other circumstances, in

which event a battery enables the boilers to be temporarily
relieved of some or all of the drain upon them while the

pressure is being-raised to the proper point. It may also

be necessary or desirable to shut down the machinery or a
portion of it for a few minutes to make some repair, ad-

justment or change of arrangement, connection, etc.

It is also possible to feed some of the circuits from the
battery while the others may be supplied at a higher or
lower voltage by the machinery. In these and many other
ways an accumulator may bea very convenient adjunct to an
electric lighting system. The fact that it is so radically

different from the machinery in its nature and action makes
it very unlikely that the entire plant will be crippled at any
one time, since the two sources of current are not exposed
to the same dangers. An accident to the steam piping,

for instance, might shut down all of the machinery, but it

probably would not affect the battery, and, vice versa, an
accident to the latter is not Hkelv to extend to the former.

Electric Railway Development in South-
ern Chicago.

Referring to the recent blanket franchises giving to the
Calumet Electric Railway company the right to extend its

tracks over abcut 16 miles of streets in the southern end
of Chicago, John Farson, the president of the company,
says: "We will put a line or part of a line on everv street

on which our franchises give us the right to build. We
haven't grabbed the whole South Side, as some people seem
to suppose, and the streets that have been given up for car

line purposes don't amount to enough to cause all the howl
that has been made about them. For instance, I want to

build a branch to connect our Seventy-fifth street line with
the Alley 'L' at Sixty-third street. That's a short distance,

north and south, but in order to traverse it we have to use

three streets. We will come up from Seventy-fifth street

on St. Lawrence to Sixty-sixth, and then turn over

west a block or so to South Park avenue, on which we will

connect with the elevated. Our franchise for that short

line reads over three streets, and it reads as though we had
grabbed them all. But we haven't, \^^e simply want to

connect our Seventy-fifth street line with the elevated, and
that is the easiest way to do it. We haven't grabbed three

whole streets, but we have to use parts of three to come
twelve blocks. I claim that we are doing more to develop

that part of the country than the churches. We are oper-

ating our lines there now at a lo=s and have been for some
time. Anyone who knows anything of that part of the

map must understand that we are banking on the future

entirely. But see what we will be able to do when our new
lines are built. We will carry passengers for one fare from
West Pullman to South Chicago, to Windsor Park and the

lake or to the elevated at Sixty-third street. By means of
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our new connection with the elevated at Sixty-third street

and South Park avenue we will take passengers from down-

town to any of those south points along the lake and over

to Kensington and West Pullman for lO cents. We will

tap all that country down that way and enable the people

who live there to get from almost anywhere to anywhere

else."

How to Make the Business Paper Pay
the Advertiser.

Bv N. C. FowLEK, Jr.

Advertising to pay must be made to pay. The good of

all good is in so handling the good that the good of it does

good. Poor advertising pays poorly; good advertising pays

well. Good goods and poor advertising may be as profit-

less as bad goods anl good advertising Unless the quality

of the goods and the quality of the advertising harmonize,

there is no profit in publicity, except that transient profit

that no decent man cares about.

The conventional advertisement has a value, although it

has looked backward over a quarter of a century. The

selling value of anything is partly in the appearance of ir.

Intrinsic value, covered with a bushel basket, is no more

salable, and perhaps not so salable, as less value well pre-

sented. A ham sandwich, wiih a wide, thick table-cloth

and napkin as big as a towel, with a waiter of immaculate

blackness, and a well-set table, is more appetizing than ter-

rapin and game served in a horse trough. The diamond is

not more brilliant than coal before it is polished.

Make the goods look as well as they are, provided they

are as well as they look. Make tlie advertisement look as

well as the goods.

The advertisement which reads

—

JOHX Smith,

Manufacturer of

Electrical Rfachinery and Supplies,

may bring Mr. Smith some busines-;, but it will not bring

him the business that is sure to come from an advertise-

ment which advertises what Mr. Smith sells more promi-

nently than Mr. Smith himself. Mr. Smith is not for sale;

that which he makes is for sale. The buyer cares nothing

about Mr. Smith beyond Mr. Smith's reliability and charac-

ter. He cares everything about the quahty of what Mr.

Smith makes. I do not deprecate the value of keeping

Mr. Smith's name before the public, but I do not believe in

advertising Mr. Smith to the prejudice of what Mr. Smiih

makes.

Three-quarters ol the advertisement, and the largest

type, should be used in arinouncing the articles manufac--

tured. Too big tyi»e cannot be used—the bigger the bet-

ter. Better hit the pocket-book of one man than the feet

of a dozen- One word inside of a man is worth lOO out-

side of him.

No matter what yon sell, advertise it, with your name

and address as a matter of necessity, but don't place your

name at the top of the advertisement in the laigest type,

followed by a conglomeration of what you make so mixed

up and so insignificant that one can't separate the wheat

from the chaff.

If you manufacture a dozen articles, don't conspicuously

speak of more than one of them at a time unless you have

separate advertisements for each.

There is no objection to advertising some one article

prominently, and in small type following speak of the othtr

lines carried.

Let the advertisement have the advantage of always prof-

itable oneness. Let it appeal to the buyer on some one

particulir thing, that thing to be changed to another in the

next issue of the paper, if you make other things. If you

manufacture a dozen articles advertise one prominently,

with the others very much less prominently; then the next

time advertise another prominently, and the other less prom-

inently, and so on.

Don't say much in your sdvertisement. It is rwt the

business of the advertisement to sell goods. It is to assi^t

your salesmen and your catalogue in selling. It is the busi-

ness of the advertisement to create correspondence, to sepa-

rate t'ne probable from the possible customers, to bring into

youroffice letters which indicate that certain people desire

certain goods, and it is then your business and the business

of your employes to sell them.

Trade paper advertising wou'd be worth double what it

is to the advertiser if the advertiser made his advertise-

ments specify something in particular, not everything in

general. Make one point at a time, and only one. Adver-

tise prominently the thing for sale, not the seller of it.

Twelve hundred horses are said to have found themselves

out of employment when the first electric car went over

Twelfth street from West Fortieth lo Halsted street, Chi-

cago. At Halsted street the new trolley car was hitched

to a Halsted street cable train and made the trip to the

business district via the Blue Island tunnel and loop. This

s the route all trolley cars on the Twelfth street line will

foUow.

The "Auto-telephone" System.
Owners of hotels, business houses, factories, and in fact

almost everybody, realize the neces-ity of a simple and per-

fect means of intercommunication. With this idea the auto-

telephone has been perfected, and is now being introduced

in Chicago and Northern Illinois by Richards & Meacham,

S4 and S6 La Salle street, Chicago. The system admits of

complete intercommunication. What is true of telephone

service between business houses is equally true of service

between the several departments in any one business

house. By means of this system the proprietor may con-

sult and give directions to his clerks and department

managers. They, m turn, may give directions to or hear

reports from the sub-departments. The necessity of going

lo various departments is obviated; the errors and cost of

messengers are eliminated; and, not least in importance,

the respective superintendents or foremen may report to

and receive direction from superiors, and yet have their

peop'e always under observj.tion. When desired it may

be arranged so that certain stations only can call a given

station, although the station is in such relation to the sys-

tem as to permit calling all the others.

The system is readily understood and can be operated

by inexperienced persons. It is practically automatic. It

lllE All J ILL lU NL SYSTEM.

employs but one hand in operating, leaving the other free

for writing. The receiver may be hung up or placed on

its own base as desired. It is impossible to leave the cir-

cuit closed through iorgetfulnes=, for the reason that warn-

ing signals will ring continuously when the receiver is laid

aside, unless the circuit is opened by releasing the signal

key. When a call is made for any outlying station in-

stant notice is given, automatically, as soon as the receiver

of such station is taken in hand, doing away with the ne-

cessity of repeatedly placing the receiver to the ear to

ascertain if the call has been heard.

The signals operate at both the station "calling" and

the station "called," insuring that the circuits are in order.

They do not ring up or disturb any other stations, but if

desired a conference may be had between the several de-

partments without the necessity of leaving the desk, each

hearing the others as though all were assembled in the

THE "AUTO-TELEntONL" SYSTEM,

same room. The auto-telephone system can be used for

hotel work in connection with an ordinary hotel annunci-

ator, and on the same wire used for the call-bell system,

thereby largely reducing the operating expenses; first, by

having the rooms in direct communication with the office,

and thereby decreasing the number of hall boys necessary;

and secondly, by the saving of time in communicating be-

tween the different apartments of the hotel. In apart-

ment buildings the system may be so arranged that each

apartment may be put in communication with the janitor

and all other apartments.

Combined Push-button and .Thermostat.
The accompanying cuts give a fair representation of a

push-button and fire alarm thermostat that the Liberty

Electric company of New York is placing on the market.

This small but ingenious and effective invention possesses

considerable merit. It consists of a piece of mechanism

placed inside the call-btitton in each room and answers the

double purpose of call-button and fire alarm. It is con-

sTucted on scientific principles to the extent that it will

COMBINED PUSH-BUTTON AND THEIiMOSrAT.

withstand any amount of reasonable abuse, and at the

same time the alloy will melt at the low temperature of 150°

Fahrenheit.

The "button" has been on the market for about four

years and has met with no small degree of success. The
present agents propose to push the invention for universal

adoption. Coming, as it does, highly indorsed by those

who have taken the pains to thoroughly t-^st its utility, it is

reasonable to suppose that the public will take kindly to its

introduction, as it offers additional security to lile and

property.

Telephone Service for Fifty Cents a
Month.

In Janesville, ^Vis., a new telephone company is in the

field with a proposition that involves the operation of an

exchange of 300 instruments on an annual income of $i,Soo.

The Gazette ot that place states that this proposition is

being laid before the business men:

Their plan contemplates the establishing of an exchange

THE "AUTO-TF.LEPHONE" SYSTEM.

of at least 300 subscribers. Each subscriber of that num-
ber will buy a share of the stock in the company, at $50 a

share. He then gets his telephone for 50 cents a month, or

$6 a year. Under this arrangement, the subscribers will

get the instrument that now costs him $36 per annum for

$6, the $30 diffcrrence representing the interest, so to speak,
on his $50 investment. When the 300 original subscribers

are secured, the exchange will be started, and after that, the

stockholders will also get their pro rata of profit on each
new subscriber, in addition to the cheap telephone.

The mechanical arrangements are in charge of an expert
electrical engineer, and the company making the proposi-
tion is the Western Telephone Constrnciion company, the

organization which was noted in the Gazette some days
ago. The company has been incorporated with a capital

stock of $5,000, and proposes to push the work aggres-
sively.

Consolidation of Philadelphia Lighting
Companies.

The practical absorption of the Edison Electric Light
company by the Pennsylvania Light, Heat & Power com-
pany is believed to mean ultimately the consolidation of all

the illuminating interests of Philadelphia. Now that the

start has been made, and that the largest electric light com-
pany in the city has surrendered its individuality, the rest is

believed to be easy, says the Evening Bulletin.

As matters stand the Pennsylvania Light, Heat & Power
company practically controls for these important purposes

all of the territory lying between Girard avenue and South
street and between the two rivers. Within these boundaries

He the very heart of the city. Within these limits there now
remains but one independent illuminating company—the

Brush Electric Light—and as this is practically controlled

by capitalists who have interests closely allied to tlie con-

solidation movement, that corporation is looked upon as the

next to join the monopoly.
Besides the Brush there are six other electric light com-

panies in Philadelphia—all occupying territory west of the

Schuylkill and north of Girard avenue. These companies
have a monopoly of commercial and domestic lighting in

their respective localities, and, by a joint agreement, do the
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city lighting upon a basis that precludes competition and in-

sures large profits. The consolidation of all these compa-

nies unfier one management, actuated by a single policy,

would logically mean, through consequent economies, still

greater returns. The same principle ihat is being followed

by the Union Traction management will, it is believed, be

pursued by the Pennsylvania Light. Heat ^ Power com-
pany—concentraiion of authority a^d power and a lopping

off of all unnecessary expenses. It is not likely that there

will be any lowering of rates.

CORRESPONDENCE.
New York Notes.

New York, November 23.—The plans of the Rapid

Transit Commission appear to be in a fair way to be real-

ized. The General Term of the Supreme Court has granted

ihe application of the board for the appointment of ihree

commissioners to determine if the rapid transit roads shall

be built notwilslanding the fact that the board has been

unable to procure the requisite consents of properly owners.

The objection raised by Franklin Eartlett and George Za-

briskie in behalf of property ovmers, striking at the consti-

tutionality of the Rapid Transit acts, are to stand over.

The court ssys: "We think that all the questions which have

been raised on this application should wait for the final dis-

position and report of the commission to be appointed.

The court will enter an order appointing commissioners, in

which shall be reserved all the right of the parties who have

appeared, to be heard upon the coming in of the report

upon the objfctions which have been presented on this

application." Mr. Zabriskie, in his argument, asserted that

the commissioners were dallying wiih the public. There is

reason to believe that there will be active competiiion for the

franchise of the underground railroad laid out by the com-

mission when the franchise is put up at auction. William

Steinway said of this phase of the matter: "There will un-

doubtedly be a strong and determined competition for the

franchise from large moneyed interests. The inquiries re-

ceived by the commission and other knowledge on the sub-

ject which I possess show this unmistakably. It seems that

railroad men and heavy interests have come to the conclu-

sion not only that the road will be built, but that it will be

the key to the whole problem of transportation in the city."

It is stated that the Metropolitan Traction company will be

one of the bidders, if not directly, then through middlemen.

An interested capitalist said: "The high price which the

Metropolitan ran up on its bid for the Kingsbridge route

showed that it wanted no rival corporation to run its lines

over the proposed underground route. You will find that

the Metropolitan will secure the underground franchise if

it can be done, since all its surface lines would be feeders

to and distributers from the rapid transit line?."'

The stiiking housesmiihs caused the electric lights to be

cut off on several large jobs of J. B. & J. M. Cornell and

Milliken Brothers, so that work cannot be carried on at

night. The electric current was shut off on the immense

building of Seigel, Cooper & Co., at Sixth avenue and

Nineteenth street, the Hotel Waldorf annex at Fifth avenue

and Thirly-fourth street and two or three other structures,

because non-union men were employed on them.

W. F. O.

Milwaukee, Wis.
Milwaukee, November 23.—Never in its history has the

Wisconsin Telephone company been fought by its patrons

so systematically and generally as it is being fought at the

present time. The cry is lower rates and better service. An
association comprising more than half of the Milwaukee sub-

scribeis has been organized and every effort is being made
to compel the company to amend iis rules and to reduce its

rates. The company now limits its subscribers to i,ooo

calls a year at the regular rates and charges two cents a call

for all business in excess of i,ooo a year. Thus, a subscriber

who pays $75 a year, which is at the rate of -jj^, cents a call,

must pay two cents for every call in excess of his allowance

of 1,000 a year. Settlements are made quarterly. It

was urged at a preliminary meeting of attorneys and

business men, held a short time age, that the Wisconsin

Telephone company had for some time been endeavoring to

establish in Milwaukee the same rates that prevail in Chi-

cago and other large cities like Chicago. It is argued that

while the necessity for telephones in Milwaukee is greater

than three calls a day, it does not warrant the charging of

such rates as prevail in Chicago, and it was asserted lurther-

more that the service here does not warrant higher rates

than from $50 to $90 a year, according to the character of

the business for which the telephone is used, and that these

figures ought to include the unlimited use of the telephone.

"It is a very small bus'ness house," said one subscriber "that

can get along with three calls a day. It must pay two cents

extra for every additional call. The Wisconsin Telephone

company informs us that in Chicago the rates run from $150
to $200 a year for business telephones, but the company is

glad to get a rj,te of $25 a year in many towns in Wis-

consin, such as Portage, Waukesha and other points, an

and it is just as fair to compare these rates to Milwau-

kee rates as it is to compare Milwaukee rates to Chi-

cago rates." The charge is made that the recent reduc-

tion in telephone rates was really no reduction at all, for

while the company reduced the rental of an ordinary

business telephone from $90 to $75 a year, it added "ex-

tras" in most cases that brought up its quarterly bills to

about the former standard. In many cases, it is stated,

the bill for extra calls exceeded the amount of the regu-

lar rental. The Milwaukee Telephone Users' association

has been formed by telephone subscribers, the officers con-

sisting of a president, a vice-president," a secretary and a

treasurer, the president, or in his absence, the vice-presi-

dent, to appoint an executive committee of five, which

appointment shall be ratified by the members of the as-

sociation. It was provided in the agreement that it

should take effect as soon as it had been signed by 250 sub-

scribers, and it was to be ratified and changed if necessary

as soon as 1,000 users of telephones in Milwaukee had signed

it. It was stipulated that each firm cr person or company

signing the agreement should pay to the treasurer the sum

of $1 and should also pay annual dues not exceeding $1.

The money derived in this manner, it was provided, was to

be spent in investigating the workings of the telephone

system and in getting relief from burdensome charges and

inefficient service. A committee consisting of Frank M-

Hoyt, W. H. Timlin, E. H. Botlum, Frederick Kraus,

Tulius Wechselberg, A. K. Hamilton, Emil Durr, Henry

Niedecken and George W. Ogden was appointed to circulate

the agreement and get additional signatures. Mr. Bottum

slated at the meeting that an investigation had been made

of the earnings and business of the Wisconsin Telephone

company and that it had been ascertained at the cffice of the

secretary of state at Madison that the company's gross earn-

ings for the past fiscal year amounted to $421,233.73. The

company's gross earnings for the past eleven years, it was

stated, amounted to $3,385,000, and the assertion was made

that the company could cut the present rates in two and

still pay a handsome dividend. The capital stock of the

company, it appears, is $1 ,000,000, but it is stated that only

about half of this sum has been invested in Milwaukee.

Some of the subscribers claim that with the present charges

for additional calls their telephone bills will reach $160 a

year. The Milwaukee Liverymen's association has decided

to join the Telephone Users' association in a body. A con-

ference between the committee on organization of the Tele-

phone Users' association and the officers of the Wisconbin

Telephone company was held a few days ago and it was de-

cided to refer the points in controversy to a special com-

mittee of five from each organization. It appears that the

committee from the association called upon the company

and asked that it be furnished with information as to the

bas'S of the charges made by the company. The representa-

tives of the company stated that the matter was one which

could not be easily handled by so large a committee, and as

a result a committee of five from each organization was ap-

pointed and a date was set for a meeting, when the neces-

sary figures and other information were to be furnished by

the company. The company, so its representatives stated,

would go as far into the matter of its operations as its duty

to itself as a corporation would permit. Its representatives

would not bind themselves as to what it would make public

and what it would consider none of the public's business.

Some of the subscribers were of the opinion that the extra

charges would be held in abeyance meanwhile, but a director

of the company said that no such agreement had been made.

Just as proceedings to take the Milwaukee Street Railway

company out of the hands of receivers appear to be likely

to be taken in the United States court, steps to appoint an-

other receiver are being taken in the state courts. In the

Superior Court counsel for Dr. Herman C. Block, who had

obtained a judgment for $3,500 against the company on ac-

count of personal injuries, asked the judge to appoint a re-

ceiver for the property, alleging that the United States court

receivership was simply a scheme to avoid the payment of

judgments aggregating about $roo,ooo, obtained in various

actions in the United States court. It was also proposed to

show that the receivership was decided upon partly as a re-

sult of an impending strike. After they had begun pro-

ceedings in the Superior Court, however, the attorneys for

Dr. Block discovered that that court had nojurisdiclion, the

amount of the company's property exceeding $5,000,000,

which is the limit of the Superior Court's jurisdiction. Be-

fore this development had occurred, however, Block's at-

tomtys had been summoned to appear in the United States

court and show cause why they should not be enjoined from

procetding with the applications for the appointment of a

receiver by the state court. An injunction by the federal

court soon followed. Block and his attorneys were re-

strained from taking possession of the street railway or

from commencing any suit or motion to interfere with the

title or possession of the present receivers, Henry C. Payne

and George R. Sheldon, except upon leave of the United

States court. The Block people, however, were allowed

by (he United States court to bring suit against the com-

pany or against its stockholders so long as such suit did not

interfere with the possession or title of the receivers. Then
followed the development regarding the jurisdiction of the

Superior Court. Judge Jenkins afterward modified the

injunction so that it provided merely that the attorneys for

Block should not attempt in any way to interfere with the

property in which the receivers were then in possession.

The Block suit was transferred from the state Superior Court

to the state Circuit Court,and theattempt to have a receiver

appointed was renewed. The liability of the stockholders is

what the attorneys for Block are trying to get at. They
also claim that the balance of a large amount of the capital

stock of the company has never been paid, and that the bal-

ance is subject to attack. They also assert that a large

block of bonds was deposited as security at the valuation of

33 per cent., and that the difference between that valuation

and the real valuation is liable to seizure. The Block suit

is now pending in the state Circuit Court. Two other judg-

ment creditors, John Archer, who got a verdict for $5,000
for personal injuries, and Robert Stephen, who got a ver-

dict for $9:Ooo, have begun proceedings in the state Circuit

Court for the appointment of a receiver for the West Side

Railway company, which is part of the Milwaukee Street

Railway company's system. It was upon the West Side

railway that the accidents which resulted in the Archer and

Stephen verdicts occurred. The plaintiffs aver that the

West Side Railway company owns in this city a power

house, roadbed and tracks, trolley wires, cars, etc. ; that the

company is insolvent, and that unless restrained by the

court it will proceed to dispose of its property for the pur-

pose of defrauding its creditors. Washington Becker, the

banker, is made a party defendant to the suit, the plaintifls

averring that he is largely indebted to ihe company for un-

paid subscriptions to its capital stock.

The Fond du Lac Light. Power & Railway company's

plant is involved in a peculiar litigation. The property has

been sold by Elihu Coiman, ex-United States district at-

torney, to H. F. Whitcomb of Milwaukee, manager of the

Wisconsin Central Railway company. W. G. Decelle,

who has had the management of the light and power plant,

has brought suit to restrain Messrs. Coiman and Whitcomb,

the First National Bank of Chicago and the St. Paul Trust

company from taking further action affecting the title or

the possession of the property. Decelle's complaint is

sensational. It sets forth that pending the sale of the

plant by the sheriff in December, 1894, Decelle, who was

president of the company, and Elihu Coiman, who was his

attorney, unlawfully conspired together with the intent and

for the purposes of acquiring title to the property adverse

and hostile to the company and to the creditors of the

company; that in furtherance of said conspiracy, Coiman
signed the name of his firm to papers in such action,

entered a pretended appearance in said case for the St.

Paul Trust company, and fraudulently and in violation of

his duties to the court neglected to interpose any answer in

said action in behalf of the Trust company. Decelle also

alleges that he himself induced the Common Council to

cancel the city contract for electric lighting, which

was worth several thousand dollars and had three

years to run, and that he and Coiman entered into

a new contract with the Coinmon Council upon sub-

stantially the same terms as those which were contained in

the old contract, and that the council also granted to Col-

man, who was the purchaser of the plant at sheriff's sale,

the right to use the streeisand alleys of the city for stretch-

ing electric wires, this franchise to run for 30 years. The
Edison General Electric company has taken a hand in the

fight, seizing on an execution a number of lamps and seme
machinery. Transformers have been seized and the com-

pany reduced to extremity. According to the latest ad-

vices the Fort Wayne company was expected to ship some
lamps and machinery to the Fond du Lac people. The
General Electric company, before seizing any of the prop-

erty, made a proposition to Mr. Coiman, which he refused

to accept, and the representative of the General company
was thereupon ordered to get possession of all the supplies

furnished by the General company. To make matters

worse the Fond du Lac Gas company was not equal to Ihe

demand made upon it, and the city has been threatened

with darkness.

The report comes from Madison, the capital of the

state, that William T. Fish and H. C. Adams, the latter

state dairj' and food commisioner, have obtained a fran-

chise from the town board of Madison for the construction

of an electric railway from Camp Randall to Wtngra Park,
'

thence to Greenbush and thence back to the city, connect-

ing with the present line near the Illinois Central railroad

station. The length of the new line is soirelhirg over two

miles. C.
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PERSONAL.
J. S. Speer. secretary of the Partridge Carbon company.

5andusky. Ohio, was a Chicago visitor last week, looking

after the' interests of the Partridge brush.

W. Patnam Freeman, manager of the hard rubber de-

partment of the Newton Rubber company, is spending some

days in Chicago after an extended trip to the Pacific coast.

Henry Sachs, late manager of the Beacon Lamp company,

is now manager of the Cole ^: Gerald Manufacturing com-

I>any of 145 Massachusetts avenue, Boston, which manu-

factures bicycles and bicycle supplies.

George P. Nichols read a paper on "Application of

Electric Power to Industrial Purposes" before the Western

Society of Engineers at Armour Institute, Chicago, on

November 21st. The paper was non-fechnical in character,

but it eiicted an interesting discussion.

ELECTRIC LIGHTING.
The town of Nappanee, Ind.. has purchased the electric

light plant at that place of W. H. Mclniyre of Auburn,

Ind., for $S,ooo.

The Chemung Gas & Electric Light company of Elmlra,

N. Y., has been incorporated with a capital of $200 0( o.

The directors are. Charles G. Thomas. Arthur S. Pink-

ham, Paul Schaffer, Frank McKelvey and others of New
York city.

The Mutual Electric Light & Power company of Chicago

has made an assignment to Randall W. Burns. The fran-

chise of the company and its plant are at Brainard, 111.,

where it began business about three years ago. The cause

of the failure is not given, but a statement was filed to the

effect that the assets were about $2^,000 and liabilities a

like amount. The company has not received the patronage

it expected when it was organized and was unable to meet

its liabilities. Brainard is a small town near Washington

Heights, on the Rock Island railroad.

ELECTRIC RAILWAYS.
The Market Street Railroad company of San Francisco

will begin at once the construction of its electric line from

Mission street to Ingleside.

Over $15,000 has been subscribed outside the ciiy for

the promotion of the proposed electric railway at Saratoga,

Cal. The Board of Trade committee is now assured of suc-

cess.

At the election held November 19th the franchise for an

electric road in Fenton, Mich., was granted to John E.

Nolan of Saginaw. Mr. Nolan says ihe road between Flint

and Fenton will be in operation ntxt summer.

The Ft. Wayne Consolidated Railway company has been

incorporated with a capital stock of $2,000,000. The direc-

tors are John H. Bas.s, M. S. Robinson, James M. Barreit,

John T- Shepherd, Andrew Squire, Charles Gerke and

Samuel L. Morris. The company will operate the electric

street system of Ft. Wayne, Ind.

Through Percy Thompson & Co., investment bankers of

New York, the Central Wisconsin Electric Railway com-

pany has finally completed the financial arrangements neces-

sary for the immediate building of the road. The com-

pany will build at once 26 miles of road in the city of Osh-

kosh and 16 miles of interurban line, all equipped with elec-

tricity. The company's bonds for $1,000,000 and a loan

of $450,000 have been secured by Percy Thompson & Co.

and Charles E. W. Smith, and work has already been

begun.

By February ist. if not sooner, the Lake Street ' L"
road of Chicago will be running with full electric equip-

ment. Work is already well advanced. Thirty-five of

the present smoking cars are being equipped with motors,

and other cars have been ordered. The system will differ

from that employed on the Metropo'itan line in two par-

ticulars. Gear wheels of compressed rawhide instead of

steel will be used in the machinery, to do away with the

"roar" that is an unpleasant feature of travel on the pres-

ent electric "L" road. The third rail will be carried in a

conduit, instead of being entirely exposed as on the Met-

ropolitan This will prevent the great number of acci-

dents resulting from workmen touching the rail. So many
of the employes have been forced from their work by

burned hands from this source of danger that a ruling is

now in force that any man receiving such an injury is to be

discharged at once. This seems harsh, but was found

necessary as a means to inculcate habits of caution. The
use of a conduit will largely overcome this disability.

tempered creature will keep up a continual ringing until you
descend and will then proceed to upbraid you for not hur-

rying."

A story is gomg the rounds ofhow an insolent conductor on
a line of trolley cars that runs from Seattle along the shore of

Green Lake got a setback the other day that was as effect-

ive as novel. He was a powerful fellow, and had long had
a reputation for his impertinence and bullying manners. On
this trip he declined to notice the signals uf >^everal women,
and carried them far beyond where they warned to gn. A
stalwart young fellow remonstrated, and the conductor
threatened to punch his nose. The young man reached for

the bell rope, stopped the car, grabbed the conductor by the
waist, ?nd threw him oiT the platform into the lake. The
conductor crawled out sputtering threats, and was promptly
punched back again as soon as he stood upright on the bank.

Three times he crawled out and each time was punched
back again into the lake. The fourth lime he stood up in the

water and asktd permission to come out, promising good
behavior.

The United States Patent Ofiice is soliciting from domes-
tic and foreign manufacturers, for the library of ihe Patent
Office, copies of illustrated catalogues, price-lists, circulars

and other publications. In many cases, where no illustra-

tions are given, such lists and catalogues are of great serv-

ice in determining the meaning of words used in the arts

and for other purposes. It would seem particularly appro-
priate that ihe library of the Patent Office should be made
a place of deposit for this unrecorded literature of the arts,

which would otherwise in a few years be lost. Some of

the most valuable books in the library are such lists, some
of them more than 70 years old. I'hat such a means of
preserving for all time pamphlets of this sort is offered

should alone be an inducement to all interested to aid in mak-
ing this collection as complete as possible. Three copies

in general should be sent, one for permanent deposit in the

library, and two or more for the use of examiners, but all of

them to belong to the library, and to be in charge of the

librarian. When successive edititions are published, each
new one should be sent direct to the Library, United Stales

Patent Ofiice, Washington, 13. C.

A movement is under way to establish in New York a

permanent commercial museum. A company has been or-

ganized under the name of the International Permanent
Exposition company, including in its board of directors a

number of well-known merchants. The company w'll not
undertake to do any selling or commission business, but
the intention is to secure specimens of the production of

difterent countries wiih a library of information as to ihe in-

dustry, climate and soil of different countries, the habits of

their people, and particulars as to currency, weights, meas-
ure s, etc. Technical works on the principal industries of

the world, technical dictionaries and similar works will also

be collected and kept in ihe library with official returns, re-

ports of foreign countries and similar matter. A bureau
of information is also to be established which will collect

and compile information with relation to our foreign com-
merce and give such aid as it can to the development of
trade with other countries. Arrangements will also be made
to collect detailed information concerning commercial op-

portunities and the demand for certified products in given

localities. It is stated that already a large number of firms

in different parts of the country have promised their assist-

ance and adhesion.

MISCELLANEOUS.
A new departure seems to be indicated by the name of

the Philadelphia Electric Storage Battery Renting com-

pany, which has been capitalized at $300,000, of which

$1,000 is paid in.

*'I know there are many ways of telling a person's

character," an elevator man in a swell New York flat is

reported to have said, '*but I have observed in my ex-

perience with the majority of people a peculiar method of

telling a man's character. Now, for instance, the ring-

ing of the elevator bell will suffice to instruct jne of the

character of the man. Should I be at the top of the house

and receive a ring from down stairs I can immediately tell

from the nature of the ring the sort of person I shall con-

front on my descent. Should the ring be very light I know
that the person is a mild mannered, good natured, whole

souled individual, whom I am only too anxious to oblige,

but should the ring be a furious one then I conclude that

the person is an impatient, peevish or hot tempered person,

more furious than his ring, and with whom 1 take my time

in answering. With women it is the same thing; a mild

mannered woman will merely touch the bell, while the hot

TRADE NEWS.
The Chicago office of the Electric Storage Battery com-

pany, in charge ofC. W. Woodward, will be removed from

309 Dearborn street to 1 543 and 1 544 Marquette building on
December loth.

The cheap excursion rate to New York city via the

Nickel Plate road, only $iS for the round trip, is good to

return for 10 days. Sleeping car berths may be reserved

in advance by addressing J. V. Calahan, general agent, 1 1

1

Adams street, Chicago.

J. M. Atkinson & Co., 1439 Monadnock block, have

been appoint' d Chicago agents for the Partridge carbon.

The sales for this well-known brush, which has become in

general use throughout the We^t, are rapidly increasing,

and it is expected that the new Chicago agents will, in a

large measure, add to its popularity.

The Lafayette Engineering & Electric Works, manufac-
turers of dynamos, motors, etc., has arranged with the

Mason Electric Equipment company, 307 Dearborn street,

Chicago, for the agency of its product. The company
claims great efficiency for its apparatus and is prepared with

prices and guarantees to meet the closest competition.

The Columhts Lanlern of November 6th says: "The
disposition of manufacturers of electrical apparatus to be

well represented at the Ohio State Univeisiiy is typified in

the recent action of the Standard Electric company of Chi-

cago. A year ago last May a 20 light arc dynamo was made
especially tor us from the latest designs. Since that time the

company has improved the regulating apparatus used on
the machine, and has sent without expenf^e to us the entire

set of new parts necessary to adapt this new method of

regulating to the old machine."

The Tucker Electrical Construction company, 1420
Whitehall street, New York, issues a neat and compact
catalogue of its auto- telephone system and other specialties.

The auto-telephone system is said to be ideal for inter-com-

munication. It is very flexible. When desired it may be
arranged so that certain stations only can call a given station,

although the latter station is in such relation to the system

as to permit calling all of the others. The auto -telephone

system admits of complete intercommunication, each in

position to call any other, or it may be hmited as noted.

The Chicago agents are Richards & Meacham of 86 La
Salle street.

In a report to Chauncey M. Depew of the New York
Central railroad, on the work of the Gordon battery on the

Harlem division of that road, W. M. Kinch says: *'The
work required of batteries for automatic signals, particur
larly in the immediate vicinity of Mott Haven, where these
are in use, is the severest test a battery can be put to, ow-
ing to ihe short blocks and congested traffic; in reality the
track batteries, iS hours out of the 24, are on a short cir-

cui*-, and when I slate that one set ot Gordon, three cells,

stood up under the strain for 43 days without any attention
whatever, the showing is a remarkable one. In the same
circuit three cells of gravity required attention within at

least 10 days. I do not mean 10 convey by this the idea
that the gravity cells became entirely exhausted at the ex-

piration of that time, but they required the attention of the

battery men to perform some service, such as cleaning
zincs, drawing oil' solution or adding blue vitriol. The
same results were obtained from cells working on two local

circuits, another set on a crossing bell circuit, and still an-
other on a telegraph line circuit."

The Gates Electric Manufacturing company has received
propositions from ihe cities of Elkhart, Ind., and Goshen,
Ind. , to build a brick factory two stories high, 75 by 200
feet, with out-building<, giving ground i t;o by 300 feet, and
also to put in side tracks, provided the company will move
its plant to either of these towns. The business has ex-

tended, and other propositions looking to the securing of

better shipping facilities are under consideration. This
company reports the sale of a complete electric light plant

for the United Slates Insane Ai^ylum at Phecnix, Ari/.

This plant will comprise one 25 kilowatt multipolar genera-

tor, with handsome slate switchboard, one Ideal engine
and complete storage battery equipment from ihe Electric

Storage Battery company. The Gatfs company has also

sold for the United States prison at Yuma, Ariz., a com-
plete electric light outfit, precisely the same as at Phwnix.
It has, in addition, installed a 75 horse power multipolar

250 volt motor iii the works of Eraser & Chalmers, Chi-

cago, and is placing a 60 kilowatt multipolar dynamo in

the Stamford Hotel, Chicago. Four 100 kilowatt railway
generators and one So kilowatt railway generator are under
contract. The Gates dynamo is meeting with marked suc-

cess.

If any person were disposed to question the standing and
importance of the Metropolitan Electric company of Chi-
cago, he need only glance at the second edition of that com-
pany's general catalogue, just issued, to dissipate his doubts.

The company claims to deal in "everything electrical," and
it does not fall far short of making good its claim in the

imposing octavo volume of 755 pages which it is now send-

ing out as its catalogue. The book is bound in boards which
bear the patriotic colors, red, white and blue, and is sure

to be carefully preserved for reference by all reci|'ients.

The bulk of the work is the more remarkable when consid-

ered in ihe light of the fact that the company has issued a
separate catalogue of 204 ppges exclusively for street railway

supplies. The present catalogue is devoted to electric light,

telephone, telegraph, fire alarm and house goods supplies,

and in these lines the intending purchaser can find anything
he wants listed, described and probably illustrated. Each
article fias a trade word and a list number, with the price,

so that every aid is given in sending orders "per catalogue."

Much valuable information is given in the bonk, .'uch as

diagrams of circuits for bell-hangers, wire tables, electrical

units and formuhe, rules for calculatingthespeed of pulleys,

iron pipe sfzes, electrical requirements of the Chicago Fire

Department, etc. In addition the catalogue is supplied with
a telegraph code and carefully prepared indicts. 7he well-

known specialties of the company, such as N. I. R. wire,

P. & B. compound, Solar incandescent arc lamps, American
and ship cored carbons, Metropoliton incandescent lamps.

Storey motors, etc., are given due attention. The volume
is profusely illustrated and shows careful arrangement. It

is one of the largest and most complete catalogues of electri-

cal supplies ever issued, and will be valued by every electri-

cal buyer.

BUSINESS.
The Farr Telephone & Construction Supply company of

342 Dearborn street, Chicago, finds business good. A
number of large eastern orders recently recc;ived demon-
strate the widespread popularity of the Farr instrument.

The Ithaca Desk company of Ithaca, N. Y.. has a fine

reputation for its products. Extra grade, medium and
low priced desks are supplied, and office men will find the

company's complete illustrated catalogue a valuable aid in

selecting office equipment.

It is claimed that the Niagara battery, manufactured by
the Kester Electric Manufacturing company of Buffalo,

will not deteriorate without doing external work. It is said

to be the longest lived dry battery made, and it is asserted

that its recuperating powers are about double that of any
other battery.

The Chemical Paint company, 50^^ Second street, San
Francisco, has succeeded to the business of A. Grothwell,

manufacturer of odorless insulating compounds. The
New York agent is J. Ungar, 1745 Madison avenue, who
can fill orders promptly. The company will be pleased to

forward samples upon request.

The "pony" switches made by the Fiberite company are

having a large sale throughout the entire country. Ship-

ments are being made daily by the Mason Electric Equip-
ment company, Chicago, selling agent for the company.
The switch is reliable and fully guaranteed. The greatest

care is taken to insure perfect contact, while the material

used is of the highest grade.

On Monday, December 2d, the Nickel Plate road will sell

excursion tickets from Chicago to New York city and return

at $iS fnr the round trip. Tickets good to return for 10

days. Sleeping car berths should be reserved in advance to

secure choice of location. Trains leave Chicago at 1:30

p. M. and 9:20 p. M. For further information address J. Y.
Calahan, general agent, in Adams street, Chicago.

The Electric Appliance company, Chicago, is in receipt
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of the following; testimonial letter from the Monroe Electric

Light & Power company, Monroe, Michigan: "We have

one Packard ;6 candle power 104 volt lamp still burning

every night on an average of over 12 hours a night ever

since November 14, 1S91. This is the only one left of

the lamps of the first lot that we brught of you. It has

now burned over 17 500 hours, and it still burns brightly

and nicely, and the globe is only blackened up a very little.

Can anybody on your books beat that for a long burning

lamp? There is no telling how long it will still burn."

W. P. Roberts, president of the Lynchburg, Va., Tele-

phone company, has been in Chicago during the last week.

Mr. Roberts has been iboroughly investigating telephone

systems. He has just changed his 400 telephone sys-

tem in Lynchburg by putting in place of the other appara-

tus a 400 equipment of the Western Telephone Construc-

tion company. He contracted while here tor a 400 com-
plete telephone exchange equipment of the "Western,'^

which was shipped to Charleston, W. Va., last week. Mr.
Roberts says he can earn money with the "Western," al-

though its first cost is greater, and his patrons are satisfied.

The General Electiic company has secured the contract

for the installation of the new electric lighting plant in both

wings of the capitol at Wabhington. This consists of two

engines and dynamos on each side of the building of a total

capacity of 6,000 16 candle power lamps. Theengines are

arranged so that they may be used interchangeably, and in

case of accident to one the other may be thrown into serv-

ice to carry the whole plant. The most important work
that this plant will have to perform is in replacing the gas

that formerly lighted the Senate ceiling, by either incan-

descent or arc lights. The heat of the gas above the

transparent ceiling of the Senate was something remarkable
and at times the temperature above the glass ceiling

reached 200 degrees. This not only very sensibly affected

the temperature of the Senate chamber, but necessitated

the renewal every year of the metal skylight above. The
gas burners will be replaced with electric lights. The wire
required for the new plant will be furnished and placed by
John R. Galloway of Washington.

From H. J. Reynolds, chief engineer of the steamship
North Land, of the Northern Steamship company, the
Peerless Rubber Manufacturing company, 16 Warren street,

New York city, has received the following strong testi-

monial: "I have used Rainbow packing for steam and hot
water pressure of 266 pounds and 500 to 600 pounds respec-

tively, and find it superior to all others. Before using Rainbow
packing I tried various other packings, including corrugated
copper, and found that they would not hold. I therefore

tried Rainbow packing and can cheerfully recommend it as

being the only packing for all high pressures in the market
to-day."

The Hatch Storage Battery company of Philadelphia
makes public a letter to W. W. Gibbs, president of the

Electric Storage Battery company, in which the statement
is made that the stockholders caused to be made a thorough
examination both as to the merits and title of the Hatch bat-

tery before becoming identified with the enterprise, and
adds: "We were advised by experts of the hii;he-'=t com-
petency that this battery is a complete departure from the

type of storage batieries such as are manufactured by your
company, and is a distinct step in advance in the art. They
also advise us that they are equally as efficient and are
lighter and cheaper to construct than other batteries and,

therefore, meet public requirement in this line of electrical

work. You speak of being informed by your electrical ex-
perts and counsel that our battery 'infringes on important
patents owned by your company,' and we are likewise in-

formed by our experts and counsel that our patents cover
a distinct field and do not in any way infringe on any patents
owned or controlled by your company. We are fully pre-
pared to meet that issue in any form or manner in which
your company may desire to make it."

Of rubber us^d for insulating electrical conductors the
Bishop Guttapercha company, 420 East Twenty-fifth street.

New York, says: "A few years since Mr. Alden, in an ad-
dress before a rubber dealers' convention in Boston,
showed by statistics that there was about four times as
much rubber used in this country each year as was im-
ported, about three-fourths of the supply being home pro-
duction. This was all obtained from old boots, shoes,
hose, etc., and is known as reclaimed rubber. It contains
all the adulterants used when first made, and is sold at
about 10 cents per pound. A little new rubber added
and a little slicker make cheap shoes or cheap insulation.

The best gum insulation is pure Para rubber, worth at
least 90 cents per pound. It is not necessary or practical

to use it pure. Four pounds of rubber will make 10
pounds of excellent compound for hose or for wire in-

sulation. It lasts for years on submarine or underground
cables. It will stand very considerable variations in tem-
perature and very high voltage of current for a long time;
therefore it can be relied on, but it costs, when properly
prepared, 40 cenis per pound, and you can't expect to buy
it on a basis of 20 cents. * ^ * The Bishop Gutta-
percha company uses no poorer rubber compound on in-

side wires than on its river and underground cables.

They have never used a pound of reclaimed rubber, and
don't intend to."

ILLBSTRATED ELEGTRIGAL PATENT RECeRD.
549,899. Plate for Storage Batteries and Process of Mak-

ing It. Francis J. Clamer, Philadelphia, Pa. Appli-

cation filed December 20, 1S93.

This is a plate, consisting of a central core of ox'de of lead

enveloped in a porous metallic jacket of lead and aluminum.

549,906. Automatic Electric Fire Alarm. Harry A.

Fdgecomb, Mechanic Falls, Me. Application filed

January 5, 1S94.

A combined push-button and automatic eleciric fire alarm has
a suitable non conducting base, with a fusible plug inserted in

a recess m the base, plates attached thereto normally out of
contact with each other, a spring attached to one of the plates

and having its free end held out of engagement with the other
plate by the fusible plug, a cover inclosing the base, plates,

spring and plug, and a push- button mounted in the cover and
adapted to cause a contact between the plates.

549,919- Electrical Indicator. John W. Howell, Newark,
N. J. Application filed January 2, 1S92.

Two coils are adapted to be conne ted to a circuit : an indi-

cating hand ismounted on a .-pindle passing centrailybetween
the coils. There are also a coil or armature on the spindle, a
bent magnetic plate on the outer face of each o( the two coils

for modifying the magnetic field, and a scale having practically
equal divisions, over which the hand moves.

549,920. Underground Trolley System. Charlie E.
Hubb.'i, Streator, 111. Application filed May 23, 1895.

NO. 550,044,

A ronduit is desrribed, having transverse ties, a cement bed
supported by the ties and having a centrally depressed dram
basin conne ted with a drain pipe, sets of opposite castings cue

away at their inner ends above the basin and terminating con-

tiguous to each other to form a slot, track rails seated upon the

cement bed near its lateral edges and connecting the outer ex-

tremities of the castings in series, road plates resting upon the

upper edges of the castings between the vertical planes of the

track rails, and a t onduclor supported by the castings upon
one side of the sl^t and within the space between the i,ul-away

inner ends of the castings,

549,995. Underground Conduit. James F. Cummings,
Detroit, Mich. Apphcation filed March 4, 1S95.

A conduit having an inner duct, a conductor supported
therein free from the sides thereof, a junction bo.x into whi^:h

the duct leads, and a valve controlling the duct.

550,018. Electrical Steering Gear. Frank L. Dyer and
Leonard H. Dyer, Washington, D. C. Application

filed October 4, 1S94.

One feature ot the invention is the employment of a steering
engine and an electric motor for controlling the same, a switch
at the bow of the vessel for controlling the motor means for

operating the switch, whereby the circuit to the motor will he
constantly closed, and means controlled by the main eleciric

motor tending to constantly break the circuit.

550,042. Eleciric Fan. Philip Diehl, Elizabeth, N. J.

Application filed May 11, 1S91.

An armature wheel consisting of a central hub Is employed,
toaether with a series of metallic blades or wings serving as
the spokes of the wheel, and a ring armature outside of and
supported by the blades or wings, combined witti a field mag-
net located outside of the armature ring.

550,044. Rheostat for Use in Electric Motor Circuits.

Rudolf Eickemeyer, Yonkers, N. Y. Application filed

January 14, 1S93.

Two connected sets of contact blocks are utilized, in combi-
nation with two separate brushes, one in advance of the other.

Issued Nove7nher ig^ iSgs-

and each in cutting out resistance sweeping over its appropri-
ate portion of the blocks independently of the other.

550,057. Closed Conduit Electric Railway. Herluf A.
F. Petersen , M ilwaukee. Wis. Application filed

October 29, 1S94.

This is an underground conduit for electric railway con-
ductors, comprisinvj a casing divided into two longitudinal
passages or compar ments, one of which is pr"vided in its upper
part with a lon^-itudinal slot communicating with the surface of
the street or roadway, a slot rail at one side of the slot, ar-

ranged to depend into the upper part of the passage or 1 om-
partment, and provided with a lateral flange, a lateral flange
upon the upper edge of the partition betwee" the compartments
ai d a downwardly act'ng closing de\ice arranged to lest by
gravity upon the flanges.

.\'o. 550,102.

550,059 Trolley. Francis J. Pribyl, Hazleton, Pa. Ap-
plication filed March 9, 1S95.

A device for restoring a trolley wire to the wheel romprises a
standard secured to the trolley rod one or more plates or sup-
ports sliding vertically in the standard, a shaft journaled in the
sliding plates, rollers mounted upon the shall at either side,
and having spiral giooves therein direi.ted inwardly to carrj-

the wire into alignment with the trolley wheel, a cord secured
to the shaft and to the standard, and extendine around a
pulley upon the plate or support, whereby the rotation of the
shaft elevates the plate.

550,097. Insulated Pipe Coupling. Edmund E. Clift,

Philadelphia, Pa. Application filed September 20,
1S94.

In an insulated coupling there is 'he combination of a casing
having an internal shoulder, a pipe within the casing, having
an external Hange adapted to rest on the shoulder, a cap hav-
ing a threaded portion adapted to mesh with and be secured to

the casing and rest upon the pipe,- and insulating material be-
tween the pipe and the cap, and betweci the flange and the
shoulder the lower end of the pipe being threaded, a bottom
piece threaded, adaptt-d to mesh with the threaded end of the
pipe, and provided with a flange, and insulating material be-
tween the flange and the casing, the bottom piece haviny an
inset and the lower part of the pipe being enlart,ed and upset
in o the inset.

NO. 550,132.

550,102. Underground Trolley System. Cornelius J.

Hamilton, Philadelphia, Pa. Application filed April

26, 1S95.

The device shown comprises a cover hinged to suitable sup-
ports, and a lever pivoted to the under side of the cover, the

lever having curved and straight portions respectively, an end
of the straight portion being adapted to project under the end
of an adjacent cover, the covers having weights attached
thereto,

550,132. Electric Appliance for Railways. Herluf A. F.
Petersen, Milwaukee, Wis. Application filed March
19, 1S94.

Included in this arrangement are an electric railway with an
underground conduit and its contained conductors, of suitable
contact strips or wires located within the conduit and extend-
ing parallel with the conductors, but insulated therefrom, a
pair of electro-magnets provided with a movable armature
operatively connected by lever mechanism with the movable
tongue of a switt h in the track, and with movable sections of
the conductors within the conduit, contact devices carried by
the car and adapted for independent electrical contact with the
strips or wires, and a suitable switch upon the car adapted to
be adjusted so as to throw a desired one of the electro-magnets
into circuit

550,192. Electric Protective Appliance. Alfred H. Mc-
Culloch, Boston, Mass. Application filed January 24,
1895-

Three carbon plates or surfaces are separated Jhd insulated
from each other, two of the carbons being connected respect-
ively with the sides of a main circuit, and ihe oiher being con-
nected to ground : and means are provided for changing or
moving tfie contiguous surfaces of the carbons relatively to
each other to dislodge accumulated particles from between the
same,

550,204. Toll Collecting Telephone Apparatus. George
K. Thompson, Maiden, Mass. Application filed

August 24, 1S95.

NO. 550,220.

There are employed a coin chute, a lever, and means for
rotating the lever through an arc proportional to the size of the
roin, a contact piece carried by and movable relativley to the
lever, seveial rows of contact points, and a templet adapted to

determme the movement of the contact piece over a particular
row of contact points corresponding to the travel of the lever.

550,205. Electric Time Signaling Apparatus. James T.
A. Todd, Fort Worth, Tex. Application filed Feb:-

ruary 11, 1S95.

An electrical time signaling circuit having an adjustab'e
regulating trailer held in a recessed hour hand by a nut having
a milled outer rim and held in a slot in the hour hand, whereby
the trailer can be made longer and shorter without being turned
in the recessed hour hand.

550,215. Electric Arc Lamp. Edouard Cannevel, Paris,

France. Application filed April 20, 1893.

Claim I follows; In controlling mechanism for electric arc
lamps the combination of a rocking frame A'ork carrying i lock-
work mechanism controlling the motion of a pitch wheel over
which passes a pitch chain connected to the upper and tower
carbon liolders, a tangent escapement with brake disk control-

ling the motion of the clockwork, and a brake frame acted upon
by a spring cont oiling the motion of the escapement, and
electro-magnets on a shunt of thf lamp current and carried by
the frame and controlling the motion of the frame,

550,220. Electric Car or Locomotive. Rudolf Eicke-
meyer, Yonkers, N. Y. Application filed April S,

1S91.

Included in the arrangement is an electric motor, having a
casing which constitutes central, lateral and longitudinal por-
tions of a motor frame, and four-frame extensions, each detach-
ably coupled to the motor casing, and embodying an axle box-

jaw, the frame'as a whole being adapted to be spring-mounted
on two car axles.
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Electrical Equipment of the Carborun-
dum Works, Niagara Falls.

By Orrin E. Dunlap.

The new carbomndum plant at Niagara Falls is a very

great success, and this abrasive is now being turned out in

larger quantities than ever before. It will be recalled that

carborandum was discovered in 1S91 by E. G. Acheson,

who is at the head of the Niagara Falls company. For a

considerable time, before success came to him, Mr. Acheson

had been seeking a means of crystaUizing carbon, realizing

that such a material would prove of considerable value in

the field of abrasives, but it was not until 1S90, when he

became associated with an electric lighting company in

Monongahela City, Pa., that opportunity came to try the

experiments previously formulated. He then very early

availed himself of the new facilities at his command, and in

his first experiments he used an iron bowlUned with carbon

and filled with a mixture of carbon and clay, into which a

carbon rod was introduced. Thus the bowl and carbon

rod served as electrodes, by means of which a current suffi-

cient to fuse the mixture was supplied, the object being to cause

the carbon to be dissolved in the melted silicate of alumina,

and by cooling the same to the point of solidification cause the

contained carbon to crystallize. In the experiments, when

the current was applied and the mixture heated up, a very

violent chemical reaction appeared to take

place. Then the mass was allowed to cool,

afier which it was carefully examined, with

the result that several bright blue crystals

were found. These were carbide of silicon,

or, as they are now called commercially,

carborundum. This name is evolved from

carbon and corundum, as it was generally sup-

posed, before a chemical analysis was made,

that carborundum was a compound of alumina

and carbon.

In the plant at Monongahela City, Pa.,

good results were obtained from the furnaces

of300 pounds capacity, but the market demand
was so great that the company, in order to

ameter. These rods project through the walls of the fur-

nace and form the terminals.

When the furnace is thus erected it is ready for what is

called "the mixture," which consists of coke from the Penn-

sylvania bituminous coal fields, white sand from Ohio, salt

from the saltworks of New York state and sawdust from

the mills at Tonawanda, N. Y. These crude materials are

first received in the stock room, which is provided with a

railway track connecting with the Niagara Junction railway

on which the loaded

cars are conveyed

the various bins or

compartments provided

for their r e c ep t i on.

Conveniently arranged

in relation to these stor-

age bins is a most com-

plete grinding, grading

and mixing plant into

which the coke as it

comes from the cars is

introduced and ground

and sifted into assorted-

sized grains and con-

veyed into bins, from

IroUing the current as it passes to the furnaces. The trans-

former and regulator contained in this building are the

largest that have ever been built, and the regulator is of

exceedingly novel and ingenious construction, absolutely

controlling a current of 1,000 horse power. Both the trans-

former and regulator were built by the General Electric

company. The former is the largest in the world, weighing

12 tons and having a capacity of 830 kilowatts. The regu-

lator alters voltage by varying the inductance in the circuit

Fig. 3. Furnace in Operation.
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fill the orders, was forced to seek cheap electrical power for

a larger plant, which circumstance brought it to Niagara

Falls. In the Niagara plant there are five bases or fur-

naces, each having a capacity from seven to nine times

as great as the furnaces in the original Pennsylvania plant.

The furnaces, as shown in Figs. 3 and 4, are no more than

rough, loose brick boxes, no mortar or cement being used.

The interior dimensions of a furnace are about 15 feet long,

six feet wide and five feet high. In the center of each end

wall of the furnaces is a large bronze plate, to which are

connected the cables carrying the current. Connecting with

the inner surface of the bronze plates are 60 carbon rods,

each of which is about 2^ feet long and three inches in di-

Fig. I. Furnace Open

which it is dravra and

mixed in proper pro-

portion, with meas-

ured quantities of

sand, salt and saw-

dust, and these meas-

ured quantities thor-

oughly mixed and de-

livered in a bin pro-

vided for the finished

mixture. This work

is done by automatic

machinery at the

least expenditure of

manual labor.

''
is conveyed to theWhen thus prepared "the mixture'

furnace in an adjoining building, about 10 tons constituting

a charge for one furnace. Through the center of this mass

is built a core formed of small grains ot coke, and this

serves to form a continuous electrical connection between

the terminals. The furnace, as now described, is prepared

for the turning on of the electrical current, and this is pro-

vided for and controlled in the adjoining building, which

was specially constructed for the transforming apparatus

used in reducing the high-pressure current, as received from

the dynamos of the power company, to the low-pressure

current used in the electric furnaces. Located in the same

building is the regulating apparatus, Fig. 5, used in con-

li^. j.^i-Liicral View of Furnace Room.

A small pump run by an electric motor

keeps oil, which is cooled by a coil

of pipe carrying water, constantly

circulating through the transformer

and regulator.

When the 1,000 horse power electric

current is turned on the coke core is

soon raised to a high temperature.

Fig. 3 shows the furnace in operation.

In about an hour after the application of

the current carbon monoxide gas is given

off freely from the furnace, and when a

lighted match is applied this burns

with the well-known lambent blue flame

and encircles the entire furnace.

The electric current for the plant is

applied from the 5,000 horse power

generators of the Niagara Falls Power company, and comes

to the factory through a cable laid in a subway at a potential

of 2,200 volts. In the transformer room at the carborundum

factory the potential is reduced to 185 volts. The current

then goes to a regulator which serves to "boost" it up to 250

or "choke" it down to 105 volts. When the current is first

applied to a furnace it is regulated to the full voltage. After

about two hours the resistance of the furnace has become re-

duced sufficiently low to take a current of about 3,000 am-

peres at this voltage. When this point is' reached the regu-

lation is carried on carefully so that, as the resistance of the

furnace decreases, the potential of the current is reduced

sufficiently to keep the supply of energy to the furnace at

about 746 kilowatts. The dimensions of the core of the fur-

nace are so adjusted that when the current reaches about

7,000 amperes and the regulation can be carried no further,

the resistance of the furnace has become constant. This con-

stant state is reached about four hours after the time ofstart-

ing, and for the rest of the 24 hours, the period the current

is kept on, the furnace is supphed with a current of about

7,000 amperes at a potential of 105 volts, a red heat being

reached in about 12 hours. After the current has remained

on for the period of 24 hours, or until such time as the work-

man in charge recognizes that it has been properly operated,

the current is stopped in the transformer building, the flex-

ible cables are disconnected from the bronze plates and others

are connected with the plates of the next furnace in the series

of five, and it in turn is carried through the same operation
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All interest centers on the moment of opening the fur-

nace, for this action will tell what this immense amount of

enerf^y has been doing within the brick walls for so many

hours. One end of the furnace is removed and a cross-sec-

tion through its center exposed, Fig. i, thus permitting a

ready inspection of the results of the operation. In the cen-

ter is the granular core in the same position in which it was

originally placed, but it is now purified of all foreign sub-

stances. It is now pure carbon, and has lost about one-

fourth of its weight; this loss represents the volatilized im-

purities. The presence of grains of graphite disseminated

throughout its mass indicates that its temperature must have

been near 7,000 degrees, which is the point of graphite for-

mation. Surrounding the core, in the form of a cylinder,

is a beautiful crystalline formation, the crystals being con-

structed on lines radiating from the center. Those crystals

in immediate contact with the core are looped or built to-

gether into one concrete mass, this solid formation giving

way to a loose structure as the distance from the core is in-

creased, the size of the crystals at the same time diminish-

ing rapidly until at about 15 inches all crystallization ceases

and is followed by an amorphous material of a whitish gray

color for a distance of about two inches, when a sudden

change occurs to a black mass composed of the original

mixture now held together in a cemented state by the ifu-

sion of the salt. The ciystalline and amorphous material

lying between the core and the outer black mass is carbide of

silicon, being composed of carbon and silicon, atom to atom.

The furnaces at Niagara have developed some wonderfully

fine crystals, far surpassing in beauty and size any before
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the most interesting industrial attractions at Niagara

Falls.

Practical Experience With Storage Bat-
teries in Central Stations.'

Bv C. L. Edgar.

To those interested in selling electricity, it is a source of
great satisfaction that the storage battery discussion has

within the past few months, especially in America, taken on
an entirely new phase. It has become a question of use and
not of manufacture.
For years we have all watched with great interest the

various types of batteries put upon the market. We have
discussed their value, at first confining ourselves as to

whether they would work at all, and in later years broaden-
ing out the discussion as to how well they would work. We
have watched the various companies interested in the manu-
facture of storage batteries fight one another in the courts,

and we have wondered if it were ever to be possible to ob-

tain a battery which did not infringe someone else's

patent.

Until very recently it has not been possible to discuss

from the standpoint of experience the economic merits of

storage batteries, and it is particularly satisfactory to us to

note that the di<;cussion seems to have drifted away from the

manufacturer to the user. To-night I am going to assxmie,

at least for the purpose of this communication, that these

perplexing questions have all been answered, and that we
are finally on a par with our neighbors across the water,
prepared to discuss the advantages of a commercial storage

battery found ready to our hand.
Whatever may be the facts as to the existence of a com-

mercial battery, some of us have purchased and are operat-

ing batteries which we consider satisfactory, and I will

leave that part of the discussion to others, confining myself
exclusively to their uses in an Edison system of circulation

FIG. 4. ELECTRICAL E(jUir.\lENT OF IHE CARliOKUNLiUM

seen. Over two tons of cai'borundum is produced in one

furnace run, and to prepare it for the market it is first

passed under heavy iron rolls for the purpose of crushing

apart and separating the individual crystals, after which it

is treated to an acid and water bath to remove solubles. It

is then dried and sifted to separate the various sized grains,

which are indicated by the number of threads per inch in

the sieve through which they pass, and are placed in bins

ready for packing for shipment, or to be worked into wheels,

hones or other forms in which abrasives are used.

The increased facilities of manufacture at Niagara Falls

are such as to practically remove the restrictions which

have up to this time surrounded the use oi carborundum,

owing to the smallness of the amount made, and the devel-

opment of the trade is destined to be large. For all the

Niagara plant has been in operation but a short time, the

directors, at their first meeting at the Falls, decided to

erect additional buildings there to accommodate two large

kilns, each kiln to be about 16 feet interior diameter.

When these are completed the Monongahela plant will be

closed, and the company's entire business transferred to

Niagara.

An excellent idea of the plant and the methods employed

may be gained by referring to the accompanying cuts, keep-

ing in mind the explanation already given. In the picture

on page 27 1 Fig. I shows the coke core surrounded by

carborundum cr^'stals after opening the furnace, and Fig. 2

is a general view of the furnace room, A furnace in opera-

tion is shown in Fig. 3, while the view presented in Fig. 4
on this page shows the furnace complete. An excellent

view of the transformer room is given in Fig. 5, the attend-

ant being shown in readiness to operate the controller

upon which his hand rests. The equipment and the meth-

ods employed by the Carborundum company are among

WORKS, NIAGARA FALLS.—GENERAL VIEW OF FURNACE.

and distribution for lighting and power purposes, in thickly
settled communities. As it appears to me, their uses can
be classed under four great heads, as follows:

First—To carry the peakof the load at maximum hours.
Second—To carry the entire load at minimum hours.
Third—To act as an equalizer or reservoir.

Fourth—For the equipment of annex stations.

There are many other special uses for batteries which can
be naturally classed under one of these heads.

First, To Car?-y the Peak of the Load.—In all systems of
lighting, whether by gas or by electricity, there is a con-
siderable portion of the connected load which is used only
for two hours per day during the three or four months in

winter. We have all of us, at various times, very earnestly
discussed the probability of being able to widen out this

peak, as it is commonly known, and numerous schemes have
been devised by which it has been made more or less of a
hardship for customers to use their light at this time,
special concessions being made at all other hours of the
day or night. It does not seem to me that any of these
will avail. We cannot get around the fact that there are,

in every large city, hundreds of stores which close up at 6
o'clock at night. The only need which they have for light

is after it becomes dark. In this section of the country,
darkness comes on about 4:30 in midwinter, and these
stores are bound to burn their light from 4:30 to 6 o'clock,
and have no need of it at any other time. These are facts

which are entirely outside of the question of electric light-

ing, and nothing which we can do will change them.
It matters not whether the company has a large motor

load in the daytime or a large city contract at night. These
are simply going to change the height of the curve at those
hours. They are not going to alter the special shape of the

curve due to the hour and a half of darkness during the

business day.

This particular peak will be in some cases a much larger

percentage of the total maximum output of the station than
in others, but I think it is safe to assume that it is likely to

vary only between one-third and one-half of the total. In
the case of the company with which I am connected, we

• I. Communication presented at the meeting of the American Insti-

tute of Electrical Engineers, November 20, 1895.
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have found that if we divide our maximum load of the year

into two parts, the upper half exists only for about two
hours under ordinary circumstances, and four hours under
exceptional circumstances for the five winter months.
Computing the kilowatts in these two halves, we find that

the lower half contains go per cent, of the kilowatt hours
manufactured, whereas (he upper half contains only about

10 per cent. This would prove the position taken by some
engineers that if an extremely large station was to be con-

structed, it would probably pay to equip it with two types

of apparatus—50 per cent, to be of the best economy and
most expensive class known to the art. This to do the 90
per cent, of the work. The other 50 per cent, to consist of

crude, cheap, uneconomic but reliable apparatus, to do the

10 per cent, of the work. The saving in interest on the

lesser investment in the second class would be much greater

than the extra cost of running this half, due to its poor
economy.

In our particular case we find ourselves in precisely this

position. Our company installed in years past about 4,000
horse power of high speed, belted, bipolar apparatus, relia-

ble, but of poor economy. Some three years ago it changed
to the other extreme and commenced to equip with the

highest priced and most economical apparatus to be found in

the market, and to-day there is about 4,000 horse power of

this apparatus in use.

The data which we have for 1S94 ^'^^ i895 proves the

statement which I have just made. Ninety per cent, of our

kilowatts nave been manufactured by the vertical, triple-

expansion, multipolar units, and yet the total capacity of

this apparatus is not over 50 per cent, of our maximum out-

put for the winter.

The application of the storage battery to these conditions

is obvious. What we need, and what all companies under
generally like circumstances need, is a piece of apparatus

capable of doing two hours' work per day which is cheap,

and which has fair economy. If storage batteries could

be used under no other circumstances than these, it is, per-

haps, somewhat doubtful whether it would pay to install them,
but yet I am inclined to think that considering their first

cost and the efficiency which we can obtain from them, it

could be fairly proved that it would pay to use them rather

than what I have designated as the cheap type of apparatus.

At the time our first battery was purchased, our standard
unit was 650 horse power. We, therefore, called for a bat-

tery of 650 horse power capacity tor two hours. We event-

ually, under stress of circumstances, reduced this to l^
hours and found that it cost considerably less than a first-

class steam plant.

As all apparatus has to be installed for the express pur-

pose of taking care of the maximum load, it seemed to us

very clear that if we could save in our first investment by
iustalling storage batteries which cost less than a steam
plant, we were going to be able to do a given amount of

work with a less amount of capital by this means than by
any other. We thus decided to install a battery to take
care of the peak, even if we obtained no other advantage
from it.

Second, To Carry the Entire Load at Mininuttn Hours.—
I think that the nature of the load curve in America is against

the use of batteries for this purpose to anything like the

same extent as abroad. With us there is only about six

hours of minimum lo..d, whereas, owing to the lack of motor
business in Europe, the minimum there extends some days

from midnight until three o'clock in the afternoon. Our
minimum is so short that we are not able to save one shift

of men nor are we able to save much in the fixed boiler room
expenses from drawing the fires, banking the boilers, or any
of the various other expedients used when the plant is not in

operation.

Our generating department has gone through some ex-

haustive experiments, running first the engines for 24 hours
a day, charging the battery at minimum load, and then turn-

ing around the next week and shutting down the steam
plant for the six hours from midnight until six o'clock in the

morning, and depending entirely upon the battery. The
general conclusion seems to have been arrived at that the
former is the cheaper method. Admitting this, the indirect

advantages of the former, by which the battery is charged
during the night, and can be used during the following day,

are very much greater than if the battery were discharged

during the night, as it could not be completely charged
again until the middle of the afternoon of the following

day.

I do not consider our conclusions final, as the local con-
ditions might materially change the result. In our case it

happens that the output at night plus the charging current

of the battery is just equivalent to one of our standard units.

If it were necessary to run two units to do this work, our

conclusions might have been different, so that I think this

is a case which has to be decided in each place on its own
merits.

Third, To Act as a?i Equalizer or a Reservoir.—It is this

use of the battery with which we have been particularly

pleased, and in order to understand it it is perhaps desirable

to explain the needs which a modem station has for appa-
ratus of this kind. Years a^o a distribution company was
equipped' with one station, furnishing electricity through a

system of feeders supplied from one bus-bar. All this is

changed. To-day llie modern station manufactures elec-

tricity in various places, transfers it from one station to the

other at will, sends it out through a system of distribution

at three or four pressures supplied from bus-bars of vary-

ing DOtential. At the minimum hours of the day the elec-

tricity is manufactured by one set of dynamos, part of it be-

ing delivered to the bus-bar in the station in which the dy-

namos are located, the remainder being sent out over tie

lines to various annex stations and delivered there to the

local bus-bar. The amount of current is so small com-
pared with the capacity of the various circuits that practi-

cally the pressure delivered at the lamps is constant not-

withstanding the various roundabout ways in which it

reaches them.
As the load begins to increase the drop over the tie lines

becomes noticeable, and it is necessary, by means of auxil-

iary dynamos known as boosters, to raise the potential of
that part of the outpat which is delivered to the tie lines.
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The load still increasing it is necessary to start additional

dynamos. These may be thrown in raaltiple directly with

the original pair and deliver the same potential as the oth-

ers, or, if the condition of the road warrants it, they may
be thrown in multiple with the original dynamos and the

booster in series and deliver the potential needed by the tie

line. In this case the booster might be taken out of cir-

cnit.

The load on the tie line again increasing, the booster

would be again put in use, and we would thus have the con-

dition of a tie line supplied partly by a dynamo of the proper

potential and partly by additional current furnished by a

booster, raising the potential from another bus-bar supply-

ing current locally.

This goes on until nearly the maximum load is reached.

It then may be found, as it is sometimes m our case, that

the original or main station is not equipped with sufficient

dynamos to supply the local distribution. In this case the

current over the tie line is reversed, and the annex station

sends current to the original station, which arrives there

at somewhat lower potential than is needed, and is there

raised by means of a booster to the bus-bar of that station.

It is necessary to understand that these are everyday occur-

rences, and if we were not equipped with a battery, it would
be almost an hourly question as to what it was necessary to

do next, whether to start dynamos, stop them, change
boosters or any other of the innumerable combinations
which might be made. This trouble is intensified by the

uncertainty as to what changes are going to take place in

the output, and what the load is going to be at any given
time. In a very large degree the battery answers all these
questions or at least makes them unimportant. It makes it

possible to determine beforehand what the regular day's

work of the steam plant is to be, to decide how many and
at what time boilers are to be puL in service, when engines
are to be started and stopped, and in general to operate the

plant to its best economy, knomng that daily or hourly in-

ont the system remains constant. Of course, we have done
this for years to the best of our ability, but it has necessi-
tated keeping everything in first-class shape and having the
employes of the company on the alert at all times to^take
care of this question. The uses of the battery very much
simplify this problem. Very many times where in the past
it was necessary to change the magnetism of the fields of
dynamos it is now necessary to do absolutely nothing, the

battery acting as a reservoir, giving out quantities of cur-
rent without any apparent change in pressure for the time
being.

This question of regularity is very closely connected with
the one of reliability. To those of us who are identified

with central station work there is a great sense of security

when we realize that whatever may happen to the steam
plant, we have sufficient battery to carry us over a few min-
utes of disorder. In our particular case, we have at the
present time sufficient battery to run 60,000 lamps for five,

10 or 15 minutes, depending upon how great is the emer-
gency. This advantage of the battery may not appeal to an
outsider. I do not think they can realize the intense nervous
strain to which all connected with the successful detail opera-
lion of the station are subjected. If a battery and a steam
plant were on a par in all other respects than this, 1 should
personally feel very much inclined to install it for this reason
alone.

Fourth^ For the Eqzdpment oj Annex Stations,—This is

a use to which we have looked forward with great interest,

but up to the present time have had no occasion to make the
use. There are in every city certain sections, located so far

from the centers of distribution that it becomes a very serious

and expensive matter to reach them with the regular three-

wire system.

When we realize that it makes very little difference to

which end of a tie line a storage battery is connected, we
can see at once the special advantage which this type of ap-

paratus gives us. If of such value that it will pay to install

FIG. 5. ELECTRIC.A.L EQUIPMENT OF THE CARBORUNDUM WORKS, NIAGARA FALLS.— TRANSFORMER ROOM.

equalities in the load, or uncertainties caused by the weather,
will be taken care of by the battery.

It is kept in multiple with one or the other or all buses
at all times. It is supposed, for many hours of the day, to
be standing idle with the ampere meter at zero, but it may,
without a moment's warning, be called upon to either give
or take anywhere from one to 3,000 amperes on a side. It
is possible in this way theoretically to keep every engine
which is running loaded up to its maximum economy at all

times. Practically we have found it possible to never
operate an engine with less than three-quarters load. The
economy of the steam plant then more nearly approximates
what is known as mill practice, which is the goal toward
which we are all striving.

Having satisfied ourselves in the beginning that with a
given amount of capital we could do more work with the
battery than without it, we by actual practice came to the
conclusion that we could by the same means do this same
amount of work more cheaply. When we remember that
we Installed the battery for the express purpose of taking
care of the maximum load, we are, of course, particularly
pleased at the very gi-eat use we can make of it for this pur-
pose of equalization, and yet, in addition to this, we have
made enough tests to prove to our own satisfaction that we
do not lose anything in fuel economy by this particular use
of the battery. The watts lost by the inefficiency of the
battery are made up more than fourfold by the better econ-
omy of the steam plant. We have taken typical winter days
and figured out exactly the cost of running our system with
the battery and without, and have proved that the actual
coal consumed with the battery is a material amount less
than without it. If, in addition to the fuel, we take into
account the very great saving in the labor, the added relia-
bility and the better service given, we will see that these
uses of the battery are even greater than those for which it

was originally installed.

I do not think it is possible to over-estimate the advan-
tages of storage batteries for the purpose of giving regular-
ity and reliability to a system of distribution. With very
sudden fluctuations in the load which are continually ta]<ing
place, it is almost impossible with dvnamos alone to regu-
late the bus pressure so quickly that the pressure through-

them, it is a matter more or less immaterial whether they
are installed at the main station or at an annex station con-
nected to the main station by tie lines.

The fixed charges of running a battery room are very
small as compared with those of a steam station, and there
would not be any very material increase of fixed expense
between one large battery located in a central point and
a half a dozen small ones distributed throughout the city.

Storage batteries, therefore, lend themselves particularly
to the location of a "central" station at some convenient
point upon the water front, and the building up of small
centers of distribution scattered throughout the city, con-
sisting of storage batteries with or without a steam adjunct
and connected together possibly, but certainly each one
connected to the central station.

This communication may be considered to have been
written upon very narrow lines, and I may say that this was
intentional. So much has been written during the last few
months upon generalities and upon possible cases which
may or may not exist, that it is sometimes valuable to brush
these all one side and to confine oneself to some specific

case. This I have tried to do.

Our company has used the first battery 20 months, and
one of double its capacity for six months, entirely too short
a time to come to any conclusions about the depreciation,
but It has given us ample time to satisfy onrselves as to the
economic value. It is sufficient for me to say that if a need
should arise to-morrow for additional capacity, either at our
main station, at either of the annexes, or in any new part of
the city, within reasonable distance of our center of distri-

bution, we should consider the question along the lines

which I have just indicated. We should eliminate en-
tirely from the discussion the question which has distracted
the public mind for so many years and decide it entirely
upon its merits, placing the battery side by side, and on
an equality with other modern and improved apparatus.

John H. Culver of Decatur, III., was granted a franchise
by the city council of that place for putting in an electric

light plant to cost $10,000. The franchise is for 20 years
and the contract with the city will be for 10 years

Past and Present Obstacles in the Stor-
age Battery Development.^

By Carl Hering.
The great and numerous advantages of a satisfactory elec-

tric storage battery have been described so often and are so
well recognized and admitted by the unbiased that it seems
imnecessary to again enumerate and discuss them here. The
question which the engineer and constructor should discuss
at present is not "Is a batteiy desirable?" but rather "Why
is it that storage batteries seem to have been unsatisfactory?"
and the question which concerns the capitalists is "Does it pay
in dollars and cents to use the storage battery even if it is

kept in a satisfactory condition by the makers?"
The latter question can be disposed of here in a few

words. If the makers guarantee to keep the battery in a
satisfactory condition for a certain rate per annum, or if

they rent them, then it becomes a mere matter of calcula-
tion to find whether it pays or not; but this calculation must
be made for each specific case, as the cost of the batteries
and their maintenance seem at present to be such that an es-
timute for a general case can hardly be considered conclu-
sive, the margin being in many cases too small. In some
specific cases it will be found to be decidedly cheaper; in
some it will be doubtful, and in some decidedly too expensive.
Limiting ourselves to this country and judging in a general
way from the number of storage battery installations, it

would seem that the price at present (including, of course,
the cost of maintenance) is such that in perhaps a majority
of cases the margin of profit to the user is so small or so
doubtful that it does not balance the supposed risk. The
commendable practice of renting relieves the purchaser of
this risk, which then leaves the question a mere matter of
cost. A material reduction in the first cost and cost of main-
tenance would therefore at once turn the tables in many
cases so decidedly in favor of the storage battery that there
would be little doubt left as to the economy, and it would
render the practice of renting unnecessary in most cases.
Cheapness, therefore, is one of the most important points
which affect the outlook of the storage battery.
To return to the first question, "Why is it that storage

batteries seem to have been unsatisfactory," we must limit
ourselves to this country, as probably thousands of tons are
and have been in successful use abroad. In Germany, for
instance, almost every one of the large continuous current
central stations is equipped with a battery plant; in Eng-
land they are used very larg-ly for private plants, as also
for central stations; an English firm recently claimed to have
sold a total of "six miles" of accumulators placed in one
continuous row, and a French firm is stated to make several
tons a day.

The chief reason why so few storage battery plants exist
in this country seems to have been that the accumulator
companies have for years been so busy fighting cne another's
patents and have spent so much money in this htigation that
they have had neither time for money left to manufacture
and install their batteries. But all this litigation has now
come to an end, thanks to an enterprising company which
has bought up all the little life that is left of these historic
"pasted plate" patents. This, together with the fact that
it is now conceded by many authorities that for many if not
most purposes the unpatented Plante type of cell is the bet-
ter, removes the chief obstacle in the storage battery devel-
opment in this country. The fact that the companies have
been too busy with litigation to attend to legitimate busi-
ness has shaken the confidence of the public, who naturally
ask, "Where are your batteries in use?" the only and unsat-
isfactory answer to which is, "Abroad." Much "mission-
ary work" must first be done before public confidence will
be restored, and let us hope that the recently started
"rental" companies will soon accomplish this. It is up-hill
work, but prospects at present seem bright and encouraging.
As the patent question has now been settled, and as cells

of the Plante type have now been developed into practical
forms, the storage battery outlook at present lies largely in
the hands of the constructing engineer, and we should
therefore look at the question from this standpoint.
The storage battery has for years had the reputation of

being like a delicate, sickly baby, continually threatened
with half a dozen diseases, and requiring the constant at-
tendance of a trained nurse, beside the fatherly care and
large purse of its manufacturer. To the user the five chief
diseases of the accumulators appear to be buckling, short-
circuiting, sulphating, disintegration and dropping out of
the peroxide. Many inventors have thought that most of
these may be made uninjurious by a process of opposing or
resisting their disastrous effects, as distinguished from pre-
venting their occurrence, although the term "preventing"
has incorrectly been used to describe it. Buckling has been
opposed by main strength and sometimes awkwardness,
short-circuiting by porous insulating sheets between the
plates, falling out by enclosing or locking the peroxide so
that it cannot drop out, etc. Whether and how far such
heroic methods have been successful can be determined only
by tests, but it seems to the writer that many of the methods
are like curing corns by cutting off one's feet; the cures may
be effective, but can hardly be called satisfactory. To at-
tempt to prevent the almost irresistible force of expansion
of the peroxide from exercising itself, by confining the ma-
terial in an inelastic lead frame, is a formidable and it seems
an almost hopeless task; the inevitable result is that one or
the other must give way; if it is the peroxide, it will lUti-
matelybe crumbled by the pressure; if it is the lead, there
will probably be buckling or at least a separating of the contact
surfaces at the subsequent contraction of the peroxide, and
this inevitably results in the formation of that very objection-
able layer of white sulphate which practically insulates the
active material from its conductor, the consequences of
which are sure to be fatal. The development of the storage
battery has been greatly retarded by the fact that it was in
the hands of mechanical engineers instead of chemists.
The careful constructor should attack the problem in a

different way; he should go back to the beginning to find
out the prime causes, and then prevent, if possible, these
causes from arising, rather than to attempt to oppose their

I. CommunicatioD presented at the meeting of the American Insti-
tute of Electrical Engineers, Noveraber 20, 1895.
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effect by sheer force and awkwai-dness. These causes seem
now to be understood, and the question therefore is how to

prevent them. One way is to supply with each battery a

printed and neatly framed long list of ''don'ts" or limita-

tions in the form of rules telHng you what you must not do,

with a foot note attached saying that the company's
guarantee ceases if these rules are violated. This may be

satisfactory to the company but certainly not to the user.

A more satisfactory way would be to construct the plates, if

possible, so that these prime causes of trouble cannot arise,

no matter what mistakes the attendant may make or what
emergencies the battery may be called upon to meet, within

reasonable limits, of course. To discuss all these prime
causes in detail would require writing a treatise on the sub-

ject, but they may be summarized briefly, and their preven-

tion will then suggest itself.

The chief evil effects are apparently caused by too rapid

charging and discharging. With many of the favorite

methods of avoiding the effects of high rates, the capacity

and efficiency at such rates both become so low that the user

will be discouraged from discharging so fast, and the cur-

rent will fall so rapidly that it will have little chance to do
much mischief. Such methods are applicable only when
rapid rates are never desired, but those cases are the excep-

tion, rapid rates, or at least a provision for them, being

generally very desirable and often essential, as in traction

work, for instance; such methods have therefore solved this

problem only for a limited field. What should be done is to

try to construct the plates so that they are adapted to high

rales without a great loss of efficiency or capacity

It will be found that in the majority of cases in which the

storage battery would be of special value, it is a question

of rate rather than capacity; that is a great horse power for a

short time is more often required than a large quantity of

energy dehvered at a slow rate. It seems from a number
of cases, about which the writer has recently been con-

sulted, that any capacity above that which is obtained at

a one, two or three hour discharge is generally of com-
paratively little value.

To study the effects of rapid discharges it must be re-

membered that the acid is as important as the lead oxides;

when its density falls too low there will be a lowering of the

electromotive force; acid is withdrawn from the solution

during discharge, hence the diluted acid in the fine pores

of the active material must get out and denser acid must
get in; but the only force which does this is the difference

between their specific gravities, and as this is very small,

the force will be small, and therefore the circulation will

be slow, which in turn reduces the electromotive force.

The chemical action will therefore be confined chiefly to

the external surface, which is freely exposed to the acid,

and the action then becomes so great per unit of surface

that white sulphating, or better, complete sulphating, takes

place. If a rapid discharge is not to injure the plates or

lower the voltage by reason of the acid in the pores becom-
ing too dilute, the circulation must be rapid; great po-

cosity accomplishes this partly, but is attended by frailty

and poor conductivity of the peroxide, which again results

in a fall of the voltage. The ideal method would, there-

fore, seem to be a vertical lead plate to act as a good
conductor with an extremely large surface and a very thin

layer of peroxide on it, freely exposed to a large quan-

tity of acid, which is capable of circulating rapidly. That
such a plate may be made to have a greater capacity per

pound of plate for rapid discharges and perhaps an equal

one for slow discharges, as compared with the best thick,

porous plates, has been shown by experiments. The great

capacity is doubtless due to the fact that the active mate-

rial is more completely utilized, as it is all close to the .

conductor and freely exposed to the acid. The capacity

of such a plate will evidently be affected only slightly by
the rate and the loss ot voltage, and therefore the watt
efficiency will depend more on the conductivity of the

lead than on the acid becoming too dilute in the immedi-
ate neighborhood of the active material. To obtain high

rates accompanied by good efficiency and capacity, there is

little doubt that the best way is to use large freely exposed
surfaces, rather than to try to resist the evil effects of high
rates, mechanically.

In rapid charging the acid becomes too dense in the pores

of a thick mass of active maierial if the circulation does not
keep pace with the demand; this dense acid softens the

peroxide and there is a tendency to form gases, when the

proper chemical action cannot keep pace with the current.

Both the softening of the peroxide and the mechanical
effects of the gases are injurious. What was said regard-

ing porosity and the ideal plate applies therefore also to the

charging.

The negative plates, being soft and tough, are not so easily

injured, but unless the acid can circulate very freely there
will still be a lowering of the voltage like with the positive

plates, and probably also a lowering of the ampere-hour
capacity.

The contact between the peroxide and its conductor must
be very good, for, if poor, then a white sulphate forms at

the surface, which practically produces an insulating layer,

and disastrous effects are then inevitable. The ideal con-
tact is obtained when the peroxide is formed on the lead

electrolytically, as in the Plante processes.

The peroxide will insist on expanding during the dis-

charge and on contracting during the charge. It would be
much better to accept this as an inevitable fact than to try

to keep the material from obeying the laws of nature by
forcibly confining it within an inelastic frame, as many in-

ventors have attempted to do; the results of such an attempt
have already been described. To hold a large mass of
active material firmly in contact with a lead conductor,
when one expands and contracts while the other does not,
or expands without afterward contracting again—is a diffi-

cult matter. The best solution seems to be, to have the
active material in the form of an extremely thin layer over
a large surface and formed from the lead itself, as this in-

creases iis adhering propetties. If such a layer can be made
porous and if .the surface is made up of small facets, there
will be little tendency to buckling or scaling.
The gradual washing away of the surface of the peroxide,

and the slow peroxidation and consequent disintegration ot

the lead support, seem to be absolutely unavoidable. Until
some preventive is found, if it ever will be, it seems wisest

to accept the inevitable and acknowledge that the positive

plates are perishable. To use any other metals or carbon
is out of the question; the addition of antimony to the lead

seems to retard but does not prevent peroxidation. The
favorite method of trying to avoid the effects of disintegra-

tion is to make the frames of the positive plates quite thick,

thus prolonging their life. This, if not accompanied by
other disadvantages, may be satisfactory for stationary

plants in which the great additional weight is no hindrance,
the only objection to it being the cost of the metal, which is

no small factor in the total cost of the plate. But such a
method is certainly not satisfactory for cheap or portable
cells, and the gradual washing away of the peroxide remains
the same whether the frame is heavy or light, provided that

the surface exposed to the liquid is the same.

But there is another way of meeting those unavoidable
effects of use, which has recently been applied, and which
seems to be a much more rational and effective solution of
this vexed problem, at least when lightness and smaller first

cost are desired. Instead of making the positive plates heavy
and expensive, they may be made ver> light, cheap and
easily replacable; their life may then be shorter, but the bat-

tery will be as good as new whenever these perishable parts

have been renewed; their life is soon known to the user,

and he can then readily determine for himself how much he
must allow for amortization. Anyone who has urged the
use of accumulators will appreciate the great value of being
able to satisfy the user as to the amortization factor. A
purchaser will believe you if you admit that the life of the

perishable parts will be comparatively short, but he will not
believe you if you say it will be long, even if you are telling

the truth. But such a method, to be successful, requires

that the old plates and sludge can be converted at a small

cost into new^ plates; this, it seems, can now be done, and

one trip of the car—and only one. To claim as an advan-
tage that a battery can run a car, say, four trips is mere
deception, and to the intelligent engineer it is simply an ad-
mission that It can do no better. No one would think of
carrying four relays of horses on a trailer of a horse car, and
why should the equivalent be done with the storage battery
unless it is that the battery can do no better and that it can-
not be discharged rapidly enough so that the capacity and
weight may be reduced to that required to run only one trip.

The ideal is certainly a single trip discharge. If the rate

for a four-trip battery could be increased four times with-
out materially affecting the capacity, its weight and capacity

for a single trip discharge would evidently need be only one-
fourth as great. The charging rate should also be equal in

hours to the discharge rate, or else it will take a plant
of more than two sets of batteries to a car.

These various ideals mentioned above would have only a
theoretical and not a practical interest, were it not for the
fact that recent tests have shown that a near approach to

them has apparently been reached; it is somewhat prema-
ture at present to say more until the results of the tests

have been confirmed by practice.

The above discussion may be briefly summarized as fol-

lows: Cessation of litigation and the development of the
Plante type of cells make the storage battery outlook in

this country much brighter. The cost of a guaranteed storage

battery seems in many cases to be too nearly equal to that

of the direct generators to encourage their general adop-
tion. A reduction in the cost would therefore open a large

field, much larger than in proportion to the reduction. The
renting of accummulators seems a commendable method for

introducing them. Most of the diseases which storage bat-

teries are subject to could be avoided or made much less

disastrous by having large surfaces, small depths of active

material and free circulation. The first cost would be re-

duced and the vexing question of the uncertain amortiza-

FIG. I. ELECTRICITY IN STONE QUARRIES.—VIEW OF THE QUARRIES OF THE HAINAUT COMPANY.

the writer believes that this alone will have a very important
bearing on the outlook of the storage battery, at least for

portable cells, as are required for traction and many other
purposes, or for both portable and stationary plants, if the

first cost is an important factor. Such a method becomes
practicable only when the chief factor in the cos' of the

plate is the material, the cost of labor and forming being
small.

For stationary purposes, in which the only objection to

the weight is the first cause of the lead, good storage bat-

teries have been used abroad with success for some time,

provided the rates of charge and discharge are kept low. As-
suming that the same storage batteries may be made in this

country as well, the question whicli affects the outlook here
is then only one of the cost. But neither abroad nor here
does there seem to be a battery in the market in which the

weight has been sufficiently reduced and the rate sufficiently

increased for a really successful tr.-^ction battery the suc-

cess of which has been demonstrated beyond dispute. It is

here assumed that to the public and to railway companies
traction batteries are not a demonstrated success until a
traction company which has no affiliation with the accumu-
lator makers finds it to its own advantage to use them in

preference to other systems. That accumulator traction is

the ideal system has been repeatedly acknowledged by good
authorities, and that this field for batteries is very large and
perhaps larger than that for stationary work is likely. The
large first cost and cost of maintenance of the overhead con-
struction tor trolley roads, the large power station required
and the threatened damages done by electrolysis would
doubtless turn the tables in favor of the storage battery for

many long road, on which traffic is not too dense, and pos-

sibly also for many suburban steam roads.

It seems to the writer that the only batteries which have
a promising outlook for this very trying work are those
which have a very large surface, very small depth of active

material formed eloctrolytically, and a very free circulation

of the acid. The lead frames should be made only thick

enough for proper conduction, the batteries must be cheap
in first cost, and the positive plates should be capable of

being replaced comparatively frequently at small cost. They
should be proportioned so that a discharge corresponds to

tion, settled, by a light, short-lived, cheap positive plate
and a cheap process of re-converting old into new positive

plates. Storage batteries for slow discharges have been a
success abroad; a very large additional field would be
opened by a light, cheap, rapid-rate cell.

The objection to a plate with a thin layer of active ma-
terial is that it may not retain its charge as well as one
with a thick layer or pellets, but in most cases in which
rapid rates are desired or cannot be avoided, the small loss

in standing is probably more than balanced by the fact

that the plates are not injured by rapid rates. As a rule,

long periods between charges go hand in hand with slow
discharges and less objection to great weight, while short

periods between charges, high rales of discharges and
lightness usually go together.

In conclusion.the writer desires to take this opportunity
to make the following recommendations in the interest of
engineers who may have to calculate accumulator plants:

That rates of charge and discharge be designated in

hours and fractions, the current (or for power purposes,

the watts) during that time being considered to be kept
constant. There can then be no mistake as to what is

meant, as this represents the time in hours during which a
cell will continue to give a practically constant current be-
fore the voltage falls below its limit.

That efficiences and capacities be always accompanied
by the corresponding rate in hours.

That in giving an efficiency it should always be stated
whether it is for ampere-hours or for watt-hours.

That for portable batteries intended for power purposes,
the capacity be given in watt-hours instead of ampere hours
and that the weight given be that of the complete cell

ready for use, as distinguished from the weight of the

plates alone.

The village of Sauk Rapids, Minn., will vote November
igth on $25,000 bonds to secure the establishment of a
$250,000 paper mill there by John Strange of Menasha,
Wis., who agrees for the bonus to put in an electric light

plant, operate it for five years and then turn it over to the
village without further charge.
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Electricity in Stone Quarries.
Throaghout much of Europe there 15 a rapid increase just

now in the application of electrical machiaery to many and

varied industries, in which formeriy steam power only was

used. Comparison of data showing the relative efficiency

and economy of these syetenis has been made by a French

writer, and his figures and deductions are interesting. One
of the applications to which electricity is being successfully

pat is that of operating stone quarries. Concerning the

steam plant this writer says: Suppose, we have a boiler

evaporating S.5 kilograms per kilogram of coal. A good ma-

chine of300 horse power requires not more than 6.5 kilograms

of steam per horse power indicated. This will give an indi-

cated horse power for every 765 grams. The transfor-

mation of mechanical into electrical energy means 6 per cent.

loss; add to this 7 per cent, lost in conductors, and an ab-

sorption in the receiver of 12 per cent., and there is a total

loss of 23 per cent. Suppose we have a stone saw motor of

20 horse power. The central machine will develop, say, 30

effective horse power or about 33 indicated horse power.

The consumption of coal then will show a total of 610 kilo-

grams per 24 hours.

In the old method it was necessary to provide steam appa-

ratus, boiler, engine, etc., at several points in the plant,

where all were necessarily in the opsn air, where condensa-

tion was responsible for much loss of valuable power, and

where an engineer and often an additional helper were re-

quired for each. Cheap and possibly inefficient employes

were procured; as a result the machinery was constantly

subjected to improper treatment through unskilled labor,

and, worst of all, the great item was the enormous consump-

tion of coal in comparison with the amount of work done,

because of the mtermittent character of the services re-

quired.

On the other hand, electrical apparatus can be run by one

good steam plant, properly set, well housed and handled by

a few first-class engineers and helpers. This forms one

class of economies which are of themselves of great value

to the owner. Again, the principal generator only absorbs

an amount of energy proportioned to the work, and when

an hour of rest or idleness occurs for a portion of the

quarry less cost is chargeable to the operating account.

In the old mathod the engines were often located of ne-

cessity at almost inaccessible points in the quarry, and fuel

was often delivered at the mouth of the furnace by hand.

Frequent repairs were required because of the necessarily

imperfect installation of these temporary plants, and the

consumption of oil and grease, where these were of so many

different qualities and handled by cheap employes, formed a

by no means trifling entry on the credit side of the cash

account. Fewer employes, and consequently a smaller per-

centage of accidents, favors the electric side of the discus-

sion. Again, the amperemeter gives the electrician a sure

test of the amount of work, which can never be excessive,

and breakage, which with steam motors could not be antici-

pated, can be prevented when a dangerous limit is being

approached.

The speed of electrical machinery is so readily controlled,

so gradually increased or lowered at will, that its advan-

tages over steam, which produces sudden and irregular ac-

tion, are apparent to all. Yet at will the power can be

enormously raised, so flexible is the electric system. Simple

mechanism is employed, and not the least danger of an ex-

plosion or failure exists.

The electrical system has an additional and very import-

ant advantage over steam when the winter sets in. Then

frozen pipes, extra pay for employes whose duty is to thaw

the apparatus and get it in working order by bell time,

and who remain after hours to properly care for the cold of

the coming night, or possibly night men, whose duty it is to

watch and ward off the frost by keeping the machines hot,

and thus waste fuel during half the 24 hours— all these add

materially to the expense account.

The electric plant, with its engine and dynamo properly

housed and cared for, requires fewer employes, less watch-

ing, and wastes less fuel on account of the rigors of winter.

It sends its power through a conductor which, if anything,

vather rejoices in the weather which sends a deathlike chill

to the veins and arteries of the steam and water systems.

The pumps may be run at night by the central station man,

and during the day are easily watched by an occasional visit

of an employe. Sunday service is similar to night service.

A quarry having two tracks for raising the huge blocks

from their beds needs but a single good employe for the

two when these are handled electrically, and, further, if

this control be in the repair shop, much of his time might be

employed in putting implements and tools in order. The

motors which drive the saws are handled by the quarrymen

themselves, who are not required to know more of electric-

ity than a motorman on a street car.

Considerations similar to those recited impelled the Hai-

naut Quarries company at Soignies, Belgium, to adopt the

electrical and discard the superannuated system of handling
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their enterprise two years ago. At that time an article on
the plant was printedin the Western Electrician. The
quarries of this corporation cover a space of 41 hectares

about 96 acres—and yield a famed quality of stone for

building purposes. A single Sulzer compound engine of

300 horse power was installed, which, in addition to mov-
ing the stone saws, furnished power to run two generators

for mixed service; lighting the premises and actuating

pumps, capstans, cranes, traveling bridges, etc.

FIG. 3. ELECTRICITY IN STONE QUARRIES.—WINDLASS
WITH THREE SPEED GEARS IN THE QUARRIES '

OF THE HAINAUT COMPANY.

The buildings of the company cover 100 meters, embrac-
ing 35 machines running day and night, dressing the rough
product of the quarries, which sometimes reach an altitude

of four meters, where over 350 cubic meters of stone are

constantly under the saws.

For the handling of these immense blocks a traveling

crane of6o tons capacity is actuated by an electric motor,
Fig. 2.

The first installation, finished in March, 1S93, comprised

275

revolutions, consuming iSo amperes at 1 10 volts and an ef-

ficiency of S3 per cent., this motor actuatesa shaft running
at 300 revolutions, which is farther slowed down to a sec-

ond axle of loo turns, which has an endless screw coo-

transmission adjusted for two speeds, as shown in Fig. 3.
A rope of hemp with six armor strands of steel and about
five centimeters diameter runs direct from the drum to the
chain attached to the stone block. The smaller blocks are
drawn on the ground direct, but the larger, sometimes of 60
tons weight, are moved on rollers, the stone moving at a
rate of two meters per minute.

Owing to the irregularity, as well as to the range of the

power required, an automatic cut-out is attached, but the
skill of the workmen is equal to the task, and their care and
watchfulness render blow-outs of rare occurrence.

After an experience of several months an addition to the
original plant was made in 1894, consisting of a generator

of 100 kilowatts capacity, furnishing 800 amperes at 125
volts, with 470 revolutions, for three additional motors.

Two switchboards were arranged so that changes could
be made by which the entire load of light and power {up to

their capacity) could be thrown on either generator.

One motor of 300 amperes has an efficiency of SS per
cent, and is placed 75 meters from the generator, and han-
dles through belt transmission a traveler having three rates

of speed. These reductions are notimade through a screw
but direct by cogwheel changes (Fig. 3).

The incline is 105 meters in length with a grade of 34
centimeters per meter. At different rates of speed the
loads are drawn out as follows: twelve tons in five minutes;

25 tons in eight minutes; 60 tons in iS minutes. Proper ap-

pliances are arranged for instantly stopping the machine in

case of an accident to the electrical portion.

A second motor is at the bottom of the quarry for draw-
ing the blocks away from their beds. It is bipolar, runs
at a speed of Soo revolutions, absorbing 200 amperes at

120 volts, and has an efficiency of 88 per cent. It is belted

direct to an endless screw.

The third motor of this installation (30 amperes, 120 volts

moves a traveling crane of 10 tons capacity, in the cut
stone department, at 150 meters away from the dynamo.
It makes 1,000 turns and is belted direct. All these machines
are shunt wound and have reversing rheostats. The mean
efficiency of the installation is 75 per cent.

Good Work Under Great Difficulties.

Telegraph men everywhere will be interested in the

following statement made by an officer of the Postal

FIG. 2. ELECTRICITY IN STONE QUARRIES.—SIXTY-TON TRAVELING CRANE OF THE HAINAUT COMPANY.

a Lahmeyer four-pole compound-wound generator, develop-

ing, at 525 revolutions, 420 amperes at 120 volts. Tests

made at the factory showed an efficiency of 92 per cent.

Two motors were installed simultaneously with the dynamo
for a windlass and a pump. These are arranged to trans-

mit power by pulley to a shaft for actuating other machin-

ery in case of accident.

The pump motor has four poles and has a speed of 650

turns, and is of 14 horse power, with an efficiency of 87 per

cent. The pump makes 24 revolutions per minute.

The second motor is fixed upon a frame above the

quarry and is used for lifting the heavy blocks after the work-

men have broken them loose. With a movement of 630

Telegraph-cable company at Chicago. It will also be of

interest to the general public, showing, as it does, the re-

markable facilities of communication at hand to-day: "On
November 27th," the gentleman said, "when our facili-

ties were much impaired because of the havoc made by

the severe sleet storm of November 25th, Operator 'Bolassa,

employed at our Board of Trade office, sent to * Cx,* our

New York Produce Exchange, 364 messages in three

hours and 50 minutes, an average of 99.8 messages per

hour. *Cx' office sent to Operator Root, of our Chicago

Board of Trade office, on the same wire, and at the same
time, 350 messages, an average of 91.2 messages per

hour.
'

'
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It only escaped being a howling farce by being such a la-

mentable lailure as to move one to pity rather than to

merriment.

EVERY SATURDAY.

PUBLICATION OPPIGES:
6 Lakeside Building, - - CHICAGO.

TELEPHONE, MAIN 1746.

Eastern Office: ioS Times Building, New York.

Trade Supplied by Western News Co.
OOPTBIGHT,—Not only the title but the entire contents of each

number of the Western Electrician are copyrighted. This paper

is entered at the Chicago Postoffice as mail matter of the second class,

SX7BSORIPTION, in advance, postage prepaid, J3.00 for a full

vear of 52 numbers; in clubs of four or more, $2.50 with free extra

cc:>y for eight subscriptions; foreign countries, $5.00 a year; single

copies 10 cents. When change of address is requested, the old ad-

diess as well as the new should be given.

OORREBPONDENOE relating to electricity or any of its practical

applications, is cordially invited, and the co-operation of all electrical

thinkers and workers earnestly desired. Clear, concise, well written

articles are especially welcome; and communications, views, news
Items, local newspaper clippings, or any information likely to interest

electricians, will be thankfully received and cheerfully acknowledged.
ADVERTISLNQ.—The Western Electrician—the only

general electrical paper published in the AVeet—
thoroughly covers a territory exclusively its oivn . Thi s 1 s A
CLAIM WHICH CAN BE MADE BY NO OTHER ELECTRICAL JOURNAL
IN THE United States. Electrical merchants and manufacturers
desiring H'estern trade will app^e^:iate the unequaled value of

this journal as an advertising medium in its special field. Advertise
ng rates are moderate, and will be furnished on application,

CIRCULATION, 16,630.

CONTENTS OF THIS NUMBER.
PAGE,

Electrical Equipment of the Carborundum Works, Niagara Falls.

By Orrin E. Dunlap, Illustrated 271,272,273

Practical Experience with Storage Batteries in Central Stations.

By C. L. Edgar. (American Institute of Electrical Engi-

neers
)

27=1 273

Past and Present Obstacles in the Storage Kattery Development.

Ey Carl Hering, (American Instituteof Electrical Engi-

neersj 27.I. 274

Electricity in Stone Quarries, Illustrated 274. =75

Good Work Under Great Difficulties 275

Editorial 276

Mr. Sunny's Respects to Mr. Barrett. 277

How Shall Wc Insulate Our Overhead Wires ? 277» 278

Telephone in an Ohio Town 27S

When, Oh When! ' .' 278

The Storey Motor. Illustrated " 27S

McRoy Vitrified Terra Cotta Conduit. Illustrated - - 279

Locke's Steel insulating Pin and Insu'ator. Illustrated 279

Words of Appreciation 279, 2S0

Song of the Trolley Car 280

Effect of Lightning on the Washington Monument 2S0

DEPARTMENTS.
Correspondence ^So

Electric Lighting 281

Electric Railways 281

Telegraph 2S1

Power Transmission - - - 28

1

Miscellaneous 2S1, 282

Trade News 2S2

Business 282

Illustrated Electrical Patent Record 282

Ax air of gloom pervaded the vicinity of Jackson Park,

Chicago, at the hour appointed for ihe second attempt to

hold themotocycle contest on the morning of Thanksgiving

Day. It will be remembered that on the date first deter-

mined upon it was found impossible to get up enough inter-

est in the event to induce owners of horseless carriages to

enter the contest, and "postponement" was deemed advisa-

ble, as the promoters did not wish to declare the event a

positive failure without further effort to make a showing.

But the result was none the less deplorable. Out of 40

orioinal entries only six equipments could be produced on

the day selected for the last attempt. The appointment of

John P. Barrett as one of the judges had made many sus-

picious of the entire project, and notwithstanding Mr. Kohl-

saat's assurances that it would be conducted honestly, it

seemed impossible to awaken interest in the event. The

funereal gloom that marked the opening of the contest fol-

lowed the paltry half-dozen starters as they wended their

way northward. One after another of the carriages dropped

out of line until finally one solitary carriage wended its

weary way over the route, not, however, without much

assistance from outsiders when it came to a stop several

times on the road—mute protests against the inglorious

task that had been set before it.

Many expressions of sympathy have been heard from per-

sons who thought that Mr. Kohlsaat's enterprise should

have been more fittingly rewarded. This sympathy would

be more general were it not for the fact that after appoint-

ing Barrett as a judge Mr. Kohlsaat's attention was di-

rected to the evident dissatisfaction that existed among elec-

trical men, and Barrett's real position in the fraternity was

plainly shown to him in time to allow the appointment of

a satisfactory substitute. But Mr. Kohlsaat disregarded

the warning and consequently he suffered the mortification

of having what once promised to be an event of considerable

magnitude in the scientific world as well as a good adver-

tising enterprise, sink into the greatest fiasco of the times.

It will surely h^ a great gratification to the entire elec-

trical fraternity to receive the announcement, which the

Western Electrician is authorized to make, that the

only effect of the great winter storm of last Monday week

on the Metropolitan elevated electric railroad ot Chicago

was to bring to it a greatly increased volume of traffic, due

to the snow blockade of the cable roads on the surface.

Through the snow, sleet and ice of the storm—and, as all

western readers are aware, the elements raged in a veritable

blizzard—the Metropolitan lines were operated without in-

terruption after 4 A. jM., except for a period of nine min-

utes, and the delay in this instance was caused by a fire

under the structure, wholly unconnected with the operation

of the road. This was the first great winter storm encoun-

tered since the road was opened, and it was demonstrated

beyond all question that tbe electrical equipment was fully

equal to all demands made upon it in the severest winter

weather. The motors were unimpeded in operation, and

the shoe contacts were able to convey all the current needed

from the sleety rail; the electrical -pneumatic brakes operated

successfully, and in every respect the electrical equipment

sufficed to give constant and reliable service to the travel-

ing public.

There had been some apprehension that difficulty in op-

eration would be experienced in severe winter weather,

but the result in the great storm of last week proved

conclusively that an elevated electric railroad can be con-

stantly and successfully operated during the most trying

storms of a northern winter. It was a great triumph for

electrically transmitted power on elevated railway structures,

and affords the concluding demonstration pointing toward

the speedy abolition of all steam locomotives on the ele-

vated, railroads of American cities.

Additional communications read at the last meeting of

the American Instituteof Electrical Engineers on "Storage

Battery Applications* 'are presented in this issue. In both of

these contributions the conservative tone maintained com-

mends the views expressed to those who are sincerely inter-

ested in the development of this much neglected field. Mr.

Hering points out that while heretofore tbe principal

trouble has been the fact that promoters of storage bat-

teries have been too deeply engaged in patent litigation

to devote time or money to the perfection of the accumu-

lator, it has also suffered from the fact that it has been

left almost entirely to mechanical rather than chemical ex-

perts to solve the problems that have from time to time

arisen to retard its progress. Now that the conditions

have changed materially and the future of the accumula-

tor is much more promising, he expresses the belief that

its immediate advancement will be more marked than ever

before in its history. His communication contains some

excellent suggestions that will repay careful study. Mr.

Edgar's paper deals more particularly with one special

instance in which storage batteries have been employed

with advantage. The experience which he relates is of the

most valuable kind, and while it is true that each particular

case must be considered separately, it serves as an illus-

tration of what can be done when the conditions and re-

quirements are intelligently studied. It must be admitted,

too, that while the results attained in this case are very

gratifying, in fact much more so than in many other cases,

this can be explained satisfactorily by the special care that

was taken in studying the requirements of the problem

to be solved and the evident purpose of the engineers and

the financial backers of the enterprise in meeting the re-

quirements. It is not too much to expect, either, that

wherever this line of policy is strictly adhered to, equally

satisfactory results will be obtained. We are especially

gratified to note that these communications in every par-

ticular sustain the position which this journal has main-

tained upon this subject.

We commend to the especial attention of our readers the

interview with B. E. Sunny on overhead wires, particularly

trolley wires, which is reproduced on another page in this

week's issue. It is a conservative statement of a represent-

ative man who is thoroughly in touch with the electrical

incerests of the country, and is in striking contrast with the

sensational ravings which "Professor" Barrett has furnished

the daily papers during the last week. In the interview

quoted Mr. Sunny explains the increase in the number of

so-called "trolley accidents" by the fact that the street car

mileage has greatly increased, the I'ate of speed at which the

cars are propelled is much higher than formerly, the men in

charge of the cars, in many instances, have not had much

experience in handhng motors, and the pubhc has not been

familiar long enough with the dangers attending the changes

of conditions noted. As a consequence children have been

permitted to play in streets through which trolley lines have

passed and they have been mjured not infrequently while

attempting to steal rides on, or rushing heedlessly in front

of, swiftly moving cars. But, admitting these facts, there is-

nothing in them, he contends, against the trolley; these acci-

dents are not a result of the system; they are the natural

outcome of the change in the conditions, and much as they

are to be deplored they would have happened jusf the same
had the new power been cable, steam or compressed air in-

stead of electricity. Mr. Sunny sums up the case when he
says, "Indeed, the method of propulsion has nothing to d&
with the question. It is a matter of speed and care entirely.""

Concerning the chirgej mide by the city electrician that

damages amounting to $10,000 had been done the city wires

by the overhead trolley wires in the recent storm, Mr..

Sunny says that what damage was done was due to sleet,,

and that $500 will cover the city's loss. This, it may be
mentioned, is the general impression among practical elec-

trical men. Of course, Barrett knew absolutely nothing:

about the extent of the damage or the real cause, but he
rushed into the newspapers with his absurd statements^

raised a howl against the overhead trolley and started a

boom for an underground conduit system, hoping thereby

to advance his own personal schemes. Mr. Sunny recalls

Barrett's experience with the FuUerton avenue loop. The
underground system recommended for that road by Barrett

was a complete failure. The North Chicago Street Rail-

road company spent many thousand dollars on this road,.

but was finally obliged to abandon it and put in the overhead

trolley. On that occasion Barrett posed as consulting en-

gineer. The road was a failure from the beginning, and
Barrett was unable to suggest means for overcoming the

difficulties that were constantly arising. Defects in the sys-

tem that were pointed out by engineers before the road was
built, and which Barrett said were only imaginary, at once
developed and the "professor" could not find a remedy.

After Mr. Yerkes had given Barrett a chance to show how
little he knew about electrical engineering, he put his own
experts at work and made an honest effort to develop a prac-

ticable underground system, but could do nothing with the

scheme which Barrett had recommended. It was thought

that after this failure Barrett would have enough sense not

to bring up the subject again, but inasmuch as the "pro-

fessor'" is now pushing another underground system, he

feels that his position as an expert in this particular class of

schemes requires that an explanation be made of his fail-

ure on FuUerton avenue. Hence the cock-and-bull story

of "Yerkes killing the underground conduit system," which

was sent out from the office of the city electrician of Chi-

cago last week. A more shameful perversion of a public

office cannot be imagined. The daily papers are not en-

tirely without blame either. They announced that Barrett

was interested in the Brandenburg company, which is trying

to get franchises through the City Council, and, knowing

this, they should have been more guarded in accepting his

statements, for they must have known from experience that

John P. Barrett never did anything from disinterested mo-
tives in his life; that he is thoroughly incompetent to pass

upon any subject requiring engineering or electrical knowl-

edge, and therefore his condemnation of any enterprise

should not be regarded as the opinion of an expert.

Barrett and those interested with him in his schemes can-

not charge Mr. Sunny with being prejudiced in favor of the

overhead trolley, inasmuch as the company which Mr. Sunny

represents is now conducting extensive experiments in New-

York with an underground conduit system. We have re-

ferred to the progress made from time to time in this lest

and in our last issue said:

While it is admitted that a successful underground road
can be built if enough money is expended upon it, there is

no doubt that considerable experimental work still remains
to be done before a system is devised that can compete
with the overhead trolley. It will be a matter of consider-

able surprise, therefore, if jMr. Crimmins extends the present
system before next summer. There are many problems to
be solved in the meantime, and there is no reason why the
new lines should not have the benefit of the experiments
now being conducted.

Mr. Sunny takes the same view of the situation. Refer-

ring to the experiments now being conducted, he said:

They have not been operated through a winter, having-

been but recently completed, and much is to be learned

from them between now and spring. It would be foolish

in the extreme to spend a dollar on underground trolleys in

Chicago until the results of a winter's operation at New
York and Washington can be ascertained.

This is a common sense view of the situation and it ap-

peals at once to all men of experience. So far as Barrett

is concerned, we believe that his course throughout this dis-

cussion will be pretty generally understood. It is certainly

to be regretted that the head of the electrical department of

the second city of the country is not only incompetent and

untrustworthy, but that he uses the influence of his posi-

tion in promoting his own selfish aims and personal ven-

tures. The story of Barrett's record, when compiled, will

explain many deals of this character with which he has

been connected.
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Mr. Sunny's Respects to Mr. Barrett.'

The published statemenu in the Chicago papers of the

number of accidents attributable to the trolley are entirely

wrong, inasmuch as the trolley, which is generally under-

stood 10 be the wire carrying the current, had nothing to do
\vith them, except incidentally. People have not been killed

or injured by coming in contact vnth the wire itself, while

ever\' accident happening to anyone by falling from a car,

being knocked down by a car, or in any other way in con-

nection with the operation of the road, is charged to the

trolley.

The number of accidents during the past year is exceed-

ingly large by reason of the enormous increase in street-car

mSeage, amounting to, perpaps, 50 or 60 per cent., which

extensions have been made in aew territory, where the peo-

ple, especially the children, were unaccustomed to the cars

so near their homes, and did not exercise necessary care.

Many accidents, too, have happened because of the fact

that the large addition in the number of cars made it neces-

sary to employ men as motormen who had to be taught the

business. This necessarily look several months, during

which time the beginners did a good deal of damage. As
before stated, the accidents were not caused by the trolley

wire. The fact that the cars were propelled by the overhead

trolley ought not to condemn the trolley if the wire itself

did not kill or injure anyone, and it did not. Perhaps the

cars ran too fast, and the motormen were careless. The
overhead trolley should not be blamed for this.

A car propelled by cable, mules, horses, underground

trolley, storage battery, steam, or in any other way, if

ran too fast, as it can be, and in charge of an inexperi-

enced driver, can do as much injury to persons and

property as can a car operated by overhead trolley. In-

deed, the method of propulsion has nothing to do with

the question. It is a matter of speed and care entirely

and wholly. This is proved by the experience with the

Broadway cable in New York. The history of the oper-

ation of that road, as portrayed by the press, would be

amusing were it not for the number of broken heads, legs

and arms involved. Still, no one blames the cable as a

means of propulsion, and there is no suggestion that it

be abandoned.
If the overhead trolley were in use on Broadway, in-

stead of the cable, it would have been pulled down by the

indignant populace long before this, because of the sense-

less prejudice against the trolley, and with little reason, so

far as accidents are concerned. I repeat that it is a matter

of speed and care, and that the means of propulsion is

only accidental at best.

The overhead trolley is also blameless for the recent con-

iusion among fire alarm, telegraph and telephone wires.

The amount of damage to these wires within the trolley wire

district has been grossly and purposely exaggerated. Five

hundred dollars will repair the damage done the city fire

alarm wires, and this damage was due entirely to sleet.

There are no overhead fire alarm wires in the district be-

tween Twelfth street and Chicago avenue and the river and
Ashland avenue. This district, which Professor Barrett

says is all underground, is, of course, the most important,

while outside of it, there are but few fire alarm wires, and

there is room enough so that they can be kept away from

the trolLy.

The sensational statement that it will cost $10,000 to

repair the fire alarm wires because of the injury done them
by the overhead trolley is about as accurate as many other

of the wild utterances on the subject emanating from the

city hall. The damage to the extent of $500 was done
by sleet entirely, and the same wrecking of wires of all

kinds by sleet has occurred in Chicago at least once every

three years, as far back as can be remembered. Profes-

sor Barrett knows this thoroughly, and he also knows
that the telegraph and telephone people were largely in-

fluenced in putting their wires underground by the desire

to avoid the money loss to property and the interruption

to service occasioned by sleet storms.

The recent injury to the wires from sleet is ingeniously

used as a peg on which the professor can hang his preju-

dice against all kinds of overhead wires. He jumbles sleet

and trolleys together in his statements in a most remark-
able way, so that one is justified in believing that if it were
not for the presence of trolleys there would have been no
sleet, and anyway the sleet did no harm—it was the

trolleys.

There are no reports that any of the trolleys broke
down, but the other wires, including the fire alarm, broke
and fell on the trolleys. Perhaps there is some blame to

be attached to the owners of the other wires— those that

broke under a light sleet—for not putting them up of

better and stronger material.

Professor Barrett is entitled in a measure to credit for

getting telegraph, telephone and electric light wires under-
ground in Chicago, as he claims, but he is either incorrectly

reported or is talking carelessly when he says that the prob-

lem of working trolley wires underground is a much easier one
than were those involving the operation of the other classes

of wires. He knows differently from his own experience

with the Fullerton avenue loop, which was installed practi-

cally under his superintendence, and was a failure from the

start. It worked in fine, dry weather, when people did not
want to ride, and promptly stopped when it rained and peo-

ple needed the cars. It was found utterly impracticable to

carry the heavy electric current through bare wires, in bad
weather, because of the impossibility of keeping moisture
out of the conduit, and, after a patient and expensive trial,

lasting over a year, the attempt was abandoned, much to the
relief of the citizens depending on that piece of railway for

transportation. I f the trial had been a success, and everything

pointed to the good faith and earnestness of the parties

making it, it would have speedily led to the abandoning of
the cables and the adoption of the underground system by
placing the trolley wires in the cable channel. The railways
would by this change have cut down the cost of operation

to a very large extent, for the reason that 65 per cent, of the

power is required to move the cable, without a car on it,

while the electric current can be distributed at a loss of only

I. Interview with B. E. Sunny in the Chicago Tivies-Herald.

5 per cent. The saving from the change would, therefore,

be enormou';, and a sufficient incentive to railways to make
it, could they be sure that it would furnish as good a service
as the cable.

Besides the tests made on the Fullerton avenue loop
there have b^en bat two underground systems installed in

this country of recent date. They are at Washington and
New York and are both in service. They have not been
operated through a winter, having been but recently com-
pleted, and much is to be learned from them between now
and spring. It would be foolish in the extreme to spend
a dollar on undergound trolleys in Chicago until the re-

sults of a winter's operation at New York and Washing-
ton can be ascertained. Our transportation facilities are
taxed severely as it is without burdening them with ex-

periments.

When we say that the overhead trolley is unsightlv,

we have said all that can justly be said against it. We
can be patient about that, while we cannot and will not
put up with the unreliable and inefficient car service
which would result from experiments with underground
wires.

How Shall We Insulate Our Overhead
Wires?

The problem indicated by the query forming the heading

of this article is as old as the electric lighting industry itself.

The question as to what is the safest, the most secure, the

best overhead construction is always with us, always inter-

esting and always important. Then, too, fortunately or

unfortunately, according to one's point of view, there is the

commercial side of the problem. The companies that are

transmitting electricity through the air on wires must make
money or go out of business and cease giving service that

has come to be regarded as indispensable in our present-day

civil'zition.

Is it conni^rcially practicible to plice all electrical wires

beneath the surface of the ground? Only a few extremists

will go to the length of making a sweeping affirmative an-

swer to this question. If some overhead wires are bound to

remain, then, what distinction shall be made as to the local-

ity and service of permissible overhead wires, and what shall

be the standard of construction? This is the problem that

is slowly being worked out in all the large cities of the

United States.

Surveying the whole field, it is gratifying to note a steady

advancement. So rapid has been the extension of electri-

cal enterprises in the last 15 years that much cheap, shoddy

construction came into existence in all parts of the country.

But it was found that hurried, ill-designed, heterogenous

work in power house and line circuit did not pay, and that

competent engineering and thorough, substantial construc-

tion meant a marked economy in operation. So the stand-

ard has been gradually raised; since the "boom" period of

the electrical industry there have been no backward steps.

There is more underground work, there is better overhead

construction to-day than ever before; the public is slowly

being educated to a just view of the benefits and dangers of

commercial electricity, recognizing the one and learning how
to avoid the other. A great improvement is gradually being

accomplished, but the task in its entirety is perplexing and

intricate. On its complete and satisfactory performance

depends the attainment of an attituJe of mutual respect and

good will between the electrical corporations and the public.

Every electrician should do his pan in furthering this great

electrical "forward movement."

It happens that two contributions bearing on this ever-

present discussion were presented last week—one in Boston

and one in Chicago. The former was by Captain William

Brophy, the veteran electrical inspector, who addressed the

Electric Potential club on "The Insulation of Overhead
and Underground Circuits Having a Difference of Potential

of 2,ooD Volts and Over." Without indorsing all the

points made by Captain Brophy, the Western Elec-
TRici.\N gladly prints the following portion of his vigorous

review of the subject under consideration:

The sime insulating supports, and practically the same
insulating covering of the wires, that were used for over-
head circuits of five arc lights, are used on circuits of 125
lights at the present day. The same style of glass insulator
that is used for telegraph circuits is used to-day for arc light

circuits with a dirterence of potential at the dynamo of be-
tween 6,000 and 7,000 volts, and for constant potential cir-

cuits with a difference of potential of 2,000 volts throughout
their entire length. The insulating covering of the wires
differs in name only from that first used on the small five

and 10 light circuits. That the insulation of high potential
circuits has not kept pace with the increased amount of
electrical energy maintained therein, no one can deny, and
it is self-evident that perfect insulation will result in in-

creased profits to electric light and power companies and
increased immunity from loss and personal injury to the pub-
lic.

How can this most desirable end be best attained ? This
is the problem to be met and solved. The manufacturers of
lead-covered insulated wires and cables have succeeded in

producing an insulation that meets the exacting require-
ments of the Boston Wire Department, viz., 20 megohms
per mile per 100 volts. There is not an undergi'ound wire
or cable used on high potential circuits in Boston the insu-

lation of which does not exceed this; but the question of
how long this high grade of insulation can be maintained is

yet to bs determined. The almost perfect insulation of un-
derground wires and cable has already been accomplished,
and the question now to bs met and answered is. Can the
same grade of insulation be secured for overhead circuits ?

My answer is yes, if the same grade of insulation is used,
and no, if the present grade of insulation and construction
is continued. If the same grade of wires used in the under-
ground circuits is used, however, I would not advise any
one to adopt this plan, as the proper place for such con-
ductors is underground; and while the cost when compared
with that of overhead construction is very great, the amount
of energy saved that is now lost would, I believe, pay a
handsome dividend on the money invested, to say nothing
of the immunity trom loss and injury of the community and
the absence of vexatious damage suits.

I believe thit all high potential circuits shoukl be placed
underground, and I believe it can be done with ultimate
profit to their owners

But we have, and will continue, I fear, for some years to
come to have overhead circuits, and I come now to the
question of how to construct and insulate them.

I hold that all high potential circuits should be supported
on wooden poles and cross-arms, and the wires of all low
potential circuits excluded from such poles; and I do not
believe it best to place such wires on fixtures placed on rood's

or other portions of buildings, but if they are so placed,
they should be beyond the reach of persons standing or
working on the roofs.

I believe the so-called insulating covering in use at the
present time for high potential overhead circuits to be worse
than a delusion and a snare. I believe it would be better to
hang out the danger signal at once, by using bare copper
wire, than to continue the use of this flimsy fraud that af-

fords no protection to human life or property, but lures in-

nocent people on to injury and deathi Knowingthe worth-
lessness of the material, it becomes necessary to use the
best form of insulating supports. The present style of
glass insulators is not what is required. Many of these in-

sulators are only so in name. The very best grade of glass
or porcelain should be used, and the double or single petti-
coat pattern, the form best suited to the purpose being that
which will offer the greatest amount of drv surface between
the wire and supporting pin. These insulators should be
supported on wooden pins.

Iron poles on any part of high potential circuits should
not be tolerated in any civil'zid communily. They are a
relic of barbarism that should be relegated to the scrap
heap, and any attempt to patch them up only serves as a
thin disguise to the danger that lurks within tliem. Twenty-
five to 40 feet ot wood between the iron and the groirnd
means that much insulation, while 100 feet of iron cnly
means what the glass insulator, wooden pin and cross-arm
afford. The waste of energy due to the iron poles on the
long circuits on which are placed 125 iron lamp poles is

simply enormous—so great that in rainy weather such cir-

cuits have to be cut in halves in order to send sufficient cur-
rent through the lamps. Where such circuits are placed on
the modern iron and steel structures they become a source
of danger to persons who have occasion to handle these or
other wires on the same or other fixtures. Such circuits

should not be run between the branches or through the
foliage of trees, but when it cannot be avoided, the highest
class of insulated wire should be used, and this encased in

lead or iron. Any attempt at protecting this insulation
from abrasion by covering it with tape or cotton braid is

useless.

All that I have said up to this time applies with equal
force to direct and alternating current circuits; but there are
certain features of the latter that require separate treatment.
As you know, a difference of potential of one, two or

more thousand volts exists throughout the entire length of
the primary circuit and between it and the earth, so that
the danger from derived circuits to ground or from one side
to the other is the same at a point one or more miles distant

from the dynamo as it is at the brushes. Again, it is nec-
essary for electrical and other reasons to run the wires in

parallel and close together, in order that no other wires can
be placed between them, and for convenience in making
connections to the different transformers. Workmen and
others can hardly pass between them without coming in

contact with both of them, and for this reason I consider
them far more dangerous than high potential series arc light

circuits. As before stated, the covering of these wires af-

fords little or no protection to those persons in dry weather,
and none whatever during or immediately after rain storms.

If these circuits are to remain above ground, they should
be separated so that both cannot be reached at the same
time by any person; bat this would involve the changing of
nearly every existing circuit and a considerable increase in

the cost of constructing new ones. Rather than adopt this

plan a high grade of lead-covered insulated wire should be
used, and when that is done the proper place for them is

underground.
The transformers should be placed beyond the reach of

everyone, and also the primary wires that lead to them. The
best way to do this is by placing the former in a stout
wooden box, kept securely closed and well ventilated, and
using high grade lead-covered insulated conductors.

I believe the time is coming when all these circuits will be
placed underground, and the transformers also. Instead of
placing the latter on the outer walls and roofs of buildings
and in some portions of their interior, they will be placed in

suitable vaults beneath the streets and sidewalks, and each
one will be of sufficient size to supply a large number of
lamps or motors.
The danger to life from high potential circuits comes from

two causes—establishing a derived circuit from any one point
thereof through the person to the ground and from the
ground to some other point of the circuit, or by closing the
circuit through the body.
The danger from fire is mainly due to imperfect insula-

tion.

The placing of the wires of alternating circuits under-
ground removes one source of danger, but adds another not

heretofore considered. On such circuits a second ground
is not necessary to injure or kill a person who accidentally

connects any portion of one of these circuits to the ground
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tlirongii himself. A person standing on or touching with

one hand an iron pole, and with the other a bare or poorly

insulated wire, or the iron case of a iransformer that is in

contact with the primary coil contained therein, will, owing

to the failure of the insulation, surely receive a severe or

fatal shock, although the circuit be perfectly free from
"grounds." The reason for this is that the copper con-

ductor is one and the ground the other plate of a con-

denser, and these plates readily discharge through any path

of low resistance that is offered from one to the other.

This, unlike the Leyden jar, is continually charged, owing

to the alternation of the current; and the energy thus pro-

duced passes ihrough the body of the unfortunate person

who forms the connection from wire to earth, and vict'

versa.

To this cause may be laid the loss of one life at least ; and
in this case the circuit on which the accident occurred was
clear of "grounds," with the exception of the one estab-

lished by the unfortunate victim, through the medium of an
iron pole on which one of his hands rested, while the other

grasped one of the primary wires leading to an idle trans-

former. Tests of the circuit just previous to the accident

jiroved it to be clear of any perceptible leakage to ground.

This fact having been established, the question of how thii

man lost his life had to be answered. This answer was
rendered after the following test had been made. A known
resistance was inserted in the wire, one end of which was
connected to ground, while the other was-connected to one
side of the circuit. The electromotive force was measured
by means of a Weston voltmeter, and it was found that

a sufficient amount of energy passed over the wire and
through this resistance to instantly kill.

From this you can see the necessity for the best possible

insulation of the wires of these circuits and the greatest care

in placing transformers, in order to prevent a recurrence of

similar fatalities.

Having occupied much more of your time than I should

have done, I will close ihis address by expressing the hope
and wish that this club—a semi-scientific organization— will

never hesitate to warn the public of any real dangers that

may exist in connection with the transmission of electrical

energy. I consider it a crime to lull the public into a sense

of false security. It is equally one to needlessly alarm it.

The other contribution 'S from the pen of B. J. Arnold,

one of the leading electrical engineers of Chicago, and ap-

peared in the columns of the C/iica-^o Tribinic of Novem-

ber 27th. It was called out by the severe storm of the pre-

ceding Monday, which prostrated telegraph and telephone

wires in all directions, causing, in some localities, danger-

ous "grounds" from the trolley wires. I'here was a great

newspaper outcry against overhead wires, particularly trol-

ley wires, based on the nonsensical, unscientific talk of Chi-

cago's arch-demagogue and incompetent city electrician,

"Professor" John P. Barrett. Mr. Arnold was also asked

for his view of the situation, and he prepared the following

statement, admirable for its judicial spirit and good sense:

You ask for a statement regarding the behavior of the

electric wires in the city during the storm of yesterday, and
the conclusions to be drawn therefrom. Both parts of this

question are rather broad, and in answering I have no desire

to be sensational in the least; but the indiscriminate net-

work of wires which can be observed from the top of any
one of the tall office buildings, together with the numerous
evidences of liability to accident from these wires to

pedestrians and street car passengers, as shown in the storm
last night, makes it evident that something is lacking in the

present system of construction, and that some form of

remedy should be applied. Injustice to the various elec-

trical companies which are using overhead wires in the city,

it should be stated that most of the objectionable construc-

tion was done at a time when the electrical business was
not so well developed as it is at present, and was, at the

time of installation, up to date, the result being that a large

amount of money is already invested in defective construc-

tion, which must sooner or later be modified, although

there is a natural reluctance on the part of any company to

discontinue the use of any system of electrical distribution

unless it becomes absolutely necessary to do so, either by
municipal regulation or through a motive prompted by the

expectation of gain in operating expenses.

Many ot the electric power stations built 10 years ago are

to-day being rebuilt on modern lines for the latter reason,

and what is true of the power stations holds true to a large

extent of the overhead work or witting systems, and the

numerous wires stretching from point to point across the

tops of buildings in the down-town district of this city should

be removed and a better class of construction adopted, or

the wires placed underground. The electrical display in

numerous places in the city yesterday was caused by the

small straggling wires which run at all angles across the

streets in many places becoming broken by the weight of

the snow upon them, causing them to drop down upon the

trolley wires, and in cases where the small wires were car-

rying heavy pressures these pressures were immediately
transmitted to the conductors, causing the dangerous pres-

sures to be distributed to many and unknown points

throughout the city. In many instances the trolley pres-

sure was transmitted through ordmarily harmless wires to

telephones. The following facts should be borne in mind
by the public when considering this subject:

First—All arc hght circuits, where the lamps are run in

series, such as are used in lighting streets and outlying dis-

tricts of the city and in most public buildings, at present are

dangerous, carrying as ihey do from i,ooo to 3,000 volts,

depending upon the number of lamps in series, each lamp
requiring from 45 to 50 volts. Many ovmers of buildings

are now adopting arc lamps known as "incandescent arc

lamps," which run in parallel on no volt and 220 volt in-

candescent circuits. It is impossible to get a shock of suffi-

cient strength to kill from such a system.

Second—All primary wires, or the wires leading from the
central stations, of incandescent alternating plants, carry
from 1,000 to 2,000 volts, consequently contact with them

under any condition by those not skilled in the handling ot

them should be religiously avoided, although the wires en-
tering the houses are not dangerous under normal conditions,

as the pressure is reduced to a safe limit before entering the

houses by passing through a device called a transformer or
converter.

Third—The much-abused overhead trolley wire does not
necessarily carry death with it, as it operates at a pressure
of 500 volts, which was established by the pioneers in elec-

tric railroad work as a pressure which the human system
could stand without receiving a shock sufficient to kill.

There is but one case on record, so far as I know, in which
it has proved fatal to human life. This was in St. Louis,
where a boy threw a wire up over the trolley wire on a
rainy day and hung to the wire, standing on the rail at the
same time.

Fourth —Contact with telephone or telegraph wires or
fire alarm wires is not dangerous except when these wires
become crossed or in contact with either a series arc light

circuit or the primary wires of an alternating circuit. When
this occurs they become equally as dangerous as the above
mentioned wires, and it is under these conditions that per-

sons receive the severe shocks from telephone and telegraph
instruments during rain and snow storms.
Knowing these facts the following conclusions occur to

me: We cannot hold up our hands in holy horror and say
that all systems of overhead electrical transmission and over
head wires must be abandoned (although we know the
underground system is better for lighting circuits), for the

reason that under existing conditions it is impracticable and
almost impossible to abandon them; consequently, having
them with us,.we must repair and reconstruct on lines which
will be safe to the public, and these seem to me to be as

follows:

First— Prevent the stringing of anymore wires of any
character across the streets and tops of buildings in a hap-
hazard manner and compel them to run underneath the
streets in conduits whenever it becomes necessary to cross,

as is done by the telephone and electric companies where
ihey cross the boulevard system of the city. When it be-
comes necessary to string high potential wires along on the

tops of the buildings or within stores or residences, let them
be run in some form of insulated conduit, which will abso-
lutely prevent personal contact with them.

Second—Where trolley wires must be strung in the streets

(and as the electric railway question now stands it seems
necessary for us to have trolley wires), let them be erected

on center pole construction in the congested districts of the

city, for by so doing they are largely removed from the lia-

bility of contact with metallic awnings, down-spouts or such
wires as might come into contact with side poles, if they were
used; and in case of grounds on the railroad circuit, which
might prove dangerous, although not necessarily so, it will

be confined to poles in the center of the streets, which are

not liable to be touched by pedestrians. In this manner
the public would soon learn that there is no danger from
the trolley wires, so long as they ke?p their hands off the

poles in the centers of the streets, and if straggling wires,

which now cause the difiiculty, were eliminated, there need
be no serious accidents caused by electric railway circuits.

It is possible we may have a successful underground con-

duit system, and in this case the objection of the overhead
trolley wire would disappear, but up to date no underground
road has been in operation a sufficient length of time to make
it safe for a railroad company operating in the city of Chi-

cago to install it.

Le; the parties who are spending their money for new
electrical improvements in this city back up the electrical

constructors and the city inspection department in the at-

tempt to remove many of the objectionable features now in

existence, by spending their money to build first-class from
this time forward, and much of the difficulty which hasbeen
evidenced by the recent storm will disappear from among
us. Before we condemn any particular branch of the elec-

trical industry on the ground that it is fatal to life, we
should remember that the steam locomotive, the steamboat
and many other important scientific steps in the advance-
ment of the world were opposed on the same lines, and
that this opposition has been overcome by the public learn-

ing that there was danger from them only under certain

conditions, and to keep clear of causing these conditions.

Telephone War In an Ohio Town.

Norwalk, O., is probably the only city in the United
States whose inhabitants, to the number of at least 250,
have been furnished with telephones rent—free for one year,

says a press dispatch. The trouble began with the intro-

duction of the Harrison telephone into the city. The com-
pany offered a rate considerably lower than that of the Bell

Telephone company, and attracted many subscribers.

When 200 people had signified their intention of using the

new telephone, and the Bell company saw that it must face

opposition, it made the announcement that telephones

would be placed in business houses and dwellings for $1 a

year. This offer at once drew a large number of subscrib-

ers, and the list of Bell telephones soon numbered about

300. New wires had to be strung, and, with the Harrison
company's 250 telephones, this city of 10,000 people em-
ployed over 500 telephones. When those using the Bell

telephone went to pay their yearly rental fee of $1 they

were informed that it was not necessary, and receipted bills

for the amount were given them. Next year the Bell com-
pany will charge for the use of its telephones. The price

will be a shade less than that asked by the Harrison com-
pany. The latter did not attempt to meet the competition

of the Bell company.

The Storey Multipolar Motor.
The accompanying cuts illustrate the Storey motor,

which has become well known in connection with special

and direct-connected work of all kinds. This machine pos-

sesses features which are to be found in no other motor on

the market, and which, combined with its light weight, make
it especially applicable to telpherage systems, machine tools,

emery grinders, drills, hoists, exhaust fans and all kinds

of direct-connected machinery. Being entirely enclosed,

it is free from all injurious effects ]>roduced by dirt and

moisture, and it can be used with safety in such places as

cotton and woolen mills, breweries, tanneries, sugar re-

fineries, etc., where dust and dampness are features detri-

mental to other machines. It is peculiarly adapted for

outdoor work, as it requires no extra especially arranged

coverings for its protection.

Electrically and mechanically it is second to no machine

on the market. This machine, while being four-pole,

FIG I THE STORE\ MULTIPOLor MuiOI

possesses eight distinct magnetic circuits, and owing to the

peculiar design every line of magnetic force is utilized,

thereby producing a machine of the highest efficiency and

one that has no external magnetism. The bases of all sizes

are detachable, leaving the motor a perfect cylinder which

can more easily be applied to combinations with other ma-

chines than any motor in use.

Fig. I shows the standard type of power motor, built in

either shunt or series types, for slow or medium speed and

for all regular or any special voltages. Among the many
installations where this motor is used these may be men-

tioned: The Metropolitan West Side elevated railjoad

of Chicago, for direct driving air compressors; the Ameri-

can line steamships St. Louis and St. Paul, for hoists:

Wm. Sellers .fc Co. of Philadelphia, for direct driving of

tools; the Mississippi Glass company of St. Louis, for

direct driving plate glass rolls; the United States cruiser

Columbia, for direct driving blowers; Edward Harrington,

Son & Co. of Philadelphia, electric chain hoist, etc.

Fig. 2 illustrates the standard buffing and polishing

lathe, built in sizes from three-quarters to 10 horse power.

This midline is to-day recognized as a standard tool by all

ho'.el and silver men of the country. These lathes are

double-ended, with long spindle shafts, which are fitted with

combination buff-heads, admitting the changing of buffs

very quickly. This machine is the ideal of a buffing and

FIG. 2. THE STOREY MULTIPOLAR MOTOR.

polishing lathe—no power is wasted through shafting and

belting, and no injury can result to the motor through flying

dust and rouge. The best hotels in New York city .have

used these machines for two and three years, and have

found them indispensable, saving both time and silver and

maintaining a polish that cannot be obtained by hand.

The manufacturer of these motors, the Storey Motor &
Tool company of Philadelphia, has within the last year

made numerous special applications in which the advan-

tages of this type of motor are clearly shown. The Metro-

politan E'ectric company of Chicago acts as the Chicago

agent.

When, Oh, When!
Hundreds [of students] stand ready to enlist [in the

National School of Electricity] when they are convinced

that the administration of the scheme shall prove as un-

impeachable as are the names of its honorary faculty,

—

Journal of Electricity, San Francisco.

The Canadian Pacific Telegraph company has issued a

circular announcing the opening of a new and direct con-
nection south from Winnipeg to Minneapolis, St. Paul,

Duluth, West Superior and all points-south. This is the

last link completing the comprehensive system of diret-t"

telegraph communication from central and northwestern
Canada to all parts of the world.
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McRoy Vitrified Terra Cotta Conduit.

John T. McRoy of 36 Clark street, Chicago, is bringing

to the attention of the electrical trade the new type of vitri-

fied terra cotta conduit for underground electrical conduc-

tors which is shown in section in the cut. By using im-

proved machinery of his own design Jlr. McRoy is enabled

to produce this conduit in lengths of four feet six inches and

of the multiple duct design shown in the illustration. The
condait can be made with from one to 12 ducts, as desired.

The material is vitrified terra cotta, and during the pro-

cess of manufacture the shrinkage is so great that a perfectly

m'roy vitrified terra cotta conduit.

dense mass is secured, and it is claimed that the conduit is

absolutely non-porous. Not only is the terra cotta vitrified

throughout, but all surfaces, exterior and interior, are glazed

as an additional precaution against moisture. Another

noteworthy feature is the fact that the interior of the ducts

is finished perfectly smooth, with rounded edges, so that

there are no projections to impede the drawing-in of the

cable.

The character of construction is claimed to preclude the

possibility of moisture reaching the conductors, enabling the

employment of insulated wires without lead covering in the

conduit. With effective insulation at the joints, which can

be easily accomplished, the conduit will also serve as an

efficacious protection against the ground currents escaping

from trolley returns—a valuable feature in the underground

construction of city streets. Inasmuch as no cement or con-

crete is used in connection with this conduit it, may be laid

in winter as well as in summer. Theconduit may be con-

structed to have any cable-carrying capacity desired.

Locke's Steel Insulating Pin and Insu-
lator.

For overhead luxe construction Frederick M. Locke of

Victor, N. Y., has brought out the excellent appliances

fact that it does not weaken the cross-arm nearly so

much as the ordinary wooden pin, .the difference in the

diameters of the pin hole bemg that between one-half

inch and 1/4 inch. The indestructible steel pins have

been extensively used as corner pins and on long-dis-

tance transmission lines where high potentials are used.

They are convenient to replace broken wooden pins, or

when extra wooden pins are needed between wooden pins

already in use. As shown in Fig. 2, they can be used

bottom side up on the underside of a cross-arm when it

is desired to add wires to a line without increasing the num-
ber of cross-arms. For iron pole fittings a three-eighth inch

by five inch pin is made, which can readily be attached, and

when in place is neither cumbersome, expensive nor incon-

venient, as is the case when ordinaryblacksmith fixtures are

used.

In the picture are shown a few of the many uses to which

the indestructible steel insulator pin miy be put. As will

be observed the pins can be attached to the top, bottom and

sides of the cross-arm, or to pole tops, break arms or to

cross-arm braces. Wherever placed they present a neat ap-

pearance, and may be depended upon to resist all reason-

able strains of line construction. The illustration also

shows the Locke patent break arm in position under and on

top of the cross-arm, also the Locke large triple petticoat

porcelain insulator, triple petticoat glass insulator, trans-

position insulator and cable insulator.

The triple petticoat china insulator, shovsm in Fig. i, is

made from the highest grade chinaware. It measures ^}{
inches in diameter and four inches in height, and has over

12 inches of surface between the wire contact and the sup-

porting pin. About 10 inches of this surface is on the

under side- of the insulator, out of reach of direct rain-

fall, where it keeps comparatively dry. The surfaces of the

bottom of the insulator are perpendicular, and, therefore,

catch no foreign matter. By repeated practical tests it has

been found that a potential of 85,000 volts is required to

puncture the insulator; hence it will carry with safety and

economy any voltage that is practicable for use in the com-

mercial application of electric power. The body and glaze

of these insulators are of simple earths only, fused together

into a vitreous, homogeneous mass at the greatest heat.

No lead or other metallic oxide being u^ed in making, the

glaza is not a conductor. The body and glaze being of ex-

Words of Appreciation.
From recent letters giving the opinions of the writers on

the merits of the Western Electrician, the following

selection is thought to be of sufficient general interest to

merit publication:

Prof. Elihu Thomson, Swampscott, Mass.:
"I have always had a good word for the Western

Electrician. It appears to me to be prepared in an im-
partial spirit and with good judgment in the selection of
matter for publication."

S. M. Hamill, general manager Brush Electric company,
Cleveland, Ohio:

"As subscribers, advertisers and readers of your most ex-
cellent journal we take pleasure in stating that we have
nothing but the highest praise for it."

J. H.Cooke, Monadnock block, Chicago:
"The experience of the writer is that the Western

Electrician finds its way into the hands of buyers."

W. J. Buckley, Fort Wayne Electric corporation, Chi-
cago:

"The Western Electrician is one of the few elec-
trical publications that I care to take time to read each
number as it appears."

J. E. Keelyn, president Western Telephone Construction
company, Chicago;

*'We are pleased to express our admiration for the West-
.
ern Electrician and its policy. It is a clean-cut repre-
sentation of ihe electrical trade and deserves the good will
and respect of those engaged in it."

Wm. H. McKiNLOCKj president Metropolitan Electric
company, Chicago:

"It gives us great pleasure to testify to the value of your
publication, the Western Electrician. As an electrical

newspaper, we consider it one of the best and particularly
adapted to the section of the country in which it is chiefly
circulated, namely, the West, the news items being crisp

and helpful."

Alex Dow, city electrician, Detroit, Mich.

:

"It's a good paper. Send it to me some more. $3.10
enclosed.

"

G. E. Fish, city electrician, Little Rock, Ark.:
'I frequently refer to my files of the Western Elec-

trician as far back as 188S for information, and usually
find it, which speaks for itself"

F. E. Badt, secretary and treasurer Siemens & Halske
Electric company, Chicago:

"We consider the Western Electrician one of the
best electrical publications in the United States. As an
advertising medium we consider it excellent, especially for
the western trade.

"

Foree Bain, electrical and mechanical engineer, Chicago:
"Your valuable journal, being a western production,.

figs. I AND 2. LOCKE'S STEEL INSULATING PIN AND INSULATOR.

showm in the illustration. He has designed an indestruc-

tible insulating pin supplied with a steel bolt passing from

the top of the pin through a half-inch hole in the cross-

arm and securely fastened on the under side by a nut

and washer. The iron cap between the top of the insu-

lator pin and the cross-arm serves as a brace to resist the

strain of the pull on the pin, and at the same time covers

the pin hole in the cross-arm, thereby keeping out water

and moisture and preserving the arm.

The pin is practically unbreakable, and does not rot

like a wooden pin. Another great advantage lies in the

actly the same material and fired at the same heat, the

insulating qualities are as high without as vnih the glaze.

The Board of Public Works of St. Paul in its annual re-

port says that by substituting 500 arc electric lights for

about 3,000 gas lights the city can save $50,000 annually.

There is considerable complaint on the quality of light now
furnished, the Pionedr Press designating it as being of the

"dim religious" variety. There is some talk of the city,

putting in a plant to furnish electric light for itself, as there

is but one lighting company in the city, and the chances for

a low figure by advertising for bids would be small.

every man, especially if he be a 'western electrician,' should
be patriotic enough to appreciate it as I do, aside from its

many incomparable features.

"

E. M. SCRIBNER, Western Electric company, Chicago:
"We have been very much pleased with results of our ad-

vertising in the Western Electrician and have no hesi-

tation in stating that it has been a good investment. The
fact that we will continue to advertise regularly may be
accepted as an indication that we are perfectly satisfied."

Thomas Duncan, laboratory, Fort Wayne Electric cor-

poration, Fort Wayne, Ind.:

"The Western Electrician has been a welcome visitor

to my house every week since its birth in 1SS7. Much in
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formation and good have I received from its newsy and up-

to-date columns, and I compliment it upon its tact and the

attention it pays to the western interests of the electrical

business."

J. Potter, president Buckeye Electric company, Cleve-

land, Ohio:
"We value the Western Electrician very highly as an

advertising medium and use its columns regularly, to the

evident advantage of our business."

J. A. J. Shultz, Presidentt Shultz Belting company, St.

Louis, Mo.

:

**We think the Western Electrician a well gotten up
paper,full of live information and useful in its line. The
fact that we have been advertising with you for so long

a time is evidence that our advertisement does us good."

G. D. Shepardson, University of Minnesota, Minneapolis,

Minn.:
'*! always open the Western Electrician with inter-

est, feeling that something fresh and valuable is in each issue.

Among other features I find the news columns, especially

western news, most complete."

R. W. King, King & Charles Improved Railway Construc-
tion company, Wichita, Kan.:

''After reading the Western Electrician for three

years I must say that it has become a necessity. It is a re-

liable up-to-date publication. I am proud of it and never

fail to recommend it to my friends. Enclosed find remit-

tance; continue my subscription."

James W. Thorne, Montgomery Ward &: Co., Chicago:

"It gives me great pleasure as a reader of the Western
Electrician for the past six years, to say that I have al-

ways found your paper instructive, interesting and thoroughly

up-to-date. To the student in search of electrical knowl-
edge, your paper is very valuable indeed. I wish you con-

tinued success in your enterprise."

F. G. Beach, supermtendent Central Union Telephone
company, Chicago:

"If I were to try and express all the good things i would
like to about your paper it would throw me into brain fever.

Spare me!"

J. J. Deshler, M. D., Glidden, la.:

"I take great pleasure in recommending the Western
Electrician to all making electricity a study."

G. L. Rice, Deering Harvester company, Chicago:
" I have taken the Western Electrician for many

years and have always found its columns full of useful and
valuable reading."

Montgomery Meigs, United States civil engineer, Keo-
kuk, la.

:

"I have long been a reader of the Western Elec-
trician and have found it very interesting and full of in-

formation. Its illustrations and style of print leave nothing
to be desired."

W. R. Mason, general manager Mason Electric Equip-
ment company, Chicago:

"It gives us pleasure to be able to state that in our opin-

ion the Western Electrician is one of the best medi-

ums for reaching the entire electrical trade. It undoubt-

edly covers the western field to much better advantage than

any other paper. We have also found that it reaches the

maiority of the best class of the trade throughout the en-

tire country and abroad. We are not surprised at this, as

the Western Electrician is superior, editorially as well

as in general enterprise, to most of the trade papers issued.

We wish you the continued success you undoubtedly de-

serve."

Song of the Trolley Car.
The \iv2Lcio\is Frt-ss a/id Journal of Chicago credits the

lively parody given below to Joseph Medill, the veteran edi-

tor ot the Chicago Tribune^ but conservative critics do not

accept this estimate of authorship as correct. However, it

is an amusing jingle:

I come from out the dingy barn;

I make a sudden sally,

And swiftly, caring not a darn.
Go scooting down an alley.

By jolts and jerks I bob along;

I shoot around a corner,

And subsequently sound a gong
Intended as a warner.

And from my path as on I bump,
With jar and snap and crackle,

Suburban pigs and chickens jump
With frightened squeal and cackle.

Through crowded streets down-town I rush;

I cross the muddy river;

My way through crossings jammed I push

—

Men dodge me with a shiver.

'Round slippery curves I flit and flirt,

Through many a muddy puddle.

And slush from sloppy tracks I squirt

Where waiting people huddle.

Down rough and ragged roads I ride

On tracks all torn by travel;

O'er streets of granite gray I glide;

I grumble o'er the gravel.

I wind about, and in and out,

The streets and highways bossing;

I mangle many a luckless lout

Or toss him from the crossing.

No courthouse walls can stop me. Nay

!

Up flights of stairs I clamber.

Triumphantly I make my way
Right through the council chamber.

So I go swiftly rolling on
By time's slow-moving river.

The horse has come the horse has gone,
But I'll go on forever.

Effect of Lightning on the Washington
Monument.

The Washington monument has again demonstrated its

apparent invulnerability to ordinary' attacks of lightning.

It has been struck several times by discharges of atmos-
pheric electricity without sustaining any damage, due,

probably, to the fine system of lightning conductors with
which the shaft is provided. As is well known, the apex
of the shaft is capped with a small pyramidal block of
aluminum, and up to the late storm that cloud-piercing

point has escaped the bolts of electricity that have almost
constantly played around and about the tall white column of
marble. On a recent morning the city was visited with a

heavy thunderstorm accompanied by many strokes of
lightning, and one of the most vivid of these struck the

aluminum point. The impact was followed by the ap-
pearance of a ball of fire shooting down the lightning rods

and disappearing in the earth. The visitation caused con-
siderable excitement at the time, which was not allayed

until it was ascertained that no casualties or serious re-

sults of any kind had occurred. The matter was reported

to Colonel Wilson, the engineer officer in charge of the

monument, and the aluminum point was inspected as well

as could be done with the aid of powerful field glasses and
found to be wholly intact and unharmed. The only way
in which this belief can be thoroughly established, however,
is by a personal inspection of the metal, and this can be
done only by sending a rigger up the outside of the shaft

to its extreme tip, 550 feet from the ground. The cap of

the monument has not been e.xamined since it was first

put in place several years ago, and there is considerable
curiosity to see how it has stood its long exposure to the

elements in its lofty perch in the clouds. It is probable
that an examination will be made in the manner indicated,

by sending a rigger to the top of the monument just as was
done when the aluminum point was put in position.

CORRESPONDENCE.
New York Notes.

New York, November 30.—The Rapid Transit com-

missioners met on Tuesday, and the principal business

transacted was the consideration of correspondence be-

tween the counsel of the board, Controller Fitch and the

board itself regarding the payment of certain bills hung

up by the controller, and the status of the employes of the

chief engineer of the board in regard to the civil service laws.

Among the indictments returned by the Essex county

grand jury to Judge Depue in Newark, N. J., on Monday,

were three indictments against the two traction companies

which operate the trolley roads in Essex county. Two in-

dictments are against the Consolidated Traction company,

one for illegal appropriation of a street in Belleville tov^'n-

ship on November gth in contempt of the authority of the

township committee, and the other for running a freight

car loaded with ashes over the company's tracks within the

limits of Newark. The third indictment is against the

Newark & South Orange Traction company, for running a

freight car with ashes over its tracks, and thus creating a

nuisance. The indictment of the Consolidated Traction

company includes one count for using its cars for adver-

tising purposes, and there is a general count charging that

the company has no legal right to use the electrical system

in operating its street-car system. This last count is in-

cluded in the indictments of both the' traction companies.

The indictment says that the running of trolley cars is en-

tirely illegal. The general count in the indictments de-

nying the legality of the trolley franchise was a great sur-

prise to the people of Newark, when the substance of the

indictments was made known, as there has never been any

question raised as to the right under their charters of the

traction companies to use electricity for power. The ofli-

cers of the traction companies were also taken by surprise,

and could hardly believe that the grand jury had taken

such action. If the count has any basis in law the trac-

tion companies will have to defend their franchises in the

courts, as the action of the Board of Works in granting the

privilege to use the trolley will be taken for review to the

Supreme Court. The indicted companies will be called to

plead on December loth, when they will probably admit

the facts alleged, but raise questions as to the law.

Commissioner Andrews of this cit)'^ has been seeking

information in relation to the police telegraph systems of

other cities, as the department in this city has at the pres-

ent time practically nothing of that nature. From Chicago

he received this information: "Chicago has a complete

telephone and signal system, consisting of SS7 public and

370 private boxes, operating on Si circuits, connected

with the 37 precinct stations of this department, in which

they are located. The system includes public sentry boxes

placed at street intersections, equipped with a signal box

to transmit the number of the station; a telephone for

patrolmen to report and receive orders over; a chemical

register at the station which records the calls, and the nec-

essary switches for operating the telephone and testing for

electrical disturbances. The efficiency of our department

has been more than doubled by the use of our telegraph

system." W. F. O.

New England News.
Boston, November 29. — The West End company

found it necessary to issue a list of instructions to its conduc-

tors in relation to the regulation of the temperature of the

cars so that all classes shall be satisfied when the mercury
falls below the 50 degree notch, the point below which the

law says street railroads shall be obliged to heat their cars.

In referring to these rules the Boston Hgraid remarks;

It would seem that the management had gone over the
ground most carefully, and provided for every emergency
likely to present itself, but it is found that what suits a man
of 200 pounds weight is not at all to the liking of one who
tips the scales at 120. Then, again, there are the medium
weights who want a little something in between. The pon-
derous passenger finds upon entering the car that the only
seat vacant is immediately over the electrical radiator, and
the moment he settles himself the prespiration begins to
ooze from every pore m his body. He is not slow to in-
form the conductor that he is undergoing a slow process of
grilling, and demands that the heat be turned off. On the
other hand, the lanky passenger, who is sitting close to the
crank of the front door resting his legs on the tips of toes,
with collar turned up and a pink tint on the tip of his nose,
happens to turn his eyes in the direction of the conductor
when he is about to turn off the current and between his
chattering teeth inquires if it is the intention ot the company
to send him to an untimely grave through the cold storage
process. Again, there is the man who has made a life study
of biology, and who is familiar vnth the ways of the microbe.
He feels that the high tenperature of the cars is conducive
to all kinds of disease where there is a crowding of passengers
representing all conditions of city life. Then there is the
man who has made a careful examination into the effects
likely to follow a sudden change from a high to a low tem-
perature without the proper precautions as advised in the
popular works on hygiene.

It is learned from the West End officials that most of

their cars are now provided with heating apparatus, and
those which are not similarly equipped will be attended to

^vithin a few days.

It is reported that a number of Boston, Newton and Brook-

line capitalists are contemplating a plan for a new street

railway line, to run from Newton Center to Brookline, and,

later, through Newbury street, Boston, and to enter the sub-

way at Arlington street, and that an application for a char-

ter will soon be made. Among those who are set down as

interested in the subject are William H. Lincoln, agent of

Leyland Steamship company; W. A. Boland, formerly of

the Thomson-Houston Electric company and late organizer

and director of the Nassua Street Railway company of New
York, for which he negotiated bonds for $12,000,000 when
it wascapitahzed; Alfred D. Chandler, William I. Bowditch,

Dr. Channing, Hon. M. P. Kennard, late assistant treas-

urer of the United States; George F. Bouve, treasurer of

the Bouve, Crawford & Co. corporation and a director in

the Nantasket Steamboat company, and Anson M. Lyman,
all of Brookline; Thomas Gaffield, a large owner of real

estate in Brookline, and Samuel Jackson of Newton.
The Railroad Electric Safety Appliance company of this

city is installing a system for experiment in actual railroad-

ing on the Watertown branch of the Fitchburg line. The
roadbed in general construction is divided into sections or

blocks of a length contingent upon traffic and local con-

ditions as to sidings, grade crossings, etc. Preceding the

entrance to each station a small contact rail or plate is placed

at each side of the track, about eight inches from and two
inches above the track rail. Upon each side of every loco-

motive tender is placed a short trolley arm and wheel. These
wheels are so located as to ride upon the contact plates.

Upon every locomotive, opposite the air pump, is placed a

small independently driven dynamo and an electric valve, con-

trolling the air brake. When the trolley wheels ride upon
the contact plates a current of electricity goes forward into

the section upon which the train is about to enter. If the

section is clear the current locks all draw-bridges, main
line switches and derailing switches on sidings or

grade crossings and the train proceeds as usual without any

interruption. But should the section contain a train or part

of a train upon the track or crossing at grade, an overhang-

ing car on a siding, an open switch, an open or unlocked

drawbridge, a broken rail, or should a bridge be burned or

washed away, the air brakes are instantly and automatically

applied. Should the time required to remove the obstruc-

tion extend until the next train is due, such train in turn will

receive an application of the air brake and proceed under the

same conditions as the former. The track is also protected

at such points as may be subject to washouts and landslides.

In the case of a single-track road two trains cannot enter

upon a section from opposite points, even under a danger

whistle, as above described, one being held upon a by-pass

siding while the other proceeds. The contact ^plates do not

extend the full length of the roadbed, but are only of such

length as to insure the stopping of a train at full speed.

The system is operated on a closed circuit and should the

current fail through any defect in the appliance itself, the

brakes are at once applied. In addition to protecting the

train the system further utilizes the dynamo's current to

ring station and crossing bells, thus dispensing with local
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batteries, which are expensive to maintaiD, subject to freez-

ing in winter and evaporation.

On Monday evening the first annual meeting of the Elec-

tric Potential club was held at Voung's Hotel. Dinner was

served to about 40 gentlemen. Frank Ridlon is president

of the club, which is mainly made np of members of the

old Boston Electric club. In a short speech he said that

there was no reason why the new club should not receive

cfenerous support from the representatives of the electrical

industry in New England, and introduced the speaker of

the evening, Captain Brophy, who addressed the club on

"The Insulation of Overhead and Underground Circuits

Having a Difference of Potential of 2,000 Volts and Over."

The paper was well received and an interesting discussion

ensued, after which several new members were enrolled and

adjournment was taken. C. S. G.

Buffalo and Niagara Falls.

Buffalo, Xovember 29.—The formal petition of the

newly formed Buffalo Traction company, seeking permission

to lay a network of tracks in the streets of the city, has

been filed with the city clerk. The aldermen have fixed

tomorrow as the day for a public hearing. The South Buf-

falo Business Men's association has placed itself on record

in favor of competition in the street railway business of this

city, and resolutions looking to that end were adopted at a

recent meeting. The State Railroad Commission is con-

sidering the petition of the new company for permission to

construct ^S ™'ls5 of additional street railway in Buffalo.

The Real Estate Exchange has indorsed the plans of the

Buffalo Traction company, and so ha;; the Black Rock

Business Men's association. Tom L. Johnson of Cleve-

land, the principal figure in the new company, says: " To

even a casual observer the street railroad facilities here are

very far behind the opportunities. Cleveland and Detroit,

for instance, located similarly to Buffilo, have, in propor-

tion to population, more miles and show much larger re-

ceipts per capita. Cleveland has a third more receipts and

miles of tracks than Buffalo. I think that the loutes laid

out by the Buffalo Traction company can be operated with-

out materially reducing the profits of the old company.

What they lose in competition they make up in increased

facilities."

The Buffalo Express has information of a contract for

the equipment of the Erie cmal with electric power for

boats. It is stated that the Erie Canal Traction company

has entered into a contract with the Erie Construction

company to install a system for canalboat propulsion, from

Buffalo to Albany, at an expense of $2,250,000, and that

work will proceed as the work upon the canal enlargement

progresses.

It is now said to be definitely settled that work on the

power plant for the Canadian Niagara company will be begun

within four months. It is to be pushed with all haste so

that power can be furnished within the prescribed time.

Mr. Rankine says that the franchise rails for the furnishing

of power in 1897, but that the company will be doing so

long before that time. The plant on the Canadian side of

the river will be considerably larger than that on the Amer-

ican side.

Articles of incorporation of the Eclipse Electric Lamp

company of Buffalo have been filed with the county clerk.

The capital stock is $100,000, and the company is incorpo-

rated to manufacture and sell electric lamps and other elec-

tric sHpplies and apparatus. The directors for the first

year are Thomas F. Crean, Brooklyn; Harmon H. Ful-

ton, Elmira; William Morrison, Montclair, N. J.; An-

drew Morrison, Montclair; William C. Page, New York;

W. H. Crosby, Buffalo, Officers were elected as follows:

Thomas F. Crean, president; William Morrison, vice-

president; W. H. Crosby, treasurer. The company will

occupy the third floor of the new factory buildmgofthe

Spaulding Machine Screw company at Kensington avenue

and the Erie Belt line. Sufficient machinery has been

orderedito make 1,000 lamps a day, and it is calculated that

at least 200 operatives will be needed at the outset. It is

expected that the company will be turning out lamps within

30 days. The lamp is designed for bicycles, carriages and

the use of miners, and will be useful wherever it is desirable

to have light that cannot set fire to inflammable gases or

materials. A battery designed by William Morrison will

also be manufactured.

It is said that the Niagara Falls Power company is asking

for bids to extend its wheel-pit to provide room for water-

wheels to drive 10 generators of 5,000 horse power each.

Three dynamos are already in place ; three more are to be put

in as soon as possible, and four others at a later date. The

Pittsburg Reduction company has asked the Niagara Falls

Power company for an additional 1,500 electrical horse

power and the latter company has let the contract to the

General Electric company for additional transformers which

must be completed in four months. The joint power com-

mittee, representing the ciiy authorities of Buffalo, has

adopted the Niagara power franchise practically as reported.

The entire franchise was taken up and discussed, and the

only change ofimportance from the committee's report was to

change the amount of compensation to be charged the com-

pany from 5 per cent, to 2j< per cent, of the company's gross

receipts. The amendments that were tacked on the grant

of the last session, when it was under consideration,were all

rescinded, and the document as it now stands is in such

shape that there is little doubt of its acceptance as a whole

by the Niagara Falls Power company and the Niagara Falls

Hydraulic Power & Manufacturing company. The power

house of the latter at Niagara Falls is under construction.

The latest news from the big power house at Niagara

Falls is that the current has been turned into the heaters

there. There are 50 heaters in the building. They will be

used to heat the buildings, and besides experiments will be

made with them to determine the utility of electricity for

heating purposes. A careful study will be made of it by ex-

perts, and from time to time improvements will be made.

Visitors are now admitted to the gallery of the plant during

the early hours of the evening, and from this point the

scene is a brilliant one. Numbers of people visit the gallery

and are delighted with what they see.

The contract for electrical work in the Real Estate Ex-

change was awarded to F. P. Jones & Co. Rotary trans-

formers will be used in place of dynamos. The transformers

will first beoperated by steam engines and finally by current

from Niagara Falls. F. C. P.

Northwestern Notations.

Minneapolis, November 30.—L. C. Hendershoot has se-

cured a verdict against the Western Union Telegraph com-

pany at Ottumwa, la., for $1,234.35 damages for failure to

deliver a telegram promptly. Hendershoot's race horse

Dexter was taken sick at Hendricks and he wired his trainer

to come at once and bring a veterinary surgeon. The mes"

sage was received early in the morning but was not delivered

until the afternoon, when all trains to Hendricks had gone,

and the trainer and horse doctor had to drive to that place.

Hendershoot claims that the horse would have recovered

with proper treatment, and sued for its value. There i'=i con-

siderable complaint from small towns in Iowa that this com-

pany does not deliver messages promptly, and the decision

is received with considerable satisfaction.

The electric light and gas plant at Washington, la., vrill

be enlarged.

The injunction restraining the city clerk of Appleton,

Wis., from advertising for bids for lighting the city, secured

by the receiver of the Appleton Edison Electric company,

has been dissolved, and bids will probably be asked. This

will give the new company a chance to compete for the

work.

Starkey & Ivetzeback of Mapleton, Minn., will put in a

plant to light their mill, and contemplate a plant large

enough to furnish light for the village also.

James Long of St. Vincent, Minn., is considering es-

tablishing an electric light plant at Hallock, Minn.

The light committee of the council of Seattle, Wash., has

made a contract for electric lighting for six months with the

privilege of six months' extension. The charter of the city

does not permit making a contract for longer than one

year, and the reason for limiting this contract to six months

is the belief that the charter will be revised to permit a

longer contract, and that a three-year contract could be

made on much better terms than for one year.

A $10,000 electric light plant is projected at Mandan,

N. D. The capital will be solicited principally from

Mandan people.

The Mankato Gas & Electric Light company has ordered

additional equipment to increase the power for the incan-

descent system and to furnish power for elevators, etc.

Martin T. Fleming, a lineman for the Twin City Rapid

Transit company at Minneapolis, was killed by a fall from

a tower wagon.

A visionary scheme is being projected to build a railroad

line from Minneapolis to the northern boundary of the state

via Grand Rapids, with a branch to Rainy Lake. The line

would haul ore from the Mesaba iron range. Electric power

would be secured from the Meeker Island dam, now being

built at Minneapolis by the government, and from Rainy

Lake Falls at the other end, with such sources of power as

are to be found en route. The project also includes a line

of barges up and down the Mississippi river. The company

is to be known as the Minneapolis, Grand Rapids & Rainy

River Railroad company. M.

PERSONAL.

ELECTRIC LIGHTING.
The electric light plant owned and operated by the

Western Electric Light company of Independence, Mo., has
passed into the possession of Chailes Gudgell, as trustee of
the bondholders. Mr. Gudgell states that it is the e.xpectation
to fulfill all of the contracts of the Western Electric Light
company as soon as the plant can be brought in shape.
Considerable money will have to be expended to bring
about this result, as a considerable portion of the old ma-
chinery will have to be replaced with new apparatus. The
Western Electric Light company took charge of the plant
about nine months ago.

The Lincoln Park Board, Chicago, examined the plans
of Superintendent Alexander for lighting the park at a re-

cent meeting, but deferred action. Two estimates were
submitted by Engineer Babcock. One provided for 400
new arc lights and the other for 240. The cost of one
was placed at $35,000 and the other at|50ooo. The
larger estimate included $2,000 for a power house. The
plans show lights about every 200 feet along Clark street

and around the edge of the park. The interior is also well
provided for. All wires are placed underground, includ-
ing those which supply the 50 arc lamps now in use.

ELECTRIC RAILWAYS.
The Sacramento, Cal., Electric Power & Light company

has been incorporated to conduct a street railroad in Sacra-
mento and also a general electrical business. The directors
are Albert Gallatin, Andrew J. Ralston, Horatio P. Liver-
more, Charles P. Livermore and Joshua Barker. The
capital stock is $1,500,000, of which $3,200 has been sub-
scribed by each of the five directors.

C. W. Boynton has been appointed receiver of the Rah-
way, N. J., Electric Light & Power company. The re-

ceiver states that the inability of the company to dispose of
its bonds in the market was the cause of the assignment,
which has been made to protect the interests ofstockholders.
So far as the running of the trolley and the electric lighting

is concerned there will be no change at present. There has
been much regret expressed at the misfortune that has over-
taken the company.

A special meeting of the stockholders of the Consolidated
Electric lines of Peoria, III., was held at the company's
offices last week for the purpose of ratifying the action of
the directors at a recent meeting. The capital stock was
increased from $600,000 to $750,000 and the details of the

recent consolidation were perfected. Hereafter the two
systems will be operated under the name of the Central
Railway company. The stockholders authorized the issuing

of $750,000 bonds for the purpose of taking up the out-

standing bonds and improving the road. The stock of the

new company is owned principally by Columbus R. Cum-
mings of Chicago, Walter Barker, J. B. Greenhut, Samuel
Woolner, Jr., George H. Littlewood and other Peorians.

TELEGRAPH.
Mayor Latrobe of Baltimore gave the Western Union

Telegraph company the alternative of paying the city tax of

$5 per pole, or of having the poles cut down. The company
on October 30th paid its tax ($2,296 for 1S94) according to

the mayor's demands.

POWER TRANSMISSION.
The Lowell, Mich., Water & Light company has nearly

completed its lines to electrically transmit 300 horse power
from the Flat river at Lowell to the city of Grand Rapids.
The length of transmission is about 21 miles. Along the
winding course of Flat river are many heavy falls, which,
if this attempt proves successful, will be utilized to gener-
ate power for distribution among other near-by cities. The
full capacity of the fall now in use by the company is 1,500
horse power. Flat river is fed by nearly 100 lakes, and
the volume of water is not affected to any extent by dry or
wet seasons, which makes it better adapted to the use pro-
posed than any other river in the stale. "Our object."

said a member of the company, "is to supply small con-
cerns—those using from three to 15 horse power. Such
plants cannot afford an engine, and, by getting their power
in this way, they pay for just exactly what they use. We
have no doubt of the feasibility of the scheme."

MISCELLANEOUS.

O. W. Meysenburg has sold his stock in the Siemens
& Halske Electric company of America and will devote
more of his time to the Wells & French company, of
which he is president. A. W. Wright, who is now the
president of the former company, is reported to have
purchased Mr. Meysenburg's stock.

The annual convention of the National Association of
Manufacturers will be held on January 21, iSg6, in Chi-
cago.

The village of Medma, N. Y., is again confronted by the
question of electric lighting. The contract with the pres-
ent company, which is furnishing6i lights until one o'clock
is for $300 per month, and there is a popular demand for
all-night lighting every night in the year. The common
council will therefore advertise at once for bids for furnish-
ing 55 or more 2,000 candle power arc lights for street
lighting for five years from April 25, iSg6, and four proposi-
tions will be asked for as follows: From dark until dawn
every night in the year, from dark until i o'clock every
night in the year, all night every night in the year except as
provided by the Philadelphia moonlight schedule, and from
dark until one o'clock on the same proposition. It is prob-
able that all-night lighting every night in the year will be
the closely contested proposition. Tlie bids will be opened
by the board on the regular meeting night, December 20th.
The present electric light company has gotten itself some-
what into disfavor by its refusal to allow its poles for the
proposed electric fire alarm wires except at a yearly rental

of $100. This is considered prohibitive by the present
common council, and while an alarm will be at once con-
tracted for, its erection will be necessarily deferred until the
pole matter can be adjusted. No contract has as yet been
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made for a system, althoug?i the committee was given

power to contract with the Rochester Signal company, if it

deemed advisable. The Gamewell company is shortly to

give an exhibition of its apparatus here, and it is possible

that other companies will be invited to bring experimental

apparatus here in competitive exhibition. A 5-cent re-

duction on scheduled risk rating is promised by the state

board of underwriters for a satisfactory alarm system.

has met with remarkable success with its battery, which has
been adopted on all branches of the Pennsylvania Railway
company's lines. Mr. Gordon informed a representative
of the Western Electrician that he has placed his bat-
tery wherever he has stopped, and the fact that he has
found it so easy to have it adopted by Chicago's leading
railway companies speaks for itself.

TRADE NEWS.
BUSINESS.

Ralph W. Gordon, manager of the Gordon-Eurnham
Battery company, New York, was in Chicago for a short

time and closed contracts with the Chicago, Burlington &
Quincy railroad, Illinois Central railroad, Chicago & North-
western railroad and the Northern Pacific railroad for the

Gordon primary battery. The Gordon-Burnham company

The Ansonia Brass &: Copper company; ig and 21 CHff
street, New York, has issued a pamphlet devoted to the
merits of Tobin bronze—the metal used in the construc-

tion of the hull of the cup defender Vig;ilant, and which is

remarkable for its hig;h elastic limit, tensile strength, toug;h-

ness and uniform texture. It is said to be suitable for

commutator bars and drop forcings of ever)^ description.

With its greatly increased warehouse and shipping facil-

ities, the Electric Appliance company, Chicago, is able to
carry an increased stock of O. K- and Paranite wires and
line material. It is the purpose of the company to ship all

orders for these goods from » hicago stock immediately on
receipt of orders, and its present facilities enable it to do
so without difficulty. The company claims that its line of
everything that properly comes under the head of electrical
supplies is not excelled by any supply house in the country,
either in the merit of the goods or in the amount of stock
carried. Among its best specialties is the Grutting electric
soldering iron, for which domestic and foreign patents are
now pending. After years of study and labor the Electric
Appliance company now offers a practical iron for the use
of tinners and other mechanics—one that is hot enough
for all kinds of solder and work of all descriptions. The
device is fully guaranteed and is perfectly safe.

ILLBSTRATED ELEGTRIGAL PATENT REG0RD.
550,242. Electric Car Lighting Apparatus. William

Biddle, Brooklyn, N. Y. Application filed March 7,

1S95.

The dynamo and the secondary battery are arranged with a
regulator having electrodes in a conducting liquid, and a con-

oection is made from the regulator to the electrolytic cell for

varying the current from the main line in proportion to the

saturation of the secondary battery.

550,255. Apparatus for Hanging and Cleaning Telegraph

or Telephone Wires. Alphons Custodis, Dusseldorf,

Germany. Application filed May 15, 1S95.

The combination is claimed of a pair of supports with line

wires carried thereby, a pair of pulleys, an endless wire pass-

ing around the pulleys and scrapers secured to the endless

wire, and adapted to engage the line wires.

550,260. Telephone Circuit Signal. Mark A. Edson,
Chicago, 111. Application filed May 20, 1S95.

An electro-magnetic relay comprising an electro-magnet with

a central core, an iron casing, an interposed exciting helix,

and a tilting disk armature resting on its edge in front of the

core are described.

NO. 550,319-

550,283. Electric Mining Machine. Edmund C. Morgan,
Chicago, 111. Application filed December 12, 1S94.

An electric iriotor is mounted on the movable frame, a main
shaft is arranged adjacent to and parallel with the armature
shaft of the motor, and is adapted to be driven therefrom, a
drive shaft is mounted in the movable frame, having gears
thereon adapted to engage the racks, an intermediate shaft and
gearing for driving the intermediate shaft Irom the main shaft.

550,298. Electrically Controlled Clutch Mechanism. John
E. Stannard, Springfield, Mass. Application filed

April 5, 1S95.

A power shaft, a driven shaft, a two-part clutch for coupling
the shafts together, and a crank shaft having its crank opera-
tively connected with the movable member of the clutch are
combined with electrically controlled means for transmitting
motion from the power shaft to the crank shaft, and means for

automatically stopping the motion of the crank shaft when it

has made a half revolution.

550,319. Electric Tramway with Underground Distribu-

tion of Current. Alfredo Diatto, Turin, Italy. Ap-
plication filed September 18, 1S94.

The cut shows a conduit inclosing the underground con-
ductor, a series of contact plates or pieces in the top of the con-
duit and insulated from the ground, and provided with pro-
jections on their inner surfaces, and circuit closers comprising
a bar ot soft iron and a cylinder containing mercury, the circuit

closers communicating with the underground conductor. There
arc also electrical appliances supported on a car or carriage
and including a magnetized bar which is adapted to glide over
aforesaid contact plates or pieces, and thus connect the plates
or pieces with the underground conductor through magnetic
induction from the carriage, the aforesaid circuit closers return-

ing to the position of repose by their own weight when the mag-
netized bar completely uncovers the contact plates.

550.329. Electrical Pumping Apparatus. Gustaf Renner-
felt, Arvika, Sweden. Application filed July 16, 1894.

In an electrical pumping apparatus the combination is claimed
with a revolving armature, of a hollow pole piece having a
waterway and cylinder therein, a piston working in the cylin-

der, and a driving connection between the armature and
piston.

550.330. Electric Pumping Apparatus. Thurs G. Ren-
nerfelt, New York, N. Y. Application filed July 3,

1S95.

An electric motor is employed, together with a series of

pumping cylinders located in and forming a part of the field

magnet, a piston working in each cylinder, and connected
mechanism driven by the motor and common to all the pistons
for actuating each piston.

Issued November 26^ jSgj.

55*^»344- Electro-locomotive. Jean J. Heilmann, Paris,

France. AppHcation filed February 13, 1895.

In an electro-locomotive the principal features are an axle and
driving wheels, a frame spring supported on the axle, a motor
mounted on the frame, having a hollow armature shaft encir-
cling the axle and of an internal diameter sufficient to permit
relative displacement of the axle and shaft, pairs of oppositely
disposed spring buffers carried by one of the wheels within the
planes of the faces of the wheel, and radial arms secured to one
end of the armature shaft, each entering loosely between two
buifers composing a pair.

550j354- Self-exciting Constant Current Alternator. Al-
bert S.chmid, Allegheny, and Benjamin G. Lamme,
Pittsburg, Pa. Application filed August 24, 1S91.

In the self-exciting electric generator described there is

claimed the combination with the work-circuit coils, of main
field exciting coils generating electromotive force increasing
in value with increments in the work being done, and coils
generating electromotive force opposed to that developed in

the last-named coils, and also increasing in value with incre-
ments in the work being done, but in a less proportion than the
main field exciting coils.

550,355. System of Electrical Distribution. Oliver B.
Shallenberger, Rochester, Pa. Application filed

October 12, 1SS6.

A source of alternating or intermittent currents supply con-
ductors connected therewith in multiple arc, and one or more
groups of electric converters having their primary coils con-
nected in multiple arc with the supply conductors, and iheir

secondarj' coils connected in series with each other and with the
main conductors of the system, a third or neutral conductor
connected with a neutral point in the group or groups of con-
verters, and translating devices connected between the neutral
conductor and each supply conductor,

55*^1 3^0- Non-welding Contact. Alexander J. Wurts,
Pittsburg, Pa. Application filed April 11, 1S95,

This is an electrical contact device, comprising a base or
support provided with a recess, and an amalgam plug seated
in the recess and projecting therefrom.

550,365. Electric Arc Lamp. Frank Emery, New York,
N. Y. Application filed April 22, iS95-

There are the carbon rod and brake wheel connected to turn
in harmony with the movement, a brake band applied to the
wheel, and levers connected with the opposite ends of the band
of a magnet, and connection therefrom for operating both the
levers, and a dash-pot for cushioning the movement produced
by the magnet.

550,403. Electro-depositing Apparatus, Henry L. Bridg-
man, Blue Island, 111. Application filed December 22,

1S94.

A shaft is rotatably supported in the tank for holding the
electrolyte: one or more cathodes are supported on the shaft to

rotate with it; anodes are supported with relation to the cath-
odes in the tank; a pocket is supported below each cathode
surface in the bittom portion of the tank, having an inclined
bottom leading to a discharge opening, and means for brushing
the cathode surface.

NO. 550'344-

550,407. Commutator. John Dice, Wilkinsbtirg, Pa.

Application filed August 21, 1S95.

This commutator has outwardly projecting flanges and
grooves formed in its periphery, and a band encircling the
commutator between the flanges, and adapted to retain the
armature wires within the grooves.

550,411. Electric Switch. Thomas Harper, New Bruns-
wick, N. J. Application filed August 29, 1S94.

On its inner surface there are two insulated contact pieces
adapted to form circuit terminals, and a carrier of insulating
material movably mounted in the socket, with its surface in

contact with the inner surface of the socket, the carrier being
also provided with a contact piece arranged to contact with the
respective contact pieces in the socket, the terminals being flush
with the surfaces of the insulating material, whereby at the in-

stant of breaking contact the insulating material adjacent to

each terminal is interposed between the terminals to break any
arc which may form.

550,437. Electric Railway. David Brooks, Jr., Philadel-

phia, Pa. Application filed February 28, 1894.

A rail is formed of a strip and a trough thereon. There
are, too, an electric conductor in contact with the strip and
supporting insulators, the rail and conductor being supported
by die insulators.

550.464. Dynamo -electric Machine. Elihu Thomson and
Merle J. Wightman, Lynn, Mass. Application filed

December 2, 1889^

The first claim reads as follows: In combination with a
series of like poles surrounding a generating structure with dead
spaces intervening, an armature winding in which all the active
wire at all times leads in one direction in front of the field poles
and returns alone another portion of the armature in a dead
space between the poles before again traversing the space under
a pole, and a commutator having brushes applied to collect
current in such active wire.

550.465. Electric Railway. George Westinghouse, Jr.,
Pittsburg, Pa. Application filed June 13, 1890.

A collector for the overhead conductor of an electric railway
having a lateral flange around its end and a tapering body, is
one feature described.

550,468. Ventilating Means for Electrical Apparatus.
George Westinghouse, Jr., Pittsburg, Pa. Applica-
tion filed May 2, 1S95.

A core plate for electrical apparatus is provided with spacing
projections stamped from the body thereof.

NO. 550,354.

550.480. Plate for Secondary Voltaic Batteries. William
A. B. Buckland, London, Eng. Application filed

July 15, 1S95.

Here is the claim; A plate lor a secondary voltaic battery,
consisting of a conducting frame having a number of parallel

bars provided at intervals with flattened portions, and strips of
elastic non-conducting material strung on said bars and held
separated thereupon by the flattened portions of said bars, and
a filling of active material covering the flattened bars and the
strips strung thereupon,

550.481. Controlling Apparatus for Electro-motors. Jean
B. G. A. Canet and Andre Hillairet, Paris, France,
AppHcation filed August 28, 1894.

Apparatus for starting, stopping and controlling electro-
motors is described, comprising a stop switch, a reversing
switch adapted to change the direction of current through an
electro-motor, an electro-magnetic clutch having its circuit con-
trolled by the stop switch, electric stops adapted to be operated
by the body or machine, the motion of which is to be controlled
and capable of breaking the circuit of the clutch, means for

operating the switches and one part of the clutch, a rheostat
adapted to be placed in circuit with the motor by the reversing
switch and provided with a commutator, a brush carrier con-
nected with the rotary part of the clutch, and carrying brushes
arranged to travel in contact with the commutator, and means
for returning the brush to its normal position when the circuit

of the clutch is broken.

550,484. Electric Regulator. George W. CoUes, Jr.,

Hoboken, N. J. Application filed February 4, 1895.

The valve of a steam engine and an electric motor geared
through a longitudinally reciprocating rod, an electric circuit

controller for governing the currents of the electric motor, a
lever pivoted to the rod and having one arm controlling the
circuit controller, and having the other arm controlled by a
given device are features claimed by the inventor.

550,5 1 1. Telegraphy. Isidor Kitsee, Philadelphia, Pa,

Application filed September 7, 1895.

A sending instrument is employed, consisting of the primary
and secondary coil of a converter, the primary coil being local-

ized and the secondary coil connected to the line wire. A re-

ceiving instrument consists of the secondary' and tertiary coil

of a converter, the secondary' coil being connected to the line

wire, and the tertiary coil being locally connected to a vacuum
tube or a device similar in'its action.

550,566. Track Instrument for Electrically Controlled
Railroad Signals. Charles H, Sherwood, Utica, N. Y.
Application filed December 10, 1S94.

A track instrument consisting of the rock shaft is provided
with a permanently affixed arm, beveled on its outer face to the

top thereof, and a shoe having a socket beveled from the

bottom to the face of the shoe and detachably secured to the
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The New Home of the Postal Company at
Chicago.

By E. J. Nally.

Because the telegraph is an older institution than the electric

light or the electric railway, it is not talked about by the public

as much as either of the two latter; but it is a remarkably

expansive industry, nevertheless, and its business increases

at a rate that compares creditably with the wonderful strides

made in introducing the electric light and electric railways.

The history of the telegraph is one^of continual growth and

the Postal Telegraph-cable company, which is all the more

striking if we consider the antecedent conditions and strug-

gles culminating in the financial panic of 1SS4, from which,

as after a great convulsion of nature, the new era of suc-

cessful competitive telegraphy begins.

The earlier consolidations in the domain ofpractical teleg-

raphy, say to 1S66, had been largely necessary, in fact, in-

evitable; but the enormous increases of capitalization due

to the immediately improved prospects for business enjoyed

by a company reaching everywhere, without let or hin-

American Union and Mutual Union companies, the tele-

graph field was not free from competition, as immediately

there appeared another lot of bidders for public favor in the

quick transmission of news, including the Baltimore &
Ohio, American Rapid, Southern, Postal, and Bankers &
Merchants' Telegraph companies, between all of which

there was a mutual understanding, resulting in these closely

allied interests handling an immense traffic. Just how long

such conditions would have prevailed, had not the year

1SS4 been one of financial disaster in Wall street, cannot

THE NEW

progress, and when we look back a few years and remember

what the telegraph was then, and consider what it is now,

its enormous and rapid development becomes at once ap-

parent.

Competition in the telegraph service, in some form or

other, has existed ever since this most important artery ot

commerce was developed, and will probably continue

to exist so long as the telegraph remains a private

enterprise. Such keen rivalry for public favor as now exists

between the two great telegraph companies is productive of

many benefits to the public, inasmuch as it results in the best

possible service at the least possible cost.

Nothing is more interesting in the history of the tele-

graph in this country than the wonderful progress made by

HOME OF THE POSTAL COMPANY AT CHICAGO.—OPERATl

drance, soon called new opposition into birth; and thus the

Western Union Telegraph company, an aggregation cre-

ated rather by commercial evolution than by the men con-

trolling it, had to fight or absorb other companies brought

into existence simply as a basis of speculation or merely to

be sold out. It might be supposed that such conditions

were helpful to the technical art of telegraphy, but in re-

ality they were of little use in that respect, for one cannot

point today to a single valuable survival of any of the in-

genious plans and schemes of quick, cheap telegraphy then

heralded to the world as the great desideratum.

In 18S4, notwithstanding the fact that the then sole sur-

vivor in the telegraph business had only just obtained this

distinction by the absorption of the Atlantic & Pacific,

NG ROOM,

be determined; but it is now well known how that year saw

the wrecking of company after company, until all but the

Postal and the Baltimore & Ohio were out of the field,

and the latter would also have disappeared had it not been

for the strong backing of the great railway corporation of

the same name, of which that telegraph system was a

part.

The Postal and the Baltimore & Ohio companies did not,

however, long retain the distinction of being the only com-

peting telegraph companies, as, in 1SS7, the Baltimore &
Ohio company was absorbed by the Western Union, when

the railway which built it encountered financial distress.

Thus again was the field almost cleared of all competition,

and a general impression created that, for some time to
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come, the public need expect nothing but a monopolistic

tendency in this vitally important commercial necessity.

The situation was not a pleasant one for business men to

contemplate; but, even before the usual results from lack of

rivalry were really apparent, steps were being taken toward

the extending of a then comparatively small system, which

to-day is not only the largest, but the strongest, cleanest

and most aggressive form of competition ever existing in

the telegraph field.

It happened in the earlier days ol the old Postal Tele-

graph company that John W. Mackay, at the solicitation

of some old California friends, had taken up a block of what

afterward proved to be its "insecurities," and even evinced

some interest in its management. Mr. Mackay had a strong

'

leaning toward investments aiming to benefit the public and

increase commercial facilities, and it was not long before he

gave another proof of his interest in such work by becom-

ing a heavy backer ot the Commercial Cable enterprise.

Things looked extremely well, and the laying of the new

was able by steady degrees of advancement, to show, chiefly

by new and substantial construction, a network of land lines

and a volume of business that not many months before had

seemed utterly impossible.

It must be remembered that the Postal system, once so

slim and trivial, now extends throughout the country.

Every day sees an addition to the nearly 9,000 offices it

reaches. Every day witnesses the activity of its construc-

tion gangs, so that the figures here set down of 50,000

miles of solid pole line, and more than 250,000 miles of well

strung wire over which Postal messages go, will be short ot

the mark even before they get into type.

While the reconstruction of the land lines was being car-

ried on, Mr. Mackay's Commercial Cable interests, which

were under the able management of George G. Ward, had

attained vast proportions, and the necessity of concentration

of the great telegraph and cable interests resulted in the

construction last year of the Postal company's magnificent

modern office building at the corner of Broadway and Mur-

-*^,
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cables proved highly successful; but the commercial collapse

of 18S4 left Mr. Mackay with a mass of land telegraph

property on his hands in a state of shreds and chaos.

In this emergency he sought out, as a manager of affairs,

Albert B. Chandler, a man of wide experience in telegraph

matters and of conservative judgment, whom he prevailed

upon to re-enter the telegraph field, which Mr. Chandler had

left for that of electric lighting, at a time when the latter

gave promise of its great future.

The selection was most fortunate, the conditions then ex-

isting making it absolutely necessary to have a man who had

been through the successive stages of the telegraph business,

from operator and manager before the war, and cipher tele-

grapher in the War Department during the war, to that of

president of the Atlantic & Pacific Telegraph company; one

who knew something, too, of up-hill fight as a manager, for in

dealing then with lines called by others "united" (because

that was the one quality they lacked) there was needed en-

ergy, courage, discretion and skill, as well as an intimate

knowledge of the situation. Under his guidance the ame-

lioration hoped for so earnestly soon began. The welter of

debt, wreck and confusion disappeared, and Mr. Chandler

—PNEUMATIC TUBES LEADING INTO OI'ERATING ROOM.

ray street, New York, which is the finest telegraph building,

as well as one of the finest office buildings, in the world. It

was peculiarly fitting that the opening of this telegraphic

palace, which took place upon May 24, 1S94, should mark

thefiftiethanniversary of the invention of the telegraph, and

it stands to-day as a splendid m.onument to Professor

Morse's inestimable and almost indispensable gift to man-

kind.

Parenthetically, it may be pointed out that this steady,

persistent development is natural and healthy. It is not the

result of rate cutting, but is based on normal conditions.

The low morality of a competition which proposes to ruin a

rival by doing business at unremunerative rates, only to in-

crease them unduly at the public expense when the rival is,

haply, removed, has never commended itself to Mr. Chand-

ler; and he has behind him a growing public sentiment

against such practices. When the Postal system, with the

other disjecta membra of by-gone organizations, fell into

his hands, its rates were low, and money was being lost.

As a prudent and conservative manager, to whom any idea

of continuing such un-business-like methods was wholly ab-

horrent, Mr. Chandler took at once the first step toward

fair rates, and it is, parhap;, worth recording thit the ini-

tial compact, which has broadly run to this day, was ef-

fected by him with Jay Gould himself.

The completion of the Postal Telegraph building in Ne v

York was followed by a corresponding improvement in all

its offices throughout the entire system, and as a result the

Postal company now occupies the finest office buildings in

the principal cities of North America.

The latest and best improvement in this direction is the

removal of its Chicago headquarters to the Stock Exchange
building, where it now has not only the best equipped, but

one of the largest, telegraph offices in the world.

Perhaps the fact that the Postal company now has about

160 branch offices in this city, whereas but three years ago
it had less than 40, is more comprehensively indicative of

the rapid growth of the entire system than any other com-
parison that can be made. It is this {what in the commer-
cial world is considered marvelous) development of a new
factor in a field which was heretofore generally considered

to be in the grasp of a monopoly, that has made necessary

the removal of the company's local headquarters.

The move was accomplished Saturday night, Uecember
7th, and long before these lines reach the reader's eye busi-

ness in the new main office of the Postal company will be

moving along as if no change in the location of this great

hive of mysterious industry bad occurred during the night.

However, the change did take place, and despite the fact

that thousands of old wire connections were cut and thou-

sands of new ones made, everything was arranged in such a

systematic manner that the other large offices of the sys-

tem, which are open all night, were not even aware of the

change taking place here.

How many of the thousands who use the telegraph daily,

aye, hourly.—and a large number use it every few minutes

during 'Change hours on the boards of trade—have any

idea of the complex detail that is employed in handling a

telegram?

From the time the message is given to the messenger boy
who responds to your call, or to the clerk who waits upon
you at the counter, until it is read by the addressee at its des-

tination, it passes through many hands. It speeds through

a pneumatic tube from the receiving room to the operating

department; the assorting clerk who receives it "shoots" it

through another of the many tubes which form a part of the

system of distribution; it is passed to the operator, who in

turn transposes it from its original paper and ink into the

intangible electric current of dots and dashes, and it is again

transmuted into sounds at the distant end of the wire, where
the receiving operator, with quick brain and nimble fingers,

with the aid of a typewriter, transposes the sharp clicks of

the "sounder" as it tells off the message, letter by letter,

and word by word, to the familiar yellow blank, bearing a

neat, clean, typewritten message—an innovation introduced

by, and now one of the features of, the Postal company's

service.

AH this would appear to take much time, but each integer

employed in its transmission is so adapted to the duties it per-

forms that wonderful speed is accomplished. It is a common
occurrence for a trader on 'Change to send to New York an

order for purchase, or sale, of thousands of bushels of grain,

to have the order executed and the answer in his possession

within one minute.

But fine equipment, electrical and mechanical, modern
improvements in apparatus and means employed by a tele-

graph company to expedite the handling of messages from
customer to receiving department and thence to operating

department avail little, unless the physical property, as

its lines of poles and wires are called, is substantial and
equally modern in material and construction.

I'he first telegraph wires erected by Professor Morse be-

tween Baltimore and Washington were of soft copper. Ow-
ing to their lack of strength and great cost they were quickly

replaced by iron wires, which have been universally used for

telegraph purposes until within the last fifteen years. The
iron wire, in most cases, was galvanized, or coated with a
thin covering of zinc, which protected the iron from rust.

The Postal Telegraph-cable company was the pioneer in

the introduction and use of what is known as compound
wires, consisting of steel wires on which is placed an electric

deposit ot pure copper. Several such wires were erected

between New York and Chicago, Chicago arid St. Louis, and
New York and Washington, the major part having a steel

core of 200 pounds, with a deposit of 500 pounds of pure
copper per mile, giving a resistance of 1.7 ohms per mile.

These large wires are, up to the present time, the most mag-
nificent specimens of electrical conductors ever erected in the

world by any telegraph administration, and after nearly 15
years service show, by electrical measurement and observa-

tion, no signs of deterioration.

Within the last few years the art of manufacturing what
is termed "hard-drawn copper wire," has arrived at such a

degree of perfection as to furnish a wire of great strength

and high conducting quality, thus rendering it unnecessary
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to continne the manafactnre of the more expensive com-

pound wires, which, in very small sizes, are difficnlt to com-

pound in a manner to stand the strmn of storms and repairs.

Therefore the large additions to the original lines have been

made by hard-drawn copper wires, the two between Chicago

and San Francisco being 9S per cent, pure copper, 300 pounds

per mile, and of a resistance of 3^3' ohms per mile.

The advantage of copper wires does not lie in their being

less e.xpensive to erect and maintain, as they cost much

more per mile than iron wires.

Every electrical circuit has its time constant; that is, it

requires a definite fraction of a second for an electro-magnet

to act at a distant station, after the operator touches his key

at the sending station. As an illustration: it was computed

by Professor Fleming Jenkins that the old submarine ca-

bles between Ireland and Xewfound land required two-tenths

of a second between the sending of the electric current at

one end and its first manifestation at the other. Such has

been the improvement by increasing the copper in the pres-

ent new commercial cables that it now requires less than

half of that time, and double the number of words are now

possible. Similarly with land wires. Iron is a magnetic

substance and acts much slower than copper in the trans-

mission of signals, and, with a given number of cells of bat-

tery an iron wire requires to be seven times heavier per

mile than a copper wire to produce the same effect in an

instrument ; and, even then, the action will be much quicker

over the copper wire. During the rain storms, therefore,

the copper wires stand seven chances as against one in iron

wires of carrying the signals to destuiation, thus rendering

the telecTaph between important commercial centers a more

reliable medium of communication than it has ever been in

the past. This result is also largely due to the vastly supe-

rior character of the poles and fixtures employed.

When these copper threads, so essential to commerce and

social life, reach a great center like Chicago, it becomes

highly important to arrange them in such a manner as to se-

cure the very quickest service. First, they are brought un-

dergiound from the city limits through a system of cables,

each strand of which has a greater resistance than 5,000,000

of ohms between the copper wire through its insulated

shealh to the earth .

The first very important matter is to have these cables,

together with all the apparatus for their operation, terminate

jn a fireproof building. Fortunately, the new Chicago

Stock Exchange has afforded an ideal location, and has pro-

vided handsome quarters that cannot be surpassed for safety,

convenience, and all that is necessary for a thoroughly up-

to-date telegraph office.

The electric currents necessary for the operation of the

large system of wires connecting Chicago with the outer

world are generated by motor-dynamos, which are located

upon an iron frame in the basement of the Chicago Stock

Exchange building, alongside of the superb engines, dyna-

mos and machinery employed by the building for its own

purposes. Each motor-dynamo is a double machine, the

motor part being driven, or rotated, by electric current

from a large building dynamo, causing the dynamo part

to yield a current of a certain polarity and electromotive

force for the telegraph wires, which require several different

voltages as well as polarities of current. For example, a

quadruplexed wire in operation involves the constant em-

ployment of one current of 120 volts positive, 120 volts

ne<^alive; 360 volts positive, and 360 volts negative. Short

wires need but few volts, and long circuits of 500 miles in

length require as many as 200 volts at each terminal sta-

tion. There are 23 of these motor-dynamos, ranging in

power from 35 to 400 volts, making a complete duplicate

plant. In case of failure of any one machine, another of

the same power is always in readiness to take its place.

Upon the large marble switchboard, near the dynamo

plant, are placed the switches and rheostats necessary for

the proper government of all these machines, and the wiring

is so arranged that each machine is entirely independent of

the others; thus, at will, any or all machines comprising

the plant may be put in service.

An iron terminal frame is conveniently located near the

foot of a large shaft connecting with the operating depart-

ment situated on the thirteenth floor of the building. To

this frame all out-of-town and all city branch wires are first

brought in lead-covered cables, which end in iron terminal

heads secured to the iron frame. Also between the iron

frame in the basement and the switchboards in the oper-

ating department, there are numerous 50-wire cables, the

lower ends of which connect to double binding screws on

slate boards, each board having 50 straps and accom-

modating one cable. The switchboards in the operating

department have each 50 straps to receive the upper

ends of the 50-conductor cables. It will now be easy to

understand how the wires coming from the outside are

connected at the iron terminal frame in the basement with

the switchboards in the operating department.

The operating room covers, at present, nearly 6,000

square feet of floor area, and has spafe room provided to

extend over double that space. In this room all the wires

are pro\ided with the necessary apparatus for sending and

receiving the delicate electric signal which are translated by

skilled operators into letters, figures, words and sentences.

The apparatus is located upon 30 cherry octette tables,

affording accommodations for 240 operators at one time.

These tables are specially designed, and are provided with

closets for storing the typewriters, eight in number, with

which each table is equipped. Indeed, a remarkable feature

THE NEW HOME OF THE POSTAL COMPANY AT CHICAGO.
—EXTERIOR VIEW OF OFFICES.

of tlus modem telegraph office is that pen and pencil have

been entirely superseded by the typewriting machine, which,

owing to the innovation established by the Postal Telegraph-

cable company, has now become a necessary adjunct to the

telegraph service.

A cursory inspection of the room will impress an observer

at all conversant with the past practices of telegraph com-

panies that in hardly one thing has the Postal company ad-

hered to long established methods. In almost every particu-

lar improvements are apparent, and in some cases the

changes are startling and obvious. The tables present to

the eye a clean sweep of an imposing arrangement of new

interchangeable, and spare sets are kept in readiness to re-

lieve a set that may have become inoperative from long use

or accident, so that no delay may be sustained to telegrams

on the circuit. At these switches, also, are stationed the

chief operators, whose attention is constantly engaged in

seemg to the condition of the circuits placed in their respec-

tive charge. These chiefs make tests with delicate appara-

tus to ascertain if the wires between Chicago and other

points are free from contact with other wires or objects.

So expert have they become that they can accurately locate

a fault under the street in a wire that may have been in-

iured by the pick of some careless workman digging for gas,

water or other pipes.

Near, and facing one set of switchboards, is a glass par-

titioned table used exclusively for automatic repeaters that

do not require the service of operators. For various rea-

sons, the distance at which telegraph circuits work direct is

limited to about 500 miles. As a rule, however, the

sources of electric current, and the instruments at each end

of a circuit are located at the principal large cities, so that

wires working between Chicago and St. Louis, for instance,

have dynamos at those places. Wires, however, between

Chicago and New York, although worked direct, are oper-

ated by the use of automatic repeaters, located at an office

midway upon a quadruplexed circuit that carries simulta-

neously two messages from Chicago to New York, while

two messages are coming from New York to Chicago upon
the same wire. This automatic repeater (located at either

Pittsburg, Meadville or Buffalo, according to the route

selected) receives on its western side the two Chicago mes-

sages, and, actuated by local apparatus, automatically trans-

fers the signals over to its eastern side, where they are

instantly forwarded to New York by means of a new supply

of electric current generated at the repeating station; and,

similarly, the two New York messages are signaled to Chi-

cago over the same repeater at the same time, without the

slightest interference.

The apparatus with which the new ofiice has been

equipped bears in almost every instance the evidence of be-

ing especially designed by the Postal company to operate its

quadruplex and duplex systems, which are distinct advances

upon the original Edison system, and in the case of stand-

ard instruments improvements have been made that ren-

THE NEW HOME OF THE POSTAL COMPANY

and beautiful machinery. The old-style glass partitions and

rails are nowhere to be seen. The instruments whose sound

interprets to the ear of the receiving operator the signals

constituting a message are so well screened by the "resona-

tors" that no interference is felt between the signals arriving

upon adjacent instruments.

By means of the switchboard, an imposing structure ol

wonderful and artistic construction, located around the

angle of the light-well in the southwest part of the room,

any change in the wires can be made almost instantly. It

is to the switches that all wires are brought, and here, also,

are the plugs and wedges that connect the wires to their

respective sets of instruments located upon the tables.

The various wires and sets of instruments are perfectly

AT CHICAGO.—INTERIOR VIEW OF RECEIVING DEPARIMENi.

der the action more reliable and satisfactory. Among these

improvements, beside the introduction of the new systems

and the resonators alluded to, are the new style aluminum

lever sounders, with fixed trunnions; the displacement of

milledhead thumbscrews on all instruments by the use of

a neat slot-head binding-post that does not allow the wires

to jar loose; the adoption of a safety-connecting three-point

switch that insures perfect contact; and so on through a

long list. The maxim has been adopted by the electrical

engineer and endorsed by the company, that '*the best is

the cheapest;" and particularly is this interesting to the

public as showing that no expense or pains has been or

will be spared to furnish the most reliable means of hand-

hng the telegrams committed to the care of the "Postal."
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In order to quicken the service in and around the main

operating room, and between the main and branch offices

in Chicago, a costly and new system of pneumatic tubes

has been installed. The foci of these tubes is in the cen-

ter of the operating room, where all messages are received

for assorting prior to distribution to the various circuits.

Several tubes extend from the distributing foci to distant

parts of the room, to the executive offices, the book-keeping

room, the receiving and delivery departments on the first

floor, and to the Board of Trade, so that the least amount

of time will be consumed in the transit of telegrams be-

tween circuits. Each tube may be operated alternately in

opposite directions, the passage of the carrier occupying a

very brief space of time.

In the center of the room, where the tubes converge, are

located the distributing clerks, at a table containing several

sets of pigeon-holes open at both ends. Each set of

pigeon holes isnumbered to correspond to the several dis-

tricts into which the office and branch offices have been

divided. For example, lo circuits and their respective

tables may be included by No. i district. When tele-

grams arrive at the distributing desk from any other dis-

trict for any circuit in No. i district, the clerk places the

telegrams in No. I pigeon-hole, and the check clerk im-

mediately pulls them out of the pigeon-hole at the opposite

Over 97 miles of. insulated copper wire was used to make

the connections between the underground cables in the

basement and the switches and apparatus on the thirteenth

floor, and the following additional figures will give a lay-

man some idea of, what it means to move and "connect up"

a large telegraph office: Two hundred and fifty miles of

wire compose the new cables pulled in the underground

conduits built to connect the terminal room in the base-

ment of the Board of Trade building with cables in the

main conduits running east and south. From the Board

of Trade terminal room to the terminal room in the

basement of the Chicago Stock Exchange, the conduits

afford space for many large 125-wire cables, with an ag-

gregate mileage of 551.6 miles. In addition, it was

necessary to pull in other cables, ranging from 10 to 60

conductor, in other conduits, equal to more than 150 miles

of wire. There are more than 1,100 miles of wires in the

Postal cables connecting its new office with the Union

Stock Yards, where its pole lines begin.

J. F. Butterfield, assistant electrical engineer, Chicago,

under the able supervision of F. W. Jones, electrical en-

gineer. New York, planned and carried out the details of

the many mechanical and electrical features which con-

tribute to the completeness of this most complete of mod-

ern telegraph offices.

THE NEW HOME OF THE POSTAL COMPANY AT CHICAGO.—SWITCHBOARD IN OPERATING ROOM.

open end and runs to the No. i district with them, or, if

No. I district is reached by pneumatic tube, they are placed

in a carrier and shot through No. i tube, which reaches

the center of No. r district; and similarly with messages

from and^to all other districts. As there are four sets of these
"

distributing pigeon-holes, with room on both sides for the

clerks, it is obvious that should the volume of business de-

mand it, there may be four distributing clerks at work at

the same time, each one assorting and distributing for all

the districts.

A large Blake duplex air pump located in the engine

room supplies compressed air to ample reservoirs, which

feed the various tubes through small supply pipes. The
air, which forces the carrier through the tube at the rate of

50 feet per second, is distributed to the tube ends from the

reservoirs through the iron pipes, and is controlled by

valves at the tube ends. These valves are so arranged

that the act of placing the carrier in the tube end and moving

a lever to hold the carrier in the tube turns on the air. This

lever is held in place by a spring latch which has an electrical

attachment; this attachment is connected to a trigger

key, which is inserted in the distant end of the tube in

such a manner that when the carrier, in passage, touches

this point it closes a circuit which controls the spring latch,

thereby releasing this latch, and the lever flies back, clos-

ing the air valve until such time as it is desired to send an-

other carrier, thereby saving all useless expenditure of

power, as with the automatic valves from reservoirs to

pump, the pump is not working when no air is being used.

Adjoining the operating department on the thir-

teenth floor are the executive offices of the western divi-

sion. On the southeast corner is the private office of L. D.

Parker, general superintendent; adjoining is the office of

E. J. Nally, assistant general superintendent; next is the

general office, large and well lighted, where the account-

ing and auditing for the western division is done; next, the

office of C. M. Baker, superintendent of construction; and

adjoining is that of J. F. Butterfield, assistant electrical

engineer.

All of the offices are handsomely fitted with oak furni-

ture, and conveniently arranged in every detail, the equip-

ment including numerous time and labor-saving mechani-

cal and electrical devices.

Across the hall are lunch and reading rooms for the em-

ployes. A separate room, nicely carpeted and furnished,

is assigned for the use of the gentler sex. Adjoining are

the bookkeeping, service and file departments. Next are

the rooms provided with steel wire lockers, or wardrobes,

for the accommodation of both sexes. These lockers are

of unique construction and design and, besides affording

ventilation and insuring cleanliness, give ample security to

all, as each employe carries his or her key.

On the ground floor on the corner and occupying almost

the entire Washington street side of the building, with a

wide frontage on La Salle street, is located the main busi-

ness office of the company, comprising the receiving and

delivery departments and the office of G. E. Paine, manager.

The handsome fixtures and furnishings of mahogany.

of artistic design and workmanship, are in fitting accord

with the equipment of the other departments, which have

previously been described, and include many improve-

ments and innovations, electrical and mechanical, tending

to further the one great aim of the management to leave

nothing undone to secure the best results.

The matter of providing for the public has received the

most careful consideration. Comfortable settees and con-

venient private writing desks—a novelty for a telegraph

office—are arranged about the lobby of the receiving de

partment, making everything complete, comfortable and

satisfactory.
_

The illustrations give an excellent idea of the equipment

—the operating room, pneumatic tube service, an exterior

and interior view of the offices, the switchboard in the

operating room and two views of the wiring are presented

in the order named. Acknowledgment is due the Tcleg-

raphcrs' Journal for the photographs of the special wiring

from which the cuts on page 2S7 were made. These photo-

graphs were made during the progress of the work.

BOOK TABLE.
The Electrical Transmission of Energy: A Manual
FOR THE Design of Electrical Circuits. By Arthur

Vaughan Abbott, C. E. New York: D. Van Nostrand

company. 1S95. Price, $4.50.

This fine volume is one of the most notable contributions

to the permanent electrical literature of the year, and is per-

haps the most elaborate and ambitious book yet given to the

profession by a Chicago electrical engineer. It is true that

science does not recognize national boundaries or sectional

distinctions, but it is nevertheless a gratification to welcome
such an important and useful work from the pen of a western

engineer.

The author has succeeded well in covering the one branch
of electrical engineering to which he confines himself—the

designing of external electrical circuits—and he sets forth the

results of his experience and research in this direction in an
admirable manner. The book is orderly arranged, and the

language is well chosen, clear and intelligible. Indeed, it

should become a favorite with students, owing to its style and
arrangement and the avoidance of the expressions of advanced
mathematics as far as possible; yet all electrical workers will

find it to be without doubt the most complete and compre-
hensive book in the language on the electrical circuit, if not

the only one.

Mr. Abbott sticks closely to his text, as indicated in the sub-

title, "A Manual for the Design of Electrical Circuits," and
the scope of the book can best be indicated by quoting from
the syllabus found in the preface: *'The opening chapters

are devoted to an outline of circuits and to an annunciation

of the principles and laws governing conductors and insula-

tors. This is followed by a discussion of the methods of con-

structing aerial lines and description of underground circuits

and conductors. Succeeding these, a chapter is devoted to

testing instruments, and one to the methods of measuring
and inspecting lines, and of determining and remedying any
faults that may be found to exist. In chapters vii. and
viii. the laws of continuous and alternating circuits are
exhibited. Subsequently, distribution proper is treated in

three chapters, under the heads of 'Series Distribution,'

'Parallel Distribuuon' and 'Miscellaneous Methods.' In

the concluding chapter a rough approximation is given for

obtaining the cost of circuits and cost of the production of
electrical energy." No attempt has been made to describe

central station machinery, as the limits of the volume would
permit only material relevant to what is, as Mr. Abbott
says, "so aptly and untranslatably termed by the French
canalisation.''''

The book is intrinsically interesting, aside from its value
as a manual of line construction. Many extracts might be
given to illustrate this quality of readableness, but tlie lim-

itation of space compels us to content ourselves with one in-

stance. Reference is made to the author's remarks on trolley

conduit railways, which ai'e especially pertinent just now in

view ot the outcry against the overhead trolley wires in Chi-
cago and other cities. On page 170 he says: "Many ex-

tensive and expensive experiments have been tried with
various forms of underground structures intended to carry

the trolley conductor beneath the surface of the street. Gen-
erally speaking, these attempts may be so far stated to have
been failures, for the difficulties encountered in securing re-

quisite insulation, providing for surface drainage, and allow-

ing successful contacts with the motors, have been too great

for inventors entering the field. In favorable locations it is

undoubtedly possible to construct a successful street railway
sub-structure, yet the additional expense of the conduit is so

great and the advantages to be derived from its use so few
that little or no headway is likely to be made in this direc-

tion as long as the remotest possibility exists of obtaining
an overhead franchise. Three or four electric roads in

Europe and perhaps as many more in this country are run-

ning upon underground systems; but as yet the electrical

railway conduit has hardly transcended the experimental
stage." Mr. Abbott gives brief descriptions of a few of the

leading conduit systems, but we are surprised at his state-

ment that two sections of Love conduit, "one in Chicago
and one in Washington," "are reported to be giving Jair

satisfaction." The Chicago experiment with the Love con-
duit was abandoned two or three years ago.

The mechanical execution of the volume is excellent. The
5S6 octavo pages are well printed and fully illustrated, al-

though some of the engravings, as those of the trolley line

insulators, might be reduced in size to advantage. The
book has 78 valuable tables and nine large plates folded in

a cover-pocket. On the whole, it is cordially commended
as a valuab'e aid to all persons interested in the theory,
construction or management of electrical circuits.
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Conflict of Steam and Electric Railroads

in Chicago.

The irrepressible conflict for suburban traffic between

the steam and street railroads has at last broken out in

Chicago. New York, Boston and Philadelphia have been

for some time in the throes of the struggle, but the re-

tarded development of the electric lines in Chicago has

prevented its being felt here until the present time. The
approaching opening of the Clark street electric line, fur-

nishing a through trolley connection from down-town to

Englewood has precipitated the fight, and the Rock Isl-

and road has accepted the challenge by putting on 20 new
Englewood trains, reducing the fare and shortening the

schedule time.

The Chicago & Eastern Illinois is on the way with rein-

forcements in the shape of an increased number of trains

and a new schedule.

The Pittsburg & Fort Wayne is contemplating an addi-

tion to its suburban equipment.
The Lake Shore and Illinois Central roads have reduced

their running time.

Ever)' steam railroad carrying suburban passengers out

of the city is awake arid ready to protect its interests to

the utmost.
Owing to the shorter distances of the residence centers

on the south side of the city the suburban railroads run-

ning south have been the first to feel the competition of

the street car lines. The Illinois Central will not acknowl-

edge it fears the street car companies, but the Chicago

City Railway company feels just as confident it will make
inroads into the Central's business.

From Randolph street to Sixty-third street is eight m'les

by the Illinois Central's tracks. The running time of the

local suburban trains on the new schedule is 25 minutes,

and price of single and commutation fares is 10 cents.

Eighty-six trains are run daily, having a seating capacity

of 33,024 passengers.

In competition with this the Chicago City Railway com-

for 13,600 people. The combined carrying capacity of

these two roads amounts to 74,500 passengers a day, against

S,Soo for the Rock Island railroad, according to the old

schedule.

The Rock Island has begun an avowed competition with

the street railroads. It added 21 new trains a day, practic-

ally doubling its carrying capacity. Twelve of these ?un

only to South Englewood, or as far as the electric lines.

Besides this, by abandoning Fifty-fifth, Thirty-first and
Thirty-ninth street stations the running time was cut five

minutes. The single fare to Englewood is now 10 cents,

and the commutation rate about 6 cents.

Almost exactly the same number of Englewood passen-

gers is carried by the Chicago & Eastern Illinois railroad

as by the Rock Island. The Eastern Illinois has the right

to handle all the suburban traffic over the Chicago & West-

ern Indiana tracks from Englewood to the city. It runs

23 trains daily, with a seating capacity of S,Soo people,

makes the trip from Englewood to the city in 25 minutes,

and charges a commutation rate of 5 cents. Opposed to

it is the Halsted street trolley line of the Chicago City

Railway company. This has a running time of 50 min-

utes to Adams street and runs 215 trains a day, with seats

for 17,600 people at 5 cents apiece.

The officials of the Chicago & Eastern Illinois railroad

are at work now on a new time table, which is going to

show a considerable increase* in the number of suburban
trains.

The Pittsburg & Fort Wayne and the Lake Shore rail-

roads have the matter of increasing the suburban service

under consideration.

The steam railroads running north and west from the

city, according to their officers, are not bothered by the

street car competition. Both the Chicago, Milwaukee &
St. Paul and Chicago & Northwestern railroad officials

said yesterday they had met no falling off in suburban
business since the starting of the electric roads to Evans-
ton, but rather a steady increase.

The Chicago, Burlington iS: Quincy railroad's executive

stead of wood blocks and granite borders, an absolutely
primitive system is adopted. Planks illy arranged suffice

for walks, and as to the carriage road, that is not consid-

ered—the railway is comj^lete.

*'The electric street railway is to-day a characteristic of
urban life in the large American cities. It is for the com-
mon people—for the busy world—an admirable adaptation

and convenience. And in those cities where the circulation

is particularly congested there is no discussion as to other
methods of transportation. The electric line, with its elas-

ticity, its regularity, its capacity, exactly meets the demand
of the whole people. And if the receipts of the New York
metropolitan elevated lines have dropped u per cent., the

fact is alone due to the competition oiTered by the electric

roads.

"Think what would be the resuU,if inplace of an elevated

steam road there were a subtenanean metropolitan line sim-

ilar to ihe one promised us, if we are wise.

"That the electric railway is exactly fitted to the de-

mands of an essentially modern need is indisputable.

"The overhead line, with its multiplicity of wires, is not

considered in good lorm in many municipalities. Disgusted

advocates of esthetic ideas in street architecture have stig-

matized these overhead tangles as chicken coops."

M. Marechal described variou:^ methods of underground-

ing the conductors, and the use of storage batteries.

"[ said a moment ago," continued the speaker, "that in

trolley systems the current returns by the rails. Only be-

cause of economy in first cost is this preferred to the addi-

tional wire which would act as a special return. With the

underground systems two wires can be run in the same con-

duit. The objection that the conduit becomes the recepta-

cles for the filth of the street is invalid. At Budapest the

conduit is kept in proper condiiion without difficulty.''

M. Marechal also cites the Love system, in which "the
conductors are perfectly protected, and readily reached for

repairs and inspection." and the Blackpool sytem, which he
looks upon as crude and primitive. \^'hile accumulators
from his standpoint have more faults than virtues for street

lines. He recommends ihe stimulation of invention by

;H-^iHn\
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pany runs the two branches of the Wabash and Cottage
Grove avenue cable line, with its cross-town electric feed-
ers. The combination of the two branches shows a dis-

tance of eight miles traversed in 50 minutes for a 5-cent
fare. The total number of trains run each day is 363,
with a carrying capacity of 54,300 people.

The approaching completion of the Clark street electric

line probably will shorten the running time to the city by
street railroad from such points on the cross-town lines as

Kenwood and Forty-third street, and doubtless some of

the nearer suburban residents along the Illinois Central in

the future will use the electric cars.

The steam railroads running to Englewood, however,
have suffered much more severely. Up to a short time
ago few trains, slow time and high rates of fare were the
rule, until the tremendous increase of passengers on the

street railroad lines running to Englewood and the conse-
quent falling off in their own suburban traffic made the
steam railroads wake up. The recent actions on the part

of the Rock Island, Eastern Illinois and Fort Wayne rail-

roads show they are now alive to the situation and that the
struggle has begun in earnest.

From Fifty-first to Seventy-ninth streets the Chicago,
Rock Island & Pacific railroad is in direct competition with
the Chicago City Railwav company's lines. Under the
old schedule it ran 23 trains a day with a seating capacity
of 8,832 passengers. From Seventy-ninth and Wallace
streets to the Van Buren street depot the 8^ miles were
covered in 30 minutes. From Sixty-second street to the
city took 25 minutes. The commutation rates in the two
cases are il and 10 cents.

Opposed to this the street railroad company has two
roads, the State street cable and the Wentworth avenue
trolley lines. The State street cable cars reach Madison
street from Sixty-third street in 46 minutes at a cost of 5
cents. On the road are 327 trains, with a total carrying
capacity of 60,900 passengers. The Wentworth avenue
line takes 63 n inutes to reach Adams street from Seventy-
ninth and Halsted streets. It runs 166 trains, with seats

I. From the Chicago Daily Tribune.

officers also stated that owing to the distances of their first

considerable stops from the city they were not bothered

with street car competition.

Complimentary France.
Henri Marechal, municipal engineer of roads and

bridges, at a recent meeting of the French Society of Col-
onial Engineers, at Paris, in his address as presiding officer

said: "In our depots dirty carriages with repulsive coach-

men by their appearance recall the highwaymen of the

olden time. In the omnibus stations a compact crowd rest-

lessly awaits the calling of their numbers as the vehicle ar-

rives, while upon our most beautiful thoroughfares are

seen slow, uncomfortable coaches, with animals attached

which plead by their appearance for pity, and deserve the

attention of the Society for the Prevention of Cruelty to

Animals."
After mentioning the fact that France is far in the rear of

the United States in electrical achievements, the speaker

added

:

"We are really unpardonable ! It was in a Parisian

workshop that Gramme constructed the first truly electrical

machine; it was a Frenchman, Fontaine, who first demon-
strated that dynamos were reversible—convertible into

motors—yet to America have we allowed the honor of ap-

plying these two admirable discoveries on an extensive

scale.

"It is easy to say in excuse that America constitutes a

territory ready prepared for the application of electrical

traction. Skilled mechanics are expensive and coal is cheap.

The streets there are long, wide, and straight. Adminis-
trative formalities do not prevent anyone from becoming a

Vanderbilt or a Gordon Bennett, and do not demand of

him that he shall indulge in the luxury of a carriage when
the street car is available.

"Is it wished to open a new road? The first move, as

soon as the route is settled, is to install an electric street

line. Simple posts of wood support the conductors. And
then, what a French engineer would consider a dishonor

were it his work, are the methods of paving the road. In-

calling on those interested from all countries to come for-

ward in competitive exhibition of systems to supersede
aerial contrivances, "and if this exposition shall bring to
light some types absolutely satisfactory an enormous serv-
ice will have been rendered to electrical industries."

While the general description of slipshod construction al-

luded to byM. iNIarechal doesn't exactly fit in Chicago, it

certainly does in many another American city, and if per-
mitted would in all probability obtain here.

Attorney-general Harmon's Recom-
mendation in theTelephone Case.

In the first report of Judson Harmon, as attorney-generaE

of the United States, containing a review of the operations

of the Department of Justice for the last fiscal year, which

was laid before Congress December 6th, attention is called

to the telephone case. The attorney-general asks Congress

to direct him what to do in the Bell telephone litigation.

The expense of this case, he says, is very heavy. It will

take six months to prepare rebuttal testimony. He favors

continuing the case to a final decision, provided the ex-

penses can be met, and says: "If the people have been

deprived of their natural rights by the improper issue of

a patent, as the government avers, it would not be a proper

course on its part to discontinue litigation which has prob-

ably been purposely protracted until the patents have ex-

pired, but such litigation should be persisted in to estab-

lish finally, for the sake of future action on its part, its

right to sue to annul patents."

The Albany. N. Y., Electric Illuminating company is

making several hundred thousand dollars' worth of im-

provements to its plant on Trinity place. The building

will be enlarged and new machinery added.
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Apropos of the articles describing the Bennett amalga-

mator, in which electric motors are used to facilitate the

processes of gold mining by the placer method, which are ap-

pearing in the columns of some of our technical contempo-

raries, it may be remarked that the Western Elf-CTRI-

CIAN illustrated and described the first electrical amalgama-

tor made by Mr. Bennett four years ago. The article was

published January 2, 1S92, and ihe general plan of the ma-

chine is the same now as it was then.

Further evidence of the activity of the legal branch of

the electrical business is furni^shed by a late number of the

Pacent Office Gazette, which, in the department devoted to

the "decisions of the commissioner of patents and the

United States courts in patent cases," prints the opinions

accompanying three decisions involving electrical interests,

these being the only cases noted in that number. Surely

no one can deny that the great electrical concerns of the

country are contributing their share to the support of

the legal fraternity, but, as we have frequently pointed out,

these controversies are not always conducive to the best

interests of the business.

What has become of the laws rtquiring street railway

companies to provide vestibule cars during the winter

months ? Two years ago this subject received considerable

attention, and in several states laws were passed requiring

the companies operating street cars to provide suitable

shelter against the inclemency of the weather for motor-

men, gripmen and drivers. Last year these laws were

tested in Ohio and in Minnesota and their constitutionality

settled beyond question; in several other states it was an-

nounced that the provisions would be respected. There the

subject has rested. A'ery httle if anything has been done

toward providing suitable accommodations for the men, and

already they have been compelled to undergo great hardship

and'suffering on account of the severity of the weather.

Every human sentiment demands the enactment and en-

forcement of a law embodying this idea in every northern

stale.

In view of the many annoyances and disappointments

that the telephone is charged with inflicting upon mankind,

it is really refreshing to learn that there is occasionally to

be found someone who will- acknowledge his indebtedness

for some special benefit to this much abused instrument.

A conspicuous example of this sort is furnished in the pretty

little romance which the New York papers have just

related of the engagement of an Indianapolis gentleman and

an English girl, who have just been married. The young

man m this ca?e found that he was much more courageous

when alone in Indianapolis than when in the company of

the young lady in New York, so he called her up by tele-

phone, explained the situation within the regulation "five

minutes talk," and in due lime was rewarded by receiving

a message of acceptance from the young lady through the

same channel. Now they are happily married, and they

both appear to be convinced that but for the telephone their

happiness would not be complete. No wonder they regard

the telephone as the greatest invention of this or any other

age.

While there seems to be considerable doubt as to the

ultimate object of several of the telephone enterprises which

have been launched during the last few years, the fact should

not be lost sight of that there are to-day several companies

in active competition with the Eell. Readers of this journal

have been kept well informed of the doings of these con-

cerns, particularly of their operations in the West, and there

is no doubt of their ability to hold their own against the

old institution. It must be admitted that the West offers the

best field for their operations, and possibly for that reason

the attention of telephone men is so generally directed this

way. The companies that give especial attention to western

business are flourishing to-day; they are growing stronger

and more determined in their opposition to the old concern,

and the public is showing more confidence in them. It is

estimated that more work has been done in extending old

telephone lines and establishing new .ones in this section

during the last two years than in any other part of the

country in the same period and in any five years previously

in this territory. This record speaks for itself.

Merchants on North Clark street, Chicago, are making

strenuous efforts to attract the shoppers of the northern

part of the city who have been in the habit of going to

the South Side, where the big department stores offer spe-

cial advantages. These men complain bitterly that the

street is poorly lighted and that one reason why the better

class of shoppers go to the South Side stores is because

dissolute characters infest North Clark street at night and

ply their nefarious occupations under the comparative

darkness that reigns in that thoroughfare. This has given

the street a bad name, and the reputable merchants are ex-

erting themselves to overcome these obstacles to their suc-

cess. They have given up the idea of getting any assist-

ance from the city, and their experience has shown them

that such lights as are provided by the city do not operate

more than half the time. So they have undertaken the

lighting of the street themselves, and numerous arc lamps

have been placed in front of their business houses, giving

the street a very brilliant appearance. No doubt the en-

terprise shown by the Clark street merchants will be re-

warded. Their action is a strong rebuke to the city light-

ing scheme and shows conclusively that the people are not

at all satisfied with John P. Barrett's administration.

An event of considerable importance in local electrical

circles, and of more than passing interest to the fraternity

generally, is the opening of the new headquarters of the

Postal Telegraph-cable company at Chicago this week, which

forms the subject of the leading feature of this issue. Mr.

Nally's article is a comprehensive review of the history

of the Postal Telegraph and Commercial Cable projects,

which is no less interesting and valuable than the technical

description- of the modern home which the Postal company

has just equipped in this city. The policy of the Postal

company commends it to the business men of the country,

and it is only just to say that this corporation is entitled to

much credit for having steadily improved the service, in-

troducing reforms and ionovations that have revolution-

ized telegraph practice. As a result the advancement

noted has made telegraphy an almost entirely different

occupation from that which the pioneers in this branch

knew it to be. It is not necessary either to go back to the

first days of the art to realize the advancement that has

been made. Only a few years ago the present equipment

of the Postal company, which Mr. Nally describes in his

article, would be simply out of the question. For this

reason alone this week's comprehensive review of what has

been done is of more than ordinary interest to those en-

gaged in electrical affairs in Chicago. It is a great achieve-

ment, both in an electrical and commercial sense.

It might be well for those who constantly rail against the

trolley, especially in the larger cities, to stop for a moment
and consider the many advantages that the public have

gained through the introduction of this much abused system.

These advantages have not been confined to the establish-

ment of new trolley lines or the substitution of the elec-

tric motor for the horse or mule, but the influence of this

work has extended to the steam roads and cable lines.

These latter companies have been forced to improve their

service or discontinue it entirely, as the trolley roads have

placed better facilities at the command of the people and

educated them up to a higher standard. In Chicago, for

example, the steam roads doing considerable suburban busi-

ness have found it necessary to revise their schedules, improve

their service, reduce their fares and give better accommoda-

tions generally—and ail these improvements may be traced

directly to the rece.it introduction of the trolley upon the

surface lines in this city. The people of Chicago have en-

joyed many advantages through the introduction of the over-

head trolley system and we believe they appreciate their obli-

gations even though some writers for the daily papers en-

deavor to create the impression that the public wishes to

abolish the overhead trolley system. There is a good deal

of silly talk about taking down overhead trolley wires, re-

moving the poles from the streets and discontinuing the

operation of the present overhead trolley systems. The
best answer that can be made to such idle threats is to give

those who indulge in them every opportunity to execute them.

Then they would learn what the people really think of the

trolley and they would doubtless be very much surprised to

find that the general public has no sympathy whatever for

their movement against the street railway companies. What
the people do want is more trolley lines and more electric

cars. They are the best that can be secured to-day and the

public realizes that fact.

It will be noticed that Mr. Yerkes, in his interview,

printed on another page in this issue, calls special atten-

tion to the incompetency of the men who are generally

entrusted with municipal enterprises. He deplores the

presence of the politician where the expert should be

found—a man with a political pull occupying a position

that should be held by one selected on account of his

aptitude for the place and his special training for its

duties. Mr. Yerkes has had experience with the men
who are now occupying responsible positions in the city

government of Chicago, and his views are especially inter-

esting at this time, as it is evident that he had in mind

at the time of the interview none other than John P.

Barrett. Under municipal ownership the man in charge ot

the street railways, Mr. Yerkes said, "would in all prob-

ability be a man who knew but little if anything about

the business." His experience wilh Barrett had proved

very conclusively to him that a political pull was of far

more importance in securing and retaining such positions

than expert knowledge and practical experience in the

art. When Mr. Yerkes had expressed his disapproval of

municipal ownership on general principles the reporter

cited the water works and ciiy lighting plant of Chicago

as examples of successful city management. Mr. Yerkes'

reply should be carefully considered by the business men
of this community. Here is an excerpt:

We all know ihere are no large industries in this city

so poorly or extravagantly managed as those under the
control of the city government. *! * ^f *

In our electric light department the most absurd condi-
tion is shown. This is one place where we can make a com-
parison between the municipal and private operation of an
article used by the public. The plant of the city electrical

department cost much more than it could have been built

for by private corporations. • In fact, the prices paid were
most extravagant.

The operation of the electric plant is to-day a disgrace
to this community.

Everyone with any knowledge of the condition of affairs

in the city electrical department must recognize Mr. Yerkes'

remarks as a plain and thoroughly accurate statement of

facts. Mr. Yerkes has had experience; Mr. Yerkes knows.

The "professor" is evidently becoming alarmed at the

outlook, and he is attempting to divert attention from the

main issue. In an interview published in an evening paper

he quotes some figures upon the cost of street lighting, but

inasmuch as the data presented is all wrong to start with,

the conclusions drawn are of absolutely no value.
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Extravagance in Chicago's City Liglnting

Department.
Charles T. Yerkes was interviewed by a Tribune reporter

upon his reium to Chicago a few days ago, the subject

being the municipal control ofenterprises like street railway

a.od lighting. Mr. Yerkes did not favor the idea of the city

attempting the management of such projects. He said that

in the street railway business the closest attention was re-

quired and that the details of management made it almost

impossible for persons who had not been carefully trained in

this business to conduct such enterprises successfully,

"But the city of Chicago manages its own water-works

and electric light system," was suggested by the reporter, to

which Mr. Yerkes thus made reply:

Yes, and we all know there are no.Iarge industries in this

city so poorly or extravagantly managed as those under the

control of the city government. The cost of supplying the

people with water is much greater than it would be if done

by a private corporation, and while we have no data "m this

city with which to compare the work of the \Vater Depart-
ment yet when placed beside the cost to corporations supply-

ing towns with water,we see how much more economical ihe

corporation management is. There is no doubt there is

enough money wasted to make a good dividend for a private

corporation.

In our electric light department the most absnrd condi-

tion is shown. This is one place where we can make a
comparison between the municipal and private operation of

an article used by the public. The plant of the city elec-

trical department cost much more than it could have been
built for by private corporations. In fact, the prices paid

were most extravagant-

The operation of the electric plant is to-day a disgrace

to this community. There is not another large city in the

country, and I doubt if there is one in the world, where it

costs so much for public lighting as in Chicago, and I know
of no city where the prices are as low as those of our private

corporations. Counting the interest on the plant and the

cost of operating, the total cost to the city is the stupendous

sura of $165 a lamp a year. There is-but one thing in ex-

cuse of this extravagance, and that is the wires in the heart

of the city are underground.
But allowing for this. When w6 compare this cost with

the prices charged by private corporations in other cities the

result is starlliog. In St. Louis the city pays the local com-
pany $74.75 a lamp a year. In Cincinnati the price is $70,
and m Indianapolis $85. I have no doubt the local com-
pany in this city would be glad to make a contract to sup-

ply our light at a reduction of fully 50 per cent., providing
at could make a contract for such a length of time as would
warrant it in puttmg in an underground system in the heart

of the city.

If it is not economical or practicable to operate these in-

dustries by the municipality, there can be only one reason

why it should be done, and that is to support an army of pol-

iticians and their supporters, who, we all know, care little

for work and who are of no service to the industry they may
pretend to be engaged in. Suppose the street railway systems
of Chicago were turned over to the city, who would operate
them? Perhaps the commissioner of public works or his

superintendent of street railways, a person who must have
a political pull to be appointed to the position. He would,
in all probability, be a man who knew but little if anything
about the business.

Then who would be his employes? The conductors, grip-

men and motormen would be the people who were valuable
in the different wards in times of election. These thou-
sands of conductors, who are really the cashiers for the rail-

ways, would be men who owed their position to the head of
the department or the alderman of their ward. The situa-

tion, while serious to contemplate, would be laughable.
Then what a power it would give the political party in

control! The North and West Side street car systems, to-

gether with the elevated and branch lines, employ 6,000
men. The other lines perhaps 4,000 more, making a total

of 10,000 in the city. At election time every man would
know a change of administration meant his probable dis-

charge. Then, again, if it were necessary for the adminis-
tration to have more votes, at least 50 per cent, more peo-
ple could be placed in positions as extra men, and for other
purposes.

The best object lesson of this sort of thing I know of was
given in Philadelphia when the municipality purchased and
ran the gas works of that city. For 25 years the trustees of
the city gas works practically ran the city. The law pro-
vided the council should elect the trustees who managed
the gas works. But the trustees nominated and elected the
council. It was a difficult matter for anyone to be a mem-
ber of the council unless he had the approval of the gas
trustees.

The establishment of corporations composed of the people
to manage the business interests of this country was one of
the first practical steps in establishing a free government

—

a government of the people, when they could band together
to organize manufacturing concerns, transportation compa-
nies and any industries which require large amounts of cap-
ital. As the country has grown, the demand and necessity
ipr the enlargement of the powers of corporations has
grown also. They are owned by the people, as' they should
be, and every man or woman who has the ability can be an
owner in them.

On Thursday evening, December igth, Prof. A. E. Dol-
bear will lecture before the Electrical Section of the Frank-
lin Institute. Philadelphia, on "Mechanical Conceptions of
Electrical Phenomena."

,
The new plant of the Vicksburg, Miss., Electric Light

company is in operation. It has one 250 horse power and
one 125 horse power engine, and a local paper praises the
former by saying that it "moves so smoothly that a passer
half a block away can scarcely distinguish the whir of its

perfect mechanism."

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Electrician.]

The Lake Superior Telephone company is giving tests of

its instruments at Duluth, Minn., with favorable results.

The ticking of a watch was heard; a voice 17 feet from the

instrument was audible; and when the mouthpiece of the

telephone was entirely covered with the hand a speaker

nine feet away was- heard plainly at the other end. Mayor
Lewis refused a request of the company to connect with the

city apparatus for testing purposes, and stated ihat he did

not believe in granting franchises gratis.

The Marquette County Telephone company is putting in

new automatic switchboards at Negaunee, Mich. The

Standard Telephone company of Madison, Wis., is furnish-

ing the boards.

About 100 telephones were burned out at Ottumwa, la.,

by a crossed wire, doing about $300 damage.

The Wausau and Merrill, Wis., home telephone com-

panies have agreed to build a toll line to connect the several

towns in the Wisconsin valley at an early date, to make

them mdependent of the toll hne of the Wisconsin Tele-

phone company. The construction of the line between

Wausau and Merrill is to be begun at once.

A company has been formed at Mound City, S. D., to

build a line to Eureka, S. D.

Maurice Auerbach of St. Paul, who is interested in the

Standard Telephone company at that place, says that pre-

liminary work will probably be started there in 30 days.

Enterprising citizens of Jerico, la., are endeavoring to

secure telephone connection with some of the systems which

cover the northeastern part of that state.

The city of Sheboygan, Wis., has secured a temporary

injunction restraining the Wisconsin Telephone company
from erecting any more poles to extend its lines within the

city. The company is not enjoined from repairing its

present line, nor from replacing old poles with new, but it

cannot do anything further. The case was started by the

council refusing the company a franchise, whereupon the

company began to extend its lines. The injunction is con-

tinued until further orders from the court. An appeal will

be taken by the company.

George W. Cornwell of Sturgis, S. D,, representing the

Harrison Telephone company, is building a telephone line

toward Deadwood, S. D., and proposes to connect with

Fort Meade, Sturgis, Deadwood, Whitewood, Central and

Lead, S. D. He will make a rate of $2.50 for the entire

system per month, if he can secure 500 subscribers.

Work of Electric Railway Companies
in Massachusetts.

The annual meeting of the stockholders of the West
End Street Railway company of Boston was held on Novem-
ber 26th in Wesleyan Hall. There were about 75 share-

holders present. The surprise of the meeting was the an-

nouncement that Henry M. Whitney, who has so long

been indentified with the history of the company, had signi-

fied a desire to withdraw from the directory. With the re-

tirement of Mr. Whitney and the death of Eben D. Jor-

dan there are two vacancies created in the board, leaving

but 13 names on the directory. No new names were added

to fill these vacancies, and the shareholders voted upon the

names of the members of last year's board. The address

of President Samuel Little was as follows:

The eighth annual report of this company, a copy of
which has been mailed each stockholder, containing, as it

does, full particulars as to the financial condition of the
company by the auditor, and the report of the board of di-

rectors somewhat in detail, giving the operations in depart-
ments not set forth in the report of the auditor, makes it

quite unnecessary for me to detain the meeting in the way
of any further report. As will be seen by the report of the
auditor, the business of the company shows a considerable
increase over the preceding year; also that large additions
have been required to be made to the properly of the com-
pany, while it will also be seen by the report that the net
addition, as charged on the books of the company, has been
quite small. The change from horse to electric cars brought
with it a great change in the value of much of the equip-
ment thrown out of use, which stood upon the books of the
company as an asset beyond its present value. Several un-
used pieces of tracks, which also stood as an asset, have
been removed. The conservative policy of the board led

them to treat these items, together with accounts of doubt-
ful value, as a proper charge to expenses or the surplus
account, rather than to carry them on the books of the
company at figures beyond their value. An item of some
$82,000 for Irack improvement, brought forward as per
last year's report, has been charged to the accounts of this

year, and the track improvement of the present year,
which has been large, has been treated as an expense and
charged to the business of the year. While the company
has been and will be called on to incur large expense in co-
operation with the city in the partial construction of the
reservation for tracks in several of ihe avenues in process of
completion, the directors have felt warranted in authoriz-

ing such expenditures, believing it was in the interest of the
public and the company.

Since the closing of the report of the directors, our late

esteemed associate, Eben D. Jordan, has been taken from
us. Mr. Jordan, who had been a member of the board of

directors since 18S8, died November 15th. His failing

health had for- some time prevented him from taking an ac-
tive part in the management of the road. Those who have
been associated with him in this board in the years when he
felt able to bring to his large and varied interests that energy
which so marked his successful and active business life will
remember with pleasure his deep interest in the welfare of
the company and the value of his counsel and advice. Under
date of November 6, 1S95, a letter was received from Plenry
M. Whitney requesting that his name should not be placed
upon the list of directors for the ensuing year.

After the address of the president two resolutions, touch-

ing upon the matter of issuing bonds for the purpose ot re-

funding indebtedness, were adopted. The directory elected

was as follo%vs: Alfred Bowditch, G. T.' W. Braman, F. L.

Higginson, William Hooper, Albert C. Houghton, Walter

Hunnewell, Henry D. Hyde, Samuel Little, Theophilus

Parsons, Samuel Spencer, Walter S. Swan, B, Rodman
Weld and Alfred Winsor. Just 112,394 votes were cast.

The following summary of the eighth annual report (Sep-

tember 30th) will be interesting:

Gross earnings (Increase $922,291.68) $7,746,170.77
Operating expenses. .(Increase 826,080.09} 5,633,163.19

Net earnings. .... ...(Increase $96,211.59) $2,113,007.58
Taxes

, 325,288.49
Interest and rentals ofleased

roads 421,674.82

Total fixed charges. 746,963-31

Balance available for dividends $1,366,044 27
Against which the dividend charges were as

follows:

8 percent, dividend on pre-
ferred stock $5 12,000.00

3 percent, dividend on com-
mon stock, paid April i. 272,550.00

3/2 per cent, dividend on
commoii stock, to be paid
Oct. 1 317)975 00 1,102,525.00

Balance of income for the year $263,519.27
Against which are charged value of tracks

taken up and bad debts, etc., written off,

as shown in the auditor's statement of

surplus account 222,822.94

Balance ofnet income carried to the surplus
account $40,696.33

GEiNERAL BALANCE SHEET.

Construction^ Bqiiipmeiit a7id Real Estate.

Construction $5t952,893.33
Real estate 4,659,572.50
Power stations (buildings and

equipment) 3,276,315.31
Electric car houses and shops

(buildings and equipment) i,66o,S94..So
Electric line equipment 1,620,908.28
Cars (2,268) 5,253,796.90
Horses (S57) 64,275.00
General equipment 436,601.28

Total cost of road, equipment and real estate. . $22,925,257.40

Siuidry Items.

Maiden & Melrose Railroad Co. $214,519.83
Somerville Horse Railroad Co. 300,383.98
Furniture and fixtures. ....... 10,378.24
Stocks and bonds 39,450.00

Total sundry items 564,732.05

Cash Assets.

Cash on hand and in bank .... $874, 1 76. 1

7

Cash with Trust Co. for divi-

dend to be paid Oct. i. . . . 317,975.00
Material and supplies 361,278.55
Accounts receivable 523,613.77
Insurance 1,425.67

Total cash assets and accounts 2,078,469. r6

Total assets $25,568,458.61

Capital Stock.

Common stock $9,085,00000
Preferred stock 6,400,000.00

Total capital stock ; $15,485,000.00
Total funded debt 8,795,000.00
Current liabilities 657,648.34
Total sundry items „ 560,758.34
Surplus 70,051.93

Total liabilities $25,568,458.61

EARNIXG.S AND E.XPENSES.

Gross Earniiigs.
Increase over
previous year.

From passengers $7,624,276.62 $880,965.50
Rent of tracks 26,577.52 ''1,820,70
Sales of manure 2,661.30 ^2,346.35
Rent of real estate 27,098.25 6,016.03
Advertising 54,669.06 20,510.85
Interest on deposits, 4,415.25 4,415.25
U. S. mail cars 5,828.95 5,828. 95
Miscellaneous income 643.82 ^^277.85

Total $7,746,170.77 $922,291.68
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operating Expenses.
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,171.90
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For general expenses $ 594.°' 7-42

Maintenance of track 692,050.81

Maintenance of buildings 50.9SS.53

Maintenance of cars and vehicles 623,449.96

Maintenance of horse equipment 1 19,719.68

Maintenance of electric equip-

ment 470.005-36

Road and snow expense 144,791.73

Transportation expenses .. 2,698,139.70

Injuries and damages 240,000.00

Total $5.633.163- 19 $826,080.09

Net earnings $2,113,007.58 $96,21 1.59

Decrease.

The passenger receipts for the year were as follows:

From electric cars $7.334.5>6- 12 " 96-20 per cent.

From horse cars 289,760.50= 3.S0 " "

24S.145

6.577

1-479

Total $7,624,276.62 = 100.00 per cent.

ELECTRIC LINE EQUIPMENT.

Miles of track completely equipped with electric

overhead system

Miles of track partially equ-pped (underground wir-

ing only)

Miles of track partially equipped (poles only) . . . .

Miles of track partially equipped (underground wir-

ing and poles only) ^'^-'^

Miles of overhead electric feeder lines 261.456

Miles of underground electric feeder lines .23-3'

Miles of underground electric return lines '3.93

The West End road is not the only street railway that has

made money this year in Massachusetts. The annual reports

ot the street railways of the state, filed with the railroad

commissioners, show increased earnings in every case. Sev-

eral of the principal ones and the comparative figures fol-

low:
LOWELL, L.\WRENCE S: HAVERHILL.

1895.

Gross income $403.530
Operating expenses 262,935

Net ••• '40.595

Charges 84,081

.Surplus 56,513

^Deficit.

WORCESTER CONSOLIDATED.

Gross income $420,498

Operating expenses 309,787

Net "0,787
Charges 5'.77S

Balance 58.933
Dividends 56,000

Surplus 2,933

Capital stock 706,000

Funded debt 650,000

LOWELL & SUBURBAN.

Gross income $329,806

Operating expenses '99.346

Net 130,460

Charges - 66,534

Balance 63,925

Dividend 33.000

Surplus 30,925

Stock 600,000

Funded debt 1,000,000

1894- Increase.

$269, 740 $'33,790
205,816 57.119
63,924 76,671

72,423 11,658
-'8,49s 65,011

ATED.

$354,999
284,214

$65,499
25,573

70,785 40,002
45.47S 6,300

25.307 33,626

24.500 31,500
S06 2.127

$277,029 $52,777
182,334 '7,012

94,695 35,765

63,699 2,835

30.996 32,929
24,000 g,ooo

6,996 23,929

SPRINGFIELD.

Gross income $ 442,006

Operating expenses 277,155

Net 164,850

Charges 30,637
Balance '34,213

Dividend (8 per cent.). .
So,Qoo

Surplus 54-213

Capital stock 1 ,000,000

Funded debt 300,000

$373,902
252,269
121,633
lS,2IO

'03,423
80,000

Gross $ 266,892

Expenses 154,949

Net I", 942
Charges 51,374
Balance 60,567

Dividend (6 per cent). . , 26,130
Surplus 34,437 ^'^^

Capital stock 596,000
Funded debt 750,000

$214,370
133.326
81,044

77.3'3
3.731
15,000

11,270

LYNN & BOSTON.

$'.376,977 $1,238,409

746,303
492,106
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Weber Gas Engine.

The gas and gasoline engine shown in the cut is made

by the Weber Gas & Gasoline Engine company of Kansas

City, Mo. It is a simple and compact machine, with two

balance wheels'. Poppet valves of the direct-acting type

are used and are placed in such a manner as to render

them easy of access. The valve gear and governor (in-

cluding all -ivorking parts of the engine, excepting crank

shaft, piston, etc.) are encased in an iron housing, dust

and grit-proof and run constantly, in oil, thereby insuring

complete lubrication at all times and reducing the wear to

a minimum. The flywheels are exceptionally heavy, giv-

ing regularity of speed by their momentum. The governor

Gross
Expenses 784,392
Net ,. 592.585
Charges 499,251
Balance 93,334
Dividend (8 per cent.). . So,ooo

Surplus '3-334
Capital stock 1,000,000

Funded debt 5,379,000

404,325
87,780
So,000
7,780

68,104
24,886

43,217
'2,427

30,790

30,790

52.522
21,623

30,898
'25,939

56,836
11,130

45,707

$138,568
38,089

100.479

94,926

5>554

5-544

The new electric light and power company organized in

Boulder, Colo., will take water out of Boulder creek and
from there by pipe line to Cochran's mill in Eagle Rock
district, where a power plant will be placed to furnish

power and light for the working of mines in that vicinity.

Betw^een the falls and Boulder four of these power plants

are to be established, and all of them are to be run by
water conducted in pipes. At the mouth of Boulder can-

yon a large plant is to be established, which will furnish

lights for thec'ity and power for manufacturing purposes.

WEBER GAS ENGINE.

is sensitive to a slight variation of speed and admits the

charges of gasoline and air accordingly. Generally^ the

incandescent tube igniter with Bunsen burner is used, but

engines are fitted with electric igniters when desired. The

pistons are of extraordinar}' length, which give large wear-

ing surface and adds to the life of the engine. The rings

used are patented. Instead of ordinary snap rings they

are made up in sections with a German silver spring behind

each section, forcing the rings out of the walls of the cyl-

inder, at all times taking up the wear, however slight. By

this means the rings can be used indefinitely, or until they

are worn out entirely. "With the ordinary snap rings, as

soon as they are worn so far as the ring springs outward

they are useless and must be replaced by a new set. The

wearing parts are made of the best materials suited to their

use and by means of skilled mechanics, high-class machine

tools, special machiner)', standard templates, dies and jigs,

these parts are made interchangeable and are kept continu-

ously on hand at the works, so that if by accident or wear

a renewal of any part becomes necessary, it can be sup-

plied promptly.

In the Weber engine the gasoline is used in its natural

state with no intermediate gas-making machinery or appli-

ances. The gasoline is kept in a galvanized iron tank,

which is usually placed outside the building and connection

made from the tank direct to the engine by one-fourth inch

or three-eighths inch iron pipe. Thus the gasoline is

closely imprisoned between solid iron walls from the time

it is put into the tank until its product is exhausted into

space through the escape pipe from the cylinder where the

gasoline has been consumed. Should the engine acci-

dentally become stopped, no matter from what cause, and

the valves left open, not a particle of gasoline would es-

cape, owing to the peculiar and ingenious construction of

the gasoline inlet.

Medbery Specialties.

Among the seasonable specialties offered by the Fiberite

company of Mechanicville, X. Y., is a sleet-cutting trolley

MEDBERY SPECIALTIES.

wheel. The electric railway companies generally find it to

their advantage to have on hand a few of these useful de-

vices, and those manufactured by the above company are

giving entire satisfaction. Its points of excellence are

readily apparent from the illustration shown.

The "pony" switch manufactured by the same company,

shown in the cut, is having a well deser\'ed sale by reason

of the excellence of both material and workmanship. It has

been the general impression that almost anything would an-

swer the purpose for a 15 ampere switch. The Medbery
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pony switch is made in the same manner and with the same

regard to accuracy as those for loo- amperes and upward.

This has resulted in a demand which would tax the company

to meet did it not have unusual facilities for manufacturing.

The fact that these switches bear the name of "Medbery""

is a guarantee of superiority appreciated by the trade gen-

erally.

Electricity in Paris and in Berlin.

At the meeting of the International Society of Electri-

trician of Paris, held on November 6th, the following table
of electrical energy in service in Paris at that date was read:

Total \ . w. at

dynamos. -

Q." Ss
%

Electric
Companies . ^> Motors.

> u 3
° u

2S

No. Pow'r-
Edison Cont'ntal Co. . 2,400 6S0 88,000 3,080 36.8.
Light and Power Co.. 2,025 500 70,000 2-450 ^T 90.0
Chchv District Co 2,470 95,000 3.500 67 176.

&

Pansienne Co 2,200 2,400 8o,coc 15 25-7
Champs Elysees Dis-

M unicipal Station 570 41,567 1.455 7 2.0
LeftBankDisL Co.... 100 4,000

Total... :... 10.965 7,980 454.567 16.0S5 154 331 ->

Berlin, as against the above, is far and away in advance,,

as witness ihe following which bears date of June 30, 1S95:

Kind of Service.

No. of
Motors.

Horse
power.

146

139

13s

55

17

14

6
6
6

5
4

3
7»

546
S34

Metal working establishments
In the stock yards^and slaughtering.

.96

92
100
70
4'

IS

7

Gahanoplastic work

_

=5
14

.229

Washing and drying machinery

Total 663 =,365

Inspection of Electrical Wires in St. Paul,

W. H. Merrill, Jr., inspector for the Under^'riters' Elec-

trical Bureau of Chicago, recently visited St. Paul, Minn.,

to examine into the general conditions regarding the instal-

lation of electric wires in that city. He reports that the

overhead wiring is very bad, and asserts that crosses and

burn-outs th's winter of all kinds of wires should be an.

almost daily occurrence. The city has never had control

of the installation of electrical apparatus, although an ordi-

nance was introduced some time ago, which was never

acted upon. It was found to be defective in many par-

ticulars, and a new ordinance was drawn up to meet all the

requirements of the situation, which is understood to have

the support of a majority of the fire commissioners. As a
new department cannot be created by the city without leg-

islative sanction, it has been decided to establish the branch

under the super\'ision of the chief of the fire department^

who is heartily in sympathy with the movement, and by a.

system of fees make the office self-supporting. Compa-

nies are in favor of the movement and are instructing-

their agents to lend their aid and support in its behalf..

J. B. Wood, well known to St. Paul insurance men. has-

been prominently spoken of for the position.

Death of Tliomas McCoubray.
The electrical fraternity will be distressed to learn of the

death of Thomas McCoubray, which occurred on December

5 th. Mr. McCoubray was widely known in electrical)

circles and highly esteemed. He was of Scotch-Irish de-

scent and was born in the District of Columbia, May 20^

1S47. He was raisedin Baltimore and was a graduate of the

Baltimore City College. He became a prominent Mason^

reaching the 33d degree, and holding office in each of the

bodies through which he passed. He was five times elected

master of St. John's Lodge and was eminent commander

of the Baltimore Commandery of Knights Templar, secre-

tary of the Board of Relief and prominent in other branches-

of the order. He opened the New York office of the Baxter

Motor company and was actively associated with Frank

Morrison in that company. At one time he was secretary

of the National Electric Light association, and he was also,

for a time, connected with the Okonite company. Of late

he had devoted himself to the telephone field, where he
was conspicuous. He invented and exploited the auto-tele-

phone system of the Tucker Electrical Construction company^

recently described in the columns of this journal. This

proved successful, and Mr. McCoubray was beginning to

reap the rewaid of his labors at the time ol his untimely

death.
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Chicago's New Down-town Trolley Line.

The Clark street electric line of the Chicago City Railway

company, which runs from Seventy-ninth street down town

to the City Hall, is in operation. The service is subject to

many delays, but it is claimed that one car with a trailer

made the trip in 4S minutes.

The cars on this line encounter a number of railroad

grade crossings, all of which prove a serious annoyance.

At Auburn Park the Rock Island track must be crossed;

also at Sixty-fifth street; then the Fort Wayne, the Stock

Yards line, and finally the Sixteenth street crossing of the

Sl Charles Air Line, the Wabash freight tracks, the West-

em Indiana, and where the Erie road does its freight-house

switching. This last crossing is 325 feet in length and a

network of tracks. Trains occupy the crossing at all hours

of the day. It is only guarded now by flagmen, and the

ordinary street gates are operated from a tower. It is re-

ported that the street railway company has made a proposi-

tion to the railroad companies using this crossing to bear

with them the expense of placing automatic gates there

which will close whenever a train approaches and not raise

until after it has passed. The gates would be closed by

electricity whenever any train was within 300 feet of the

crossing. A car could then not get 00 the tracks without

first destroying the gates.

Mayor Swift received a check for $25,chx> from the City

Railway company, in accordance with the terms of

the bargain made before his honor consented to sign the

ordinance allowing an extension of the trolley system to

Washington street.

Washington View of Sawyer.
In his Washington dispatches to the Chicago Record W.

E. Curtis gives the following sketch of a former prominent

figure in the electrical world:

W. E. Sawyer, who was alleged to have made the [incan-

descent lamp] discovery before Edison, was a versatile but

unprincipled genius and is well remembered in Washington.
He was at one time employed by Gen. B. F. Butler as a sten-

ographer; again he was correspondent of the Bos/on Traveler

and off and on worked at a telegraph key in the Western
Union office in this city. He was expelled from the report-

ers' gallery for listening to the dispatches of his fellow corre-

spondents when they were being sent over the wire and steal-

ing the news they contained, and Uncle Isaac Bassett, the

venerable doorkeeper of the United States Senate, once
dragged him out of the attic of the Senate chamber, where
he was trying to overhear the proceedings of an executive ses-

sion. He was a short, thickset, bandy-legged fellow, always
seedy, ill-dressed and of a very nervous and excitable temper-
ament. He had the inventive genius but it was poorly de-

veloped, and his natural depravity led him to adopt and de-

velop the ideas of others rather than his own. He invented

what is known as auto- telegraphy—that is, the process of

sending fac-similes of handwriting or drawings by wire, and
sold the process to Capt. Howgate of the United States Sig-

nal service for ¥20,000. With this money he went to New
York, set up a laboratory and advertised himself as an elec-

trical engineer. He was intimate with Edison, and is sup-

posed to have obtained an inkling of his experiments in using

electricity for lighting purposes, for lie appeared in Wash-
ton about the same time with an application for a patent for

such a purpose.

Man was the capitalist who furnished him money. As
Sawyer was a spendthrift and a drunkard he never enjoyed

any advantage from his fraud and went from bad to worse
until he shot a man in sometliing like a panel game one
night. For this he was tried and sentenced to imprisonment,
but before they could take him to the penitentiary he com-
mitted suicide in his cell.

Electricity on the Canals.
Next season's opening of the state canals will doubtless

find at least 12 miles of the electric cable system, beginning
at Buffalo, ready for operation; and inasmuch as there is no
reason to suppose that the calculations of the engineers em-
ployed on the work are wrong, says the Brooklyn Citizen^ we
may expect to see the system extended as promptly as possi-
ble to the whole system. It is expected that the boats will

be able to make twice the speed they now make by mule
power and at about a quarter of the cost. The new system
will put an end to the use of the mule on the towpath at ail

events, and even if no employment be found for him else-

where because of the adoption of electric power, it is not
likely that the mule will kick. The fact is, however, that if

the canals had been of the proper depth the mule would
have given way to steam power for the movement of boats
long ago. Because of their shallowness chiefly even the pro-
peller could not be employed. But with the deepening of the
ditches, as proposed by the bill to authorize the expenditure
of §9,000,000, the canals will come into greater use, and be-
fore long that will lead to the iurther consideration of the
movement to so widen and deepen them that cargoes may be
brought from Minnesota and all the Northwest in ships that

can carry them to their ultimate destination across the sea.

Electric Railroading in the Alps.

The methods to be pursued in the construction of an elec-

tric railway up the Jungfrau have recently been the subject

of special study by a scientific commission. Trigonometric
and phogrammatic surveys are to be made from the lower
station at the Eiger glacier to the summit. Two routes, says

a foreign exchange, are proposed from the Scheideggs to the
Eiger glacier, and the one selected is to be laid out at once,

so that the work of construction may commence in the

spring. Prizes amounting to 20,000 francs will be offered
for the best designs for electrical apparatus in the super-
structure and the rolling stock. The aggregate water power
available is estimated at 7,000 to S,ooo horse power. The
distance from the first primary station to the lower end of
the road will be about 334^ miles, and this section will be
built as quickly as possible. On further extension of the

tunnel construction, a second primary station will be es-

tablished three to 35^ miles farther on. The whole line will be

1% miles long, and for working it the two primary stations

are to be connected. It is intended to limit the speed to

5!2 miles per hour on grades of 792 feet per mile or less,

and to 4>^ miles on steeper grades. The steepest is to be i

in 4, or 1,320 feet per mile. The gauge is one meter; the
sharpest curve of 327 feet radius. The tunnel, which will be-
gin at the Eiger glacier, will be 10 feet six

inches wide and 13 feet high.

Lombard Hydraulic Brake.
A new hydraulic brake for use on electric cars is shown

by the illustrations. Fig. i shows the box, which is about

30 inches long, I2 inches wide and eight inches deep, con-

taining the piston and pump cylinders connected with the

pressure tank, which is about t^ inches long and six inches

in diameter, the whole apparatus weighing about i50Dounds.

The box may be placed anywhere under the car floor where
the sprocket wheel can be connected with the axle to get

power to drive the pump. The tank may be placed any-

where that can be reached by piping to connect both sides

of it to box containing the brake and pump cylinders

Direct-connected Gas Engines
in Belgium.

The services rendered by the gas engine to
electric lighting have been extensive and
manifold. This engine has not only been
used alone, both in public and private plants,

but a useful field has been found for it as an
adjunct to steam stations, says the Ehrtriciati

of London. Usually the supplementary gas
engine plant is to be found along with the
steam engines in the same station; but at

Brussels this practice has been modified in an
interesting manner, by putting the auxiliary

gas plant in a separate sub-station situated at

some distance from the main station. The
site chosen is a large vault beneath the Bel-

gian State Railway oftices; and here the India
Rubber and Telegraph Works company of
Silvertown has recently installed two out of
a total of five generating sets, which it is in-

tended ultimately to provide. Each set com-
prises a 120 horse power twin cylinder gas
engine, working on the "Otto" cycle, direct-

coupled through Raffard clutches to two dynamos, one at

each end of the crank shaft. The set runs at 150 revolutions
per minute, and at this speed the dynamo gives a normal
output of 320 amperes at 125 volts. The substation is

provided with a storage battery of Julien cells, having a
normal capacity of 250 amperes at 250 volts for eight hours'
discharge. One of the features of especial interest in this

sub-station is the direct-coupling of the gas engines. Such
engines have long been adopted in various stations on the
contment; but until recently they had not made their ap-
pearance in this country. Indeed, we have heard it stated
more than once that the flexible bek between a gas engine
and a dynamo is necessary to steady running of the latter.

No such necessity appears to have been recognized in the

successful stations of the Continental Gas association, nor
at Brussels; and we were glad to hear the other day that
the additional plant for the Belfast gas power electric supply
station is to consist of direct-coupled engines and dynamos.

Chicago City Railway Finances.
The Chicago City Railway has in contemplation the

building of 40 miles of new single track electric road, or 20
miles ofdouble track. Judging by past experiences the cost

of this road will be $7,500 a mde for single track, or for the
entire 40 miles there will need to be expended in the neigh-
borhood of $300,000. The company is not in a position

where it will need to go into the market for this money. It

has no floating debt at the present time, but, instead, has a
surplus. There was issued in July of the present year

$1,000,000 in stock, which was sold at par to stockholders,

and the proceeds of this sale have paid for all the extensions

that had been made up to the time of the stock issue. The
road is earning iS per cent, a year upon its capitalization of

$10,000,000, or Si)8oo,ooo a year. It pays annual divi-

dends of 12 per cent, upon its capital, or a total of $1,200,-
000, leaving a surplus of $600,000 a year. This surplus
will be sufficient to pay for all the electrical

extensions that are in contemplation. It is

not probable, therefore, that any of the

money to be derived from the sale of the

$2,000,000 of new stock, which the board
has asked the authority to issue, will be used
for any extensions that are in prospect. It is

believed by those who are familiar with the

situation that the stock issue is intended to

be used toward the retirement of the present

outstanding issue of bonds, which amounts
to $4,619,500. There is no other need ap-

parent to which the $2,000,000 could be put.

President Wheeler said yesterdayit was not

determined how this money was to be ex-

pended. He said there was a considerable

amount of new electric line to be built, and
that money would be needed for this. He
did not deny that the bonds of the company
might be retired in part. He did deny, how-
ever, that there was any truth in the report

that he would retire from the presidency of

the company at the end of the present year.

—

Chicago Trib-

une.

FIG. I. LOMBARD HYDRAULIC BRAKE.

prelerably under the seats of the car. This tank is par-

titioned into two chambers; the larger chamber is filled two-

thirds full of oil and is charged with air compressed to

about 220 pounds pressure. The smaller chamber is

practically a vacuum. A safety valve is placed on the pres-

sure end of the tank. The pressure gauge may be place any-

where on the car.

In Fig. 2 is shown the brake cylinder and pump arrange-

ment of the valve operating mechanism. It will be ob-

served that the shaft, having a small crank at one part of it

driven by the sprocket wheel and chain from the axle, is

connected to the piston rod of the pump by means of a

fork connecting rod, giving a reciprocating motion to the

piston. The piston and valves are so arranged as to make
it a single acting pump. The brake operating piston, the

larger of the two having a rod projecting outside of the

casing, is so arranged as to receive the brake chain coup-

ling. Any movement of the piston will operate the brake

lever and so set the brakes of the car. It is also connected

with the valve by a rod. This piston and rod may travel

10 inches, and is 1% inches in diameter, taking 1S.84 cubic

inches of oil, or about one pint, to fully extend the brake

rod. Another rod operates the three-way valve which con-

trols the setting or releasing of the brake, and is operated by

a handle at either end of the car. Pipe connections make a

closed circuit for the fluid to pass from the pressure tank

through the brake piston, setting the brake and exhausting

into the vacuum, then being pumped back into the pressure

tank by a few strokes of the pump through channels in the

pump castings and pipe, thus continually maintaining the

Prophetstown, III., has contracted to build and operate

an electric light system for a term of 20 years.

The project of a direct electric road from Cohoes,

N. Y., to Albany is now said to be an assured success.

The report of Albert F. Schock, receiver of the Ottawa,
IlL, Electric Street Railway company, was filed in the

Federal court on December 6th concerning the sale of the

property under the foreclosure of the Mercantile Trust com-

pany's $75,000 mortgage. He recommended the acceptance

of the $7,500 bid of the General Electric company.

FIG. 2, LOMBARD HYDRAULIC BRAKE.

pressure and vacuum, thi piping"being so arranged that^oil,

and never air, enters the brake cylinder. The iron casting is

partly filled with lubricating oil and closed tightly, thus con-

tinually lubricating all parts needing it.

The power stored in this pressure tank consists of an

elastic air cushion of 220 pounds pressure and an inelastic

fluid, which in this case is preferabij' oil. In operation

this fluid is used as a medium to transmit the stored energy

of the air pressure from the tank to the brake operating

piston. Any movement of this piston \yill operate the

brake lever and set the brakes of the car. To operate this

brake piston the pipe running from the three-way valve sup
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plies the fluid under pressure to move the piston, all in ac-

cordance with the opening of the three-way valve, which

may be set at will by the operator. A compensating lever

mechanism, shown in Fig. 2, will set the fluid valve so that

the large piston can be held at any position or part of its

stroke; that is to say, the piston can be moved forward to

put the stroke on hght or heavy or at any point desired and

hold it there. The same three-way valve also regulates the

release in the same way and controls the throwing off" of

the brake shoes, so that the brake can be held at any grade

of tightness desired and is under the entire control of the

operator. As before stated, the oil is merely a medium of

transmitting the power from the pressure tank to the

operating brake piston and from the force pump back to the

pressure tank to restore the energy consumed. In this case

the pump shaft only has to make four or five revolutions to

return to the pressure tank all the oil used in its operation.

The discharge of this hydraulic brake is also worthy of con-

sideration. It is entirely noiseless; in fact, discharging into

the vacuum tank, the exhaust or discharge of the brake is in-

stantaneou=, although under full control of the operator, as

the least movement of the handle changes the valve and

the direction of the movement of the oil.

The use of oil, an inelastic fluid, for transmitting the

power, gives several advantages to this brake not possessed

bv any other braking device: First, ease of maintaining

the pressure; the compressed air does not leak out. Second,

the simplicity of its operation; any man who knows enough

to operate the hand brake will control the car better with

this brake on his first trip than he can with the old brake,

because the least movement of his handle is instantly

answered by the quantity of oil behind the brake piston,

and consequently the amount of pressure of the shoes on

the wheels. In going down grade he can ease off a less

amount of pressure than by any other brake, controlling his

speed absolutely. In making a start on an up grade the

same facility enables him to hold the car at just (he point at

which the wheels would begin to revolve; then applying the

power the easy release of the brake allows the starting

without a hitch or jerk. He can make the ordinary stops

in about one-half the time or distance that he can by his

hand brake, and make his trip in 10 per cent, better time.

The same facility to ease off his brake a httle and still hold,

if he sets it harder than necessary, prevents the skidding of

the wheels. For an emergency stop his natural way is, as

in ordinary stops, simply to pull the handle, opening the

three-way valve and the whole force is instantly applied and

stays on, even if the motorman jumps. The controlling

rod is so placed that a collision would tend to open the

valves and set the brakes. Emergency stops have been

made in six feet.

This brake is manufactured by the Lombard Water

Wheel Governor company, 61 Hampshire street, Boston.

CORRESPONDENCE.

British Telegraph Service Losing Money.
The latest report of the postmaster-general of England

shows that the annual deficit of the telegi'aph service goes

from bad to worse. In seven years the loss amounts to

nearly $13,000,000, and this, in spite of, or perhaps because

of, a good increase in the business done. To put it bluntly

the English telegraphs are bankrupt and are only kept up by
heavy drains on the national purse. There are now 9,661

telegraph offices in the United Kingdom, and the number
of messages has reached 71,589,064 per year, or an average

per head of population somewhat larger than our own,
though by no means evincing the rapid acceleration seen in

the use of the telephone. In this country there are now 10

times as many telephone conversations exchanged as there

are telegrams sent each year; but in all England there are

only 60,000 ex'change telephones, so that the telephone has

not yet begun to act as a serious check on telegraphic ex-

pansion and revenue. Yet it is already noticed in London
that the more general use of the telephone has kept down the

increase in the number of telegrams to about 250,000. A
very interesting feature of the English work is that during

the year 19 additional shore lighthouses and light stations

have been connected with the network, while cables have
been laid to two lightships and one lighthouse rock.

TheLeijkam-Josefthal (Austria) paper mill, which was de-

stroyed last spring during an earthquake, has now been re-

built, and extensive use has been made of electricity in the

fitting up of the mill. The water power of a river some two
miles distant has been employed, and a generating plant of

500 horse power has been erected. This plant consists of

two turbines of 250 horse power each, driving on to a com-
mon countershaft, to the two ends of which two "drehstrom"
generators of 250 horse power each are coupled. These
machines are of the Ganz type, and give an electromotive

force of 3,000 volts when running at 170 revolutions per
minute. The current is taken to the mill by three overhead
conductors, where it is transformed to 300 volts. The loss

in the conductors is about 5^ per cent. At the mill a third

generator of 250 horse power of the same type has been pro-

vided, but working at only a potential of 300 volts. This
machine will be used as a supplementary one. From a main
switchboard the "drehstrom" is distributed to various mo-
tors which drive the mill shaftings and the special machinery.
There are motors of a capacity ranging from 160 horse
power to three horse power. A continuous current dynamo
for lighting purposes is driven off the main shaft.

New York Notes.

New York, December 7.—Some interesting testimony

was offered yesterday at the Hotel Metropole before the

Assembly committee appointed to inquire into the physical

and fiscal condition of the street railways of this city. Secre-

tary L. L. Delafield of the Board of Rapid Transit Com-

missioners, in answer to the question, "How much money

have the commissioners expended since 1S94?" replied: "The

total amount appropriated is $61,775.86, and we have ex-

pended of that between $56,000 and $59,000—the e.xact

figures I have not with me." Commissioner John H. In-

man was asked:

"Do you favor municipal ownership at all, unless in a

large enterprise like this, which private capital will not un-
dertake? Do you favor the municipality operating a rail-

way?"

"No, sir; I do not. I would sublet it to a private com-
pany."

Mr. Inman, stated that as a general principle he did not

favor state ownership, but he thought the present Rapid
Transit act was all right. He also stated that the Board
of Rapid Transit Commissioners was ready to give reason-

able concessions to the elevated railway for the purpose of

securing rapid transit if proper application was made.
Mr. Steinway, another of the Rapid Transit commis-

sioners, was called. Mr. Steinway said that he thought

that the building of an underground rnad was the best thing

that the city could do for its interests.

"The underground railway,"saidhe, "will not cost $50,-

ooo.ooo to build, and in 40 years the city will own it com-
pletely, without paying a cent. It will be the best thing

the city ever dic^."

"Do you believe in municipal ownership in general?"

"No, sir; I am opposed to municipal ownership in gen-

eral because I believe it would build up a corrupt political

machine and be the refuge of political hacks."

Mr. Steinway said he was opposed to the city operating

railways. He also said that the new underground railway

in London was a great success, with only one drawback,
that the elevators carrying passengers down to the road 95
feet under ground were not adequate to the demand. The
use of electricity would remove all the unpleasant features

of underground travel.

Mr. Steinway then corroborated Mr. Inman's statement

that the board stands ready to listen to any propositions

the elevated road may submit.
William Barclay Parsons, chief engineer to the commis-

sion, next took the stand. He submitted some of his re-

ports, and said that the building of an underground railway

was perfectly feasible from an engineering point of view.

"There is no great engineering difficulty," said he, ''in

the building of the road, but there is a vast amount of de-

tail. The cable road will not be in.errupted for a mo-
ment."

Chairman Nixon announced that the committee had

finished its labors in New York, and an adjournment was

taken to meet at Albany on Monday morning.

Judge Lacombe, in the United States Circuit Court, has

handed down a decision perpetually enjoining the Bryan-

Marsh company from manufacturing any incandescent

electric lamps made in accordance with or embodying any

of the inventions claimed under letters patent issued on

June 14, 18S1, to Thomas A. Edison, and now the properly

of the Edison Electric Light company and Edison General

Electric company.

There were filed at Albany and with the county clerk yes-

terday the largest application for railroad franchises ever

made in Kings county. The applicants are the Brooklyn

City Railroad company, its leasee, the Brooklyn Heights

company, ard the Brooklyn City & Newtown Railroad com-

pany. The application asks for 200 miles of Brooklyn

streets for the building of street railroads. It will be

formally piesented to the Board of Aldermen on Mon-

day. It iacludes the recent Flynn syndicate application

and 140 mi'es of additional streets, reaching from the bay

to the Queens county line. If the Heights people should

get these extensions, they would double their mileage and

become probably the largest surface railroad company in

the world.

Charles F. Franklin, chief trolley inspector of Brook-

lyn, reporls to Mayor Schieren that there were 105 trolley

ordinance violations last month. The highest speed noted

was on Nostrand avenue, and was at the rate of 25 miles

an hour. " I would state," Mr. Franklin says, "that the

running time on the various lines has been reduced, thus

increasing the speed, and consequently the number of acci-

dents, which now number two daily."

The National Electrical Exposition company has been

incorporated for the purpose of holding an electrical exhi-

bition here in May next in connection with the nineteenth

convention of the National Electric Light association. The

officers of this company are Harrison J. Smith, superin-

tendent of the Edison Illuminating company of New York,

president; Wm. F. Weiss, vice-president of the New York

Steam company, vice-president; George F. Porter, secretary

and treasurer. The executive committee, which is the gov-

erning power of the company, is composed of H. J. Smith,

CO. Baker, Jr., R. B.Corey, H. L. Lulkin and E. F.

Peck. The board of directors consists of 11. J. Smith,

C. O. Baker, Jr., John A. Seely, R. B. Corey, W. A.

Stadelman, H. H. Harrison, H. L. Lufkin, W. F. Weiss,

J. W. Godfrey and E. F. Peck. The stock has aU been

subscribed and 10 per cent, of the capital paid into the

hands of the treasurer. The New York Industrial building

has been secured for the exhibition hall. This building oc-

cupies the block bounded by Forty-third and Forty-fourth

streets, Lexington avenue and Depew place. The building

was constructed expressly for trade exhibitions. It has

seven stories with roof garden, is lighted by a plant of5,000

incandescent lights capacity and has a spare steam plant of

300 horse power. The lighting companies of New York
can also supply direct or alternating current to any amount

desired, and two gas companies can furnish gas through

two four-inch mains. The company is now prepared to re-

ceive applications for space. All communications should be

addressed to the executive office of the company, 136 Lib-

erty street, New York. W. F. O.

Buffalo and Niagara Falls.

Buffalo, December 7.—The Board of Aldermen has

unanimously decided to grant a franchise to the new electric

street railway company, of which Tom L. fohnson is the

guiding spirit. If the councilmen do not agree with the

Board of Aldermen, and alter the franchise, the document

will go back to the Board of Aldermen in its amended form.

It will then travel between the council and the Board of

Aldermen until the two bodies agree. Then the franchise

will be forwarded to the mayor for his approval. If he

signs it the Buffalo Traction company will have secured the

prize. The Common Council will consider the matter at a

public hearing on December 21st at 10 a. m.

The Niagara Falls and Buffalo trolley line is being oper-

ated by Niagara Falls power to the city line of Buffalo, the

power house at Tonawanda having been closed for a time.

Gen. John C. Graves, president of the Citizens' associa-

tion, says in relation to the distribution of the power from

Niagara Falls in Buffalo: "I feel sure that the settlement

of this vexed question of a power franchise will have an

immediate and all-round good effect. It will bring money
to Buffalo, it will bring business here, it will bring manu-

facturers and thousands of other people here. The power

will be much cheaper than the average, and this will be

especially true to small consumers—those whose business

requires say no more than 50 or 75 horse power. Its effect

on the outside world and on business at home I think will

be observed immediately." F. C. P.

Northwestern Notations.

Minneapolis, December 7.—F. H. Osgood, A. L.

Hawley and J. T. Robinson propose to put in an electric

light plant for Seattle, Wash., and sell it to the city on the

installment plan, in 36 monthly installments of $1,833 each,

the plant to cost $66,000. They propose to bury their

wires, and to avoid tearing up the streets will run their con-

duits in the alleys.

The Plainview, Minn., local paper suggests putting in

an electric light plant in connection with the waterworks.

The city of Mankato, Minn., has made an agreement

with the Mankato Gas & Electric company, by which

that company will furnish light for an indefinite length of

time at $2 per month per light for incandescent and $S for

arc, and the street lights have been turned on again.

The Edison Light & Power company will string 14

miles of wire on the north side of La Crosse, Wis., to

furnish light for private parties.

New equipment is being placed in the electric light plant

at Grand Rapids, Minn.

Electrician Sam Sullivan got lost in the loft of the Hotel

Spaulding, Duluth, while examining the electric wires. His

candle blew out, and having no matches he could not find

the exit. For three hours he crawled about the lofi, which

is 50 by 100 feet, before he found the trap-door.

It is understood that work will soon be begun on the Osh -

kosh line of the Central Wisconsin Electric Railway com-

pany.

The National Electric company of Eau Claire, Wis., se-

cured the contract for enlarging the Rochester, Minn., elec-

tric light plant.

The various telephone and telegraph companies at Wi-

nona, Minn., have been notified to paint their poles, a sep-

arate color being given each company to distinguish the

poles.

Louis Wade of the Edison works at La Crosse, Wis.

,

had three fingers split at the ends by coming in contact

with a live wire.

The city council of Des Moines, la., is considermg an

underground wire ordinance.

It is announced that all contracts have been let for the

construction of 15 miles of electric street railway in Oskosh,

Wis., and 26 miles of sufiurban line to Kaukauna, for the

Central Wisconsin Electric Railway company. The con-
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siruction contract aggregates $350,000, and the steam plants,

cars and electrical apparatus $155,000 more. It is to be

completed June 15, 1S96.

General Manager H. R. Warren of the Daluth Street

Railway company, was arrested and charged with violating

the state law requiring all street cars to be vestibnled be-

tween November ist and May 1st. During the trial it devel-

oped that the law is defective and that it does not provide

any penalty in the event of the fine not being paid. - The

jury disagreed.

Business men of Trempealeau, "Wis., will endeavor to se-

cure an appropriation from the next legislature to have the

Trempealeau river improved so as to be navigable for canal

heats and smaller craft. With that secured they will then

fit out a trolley electric system to operate the canal boats,

and will furnish light and power to the cities along the river.

It is announced that the X^^'in City Rapid Transit com-

pany will build a second interurban electric line between

Minneapolis and St. Paul, which will relieve the congested

condition ol the present line and mil aftbrd the people of St.

Anthony Park the connection with Minneapolis which they

have so long demanded. The line will be a continuation of

theComo avenue line in Minneapolis, running via the county

road to St. Anthony Park, past the state fair grounds,

through Warrendale, to Como Park, and via Rice street

into St. Paul. It is estimated that to relay that part of the

line already built, grade the rest and construct it with

So-pound steel will cost $87,000. A bonus of $35 000 is

asked, and those interested have offered $25,000. It is prob-

able they will get together on the amount and it will be built.

It is promised to be in operation by June 1st, if the propo-

sition is accepted.

Walsh Bros, of Clinton, la., are applicants for a fran-

chise at Davenport, la., for an electric light, gas and steam

heating plant. They propose to form a company with

$300,000 capital stock.

The city of Davenport, la., is taking bids until Decem-

ber 31st for a five-year contract to light the city.

Waubay, S. D., is to have an electric light plant.

A right of way is being secured for the La Crosse, Black

River Falls & Neillsville Electric railway. The estimated

cost of the line from La Crosse to Black River Falls is

$300,020. of which $289,000 has been subscribed.

The Parkview Mining company of Crevasse, Mont., is

considering putting in an electric light plant in the spring.

The electric light plant at Chariton, la., has broken

down for the third time, owing to its boiler being worn

out.

The Dubuque, la., city council committee on electricity

recommends the appointment of a city electrician.

Malicious persons tore down several miles of wire of the

Postal Telegraph company and the telephone exchange at

Webster City, la. A reward of $100 was offered to appre-

hend the miscreants.

The Eastern Coal & Coke company of Belt, Mont.,

will put in an electric light plant this winter or in the

spring.

The electric light company at Beatrice, Neb., will shut

©ff the street lights unless the city will increase the amount

paid materially. The council offered to pay the same

amount for a midnight service that it has been paying for

all-night service, but the company will not accept it.

The council of Oshkosh, Wis., has made an informal

statement that the Central Wisconsin Electric Railway

company must have seven miles of road laid by January ist

to secure an extension of the franchise.

M.

PERSONAL.
Francis R. Upton, general manager of the lamp depart-

ment of the General Electric company, has severed his con-

nection with that company to accept a responsible position

in the general manager's office of the National Tube Works
of McKeesport, Pa. Mr. Upton is very well known to the

electrical fraternity of the entire country, and only good
wishes follow him in his new business association.

ELECTRIC LIGHTING.
Webb City, Mo., is about to award an electric light

franchise.

Redwood City, Cal., expects to soon have an incandescent
electric light system to cost $30,000.

Unionville, Mo., has decided to erect an electric light

plant. Bonds will probably be issued.

The city of Sauk Rapids, Minn., has voted to issue

$25,000 worth of bonds to build an electric light plant.

ELECTRIC RAILWAYS.
It is proposed to organize a company to build an electric

railway from Mill Valley to North Amherst, Mass.

A mandamus suit to compel the mayor and the city col-

lector of Chicago to enforce the ordinance of April i, iSSi,
in relation to the license fee of street railway companies, was

begun on December 4th in the Superior Court. It was
filed by Jesse B. Barton, ex-assistant corporation counsel,
and the petitioner is Frank J. Coates. The petitioner says
the companies own and actually operate cars as follows:
The South Chicago Street Railway, 91 cars; Calumet Elec-
tric, 106; North Chicago, 747; Chicago City Railway, 1,962;
West Chicago Street Railroad, 2,184; North Chicago Elec-
tric, 44; Chicago and Jefferson Urban, 33. The court is

asked to issue a mandamus writ to compel the city officers

to enforce the ordinance as it stands and make the com-
panies pay $5 for every car, which wuuld result in a large
increase in the revenues of the city. At present the com-
panies pay according to the number of trips and not accord-
ing to the number of cars. The case will be heard by
Judge Ewing.

POWER TRANSMISSION.
The incorporation of the Pacific Transmission company

of San Francisco marks the beginning of an interesting pro-
ject for the electrical transmission of power from the mouth
of California coal mines. The company will be controlled
by the San Francisco & San Joaquin Valley Coal company,
whose mines are at Corral Hollow in Alameda county, and
is one of several important undertakings connected with
that corporation. The new company will have a capital of

$3,000,000, divided into 30,000 shares of the par value of

$100 each, and will be empowered to build and operate
steam and electric plants at the coal mines in Corral Hollow
and Alameda county for the purpose of generating electrical

power, and furnishing the same by transmission over wires

to Oakland by way of Livermore, Haywards, San Leandro
and other towns en route, and also to San Jose and to

Stockton. It is intended to ultimately extend the seivice

to San Francisco. At least $i,ooo,oco will be expended in

the construction of the plants, and it is said that the General
Electric company, which put in the plant at the Folsomdam
which furnishes electrical power to Sacramento, and has
recently arranged to supply Fresno with similar power from
a distance of 35 miles, will have the contracts. The cheap-
est item connected with the generation of the electrical

power will be the fuel, which will consist of the waste and
refuse screenings, dust, etc., from the coal produced at the

extensive Corral Hollow mines. The supply of this kind of

fuel will be almost inexhaustible, and as it is extracted from
the mines with the merchantable coal it is all paid for by
the latter. As the coal company will control the transmis-
sion company there will be no charge for this fuel. The
plant at the mines will generate at the start 6,400 horse
power, of which about 5,000 horse power will be supplied
to San Jose and to Oakland, through the towns en route,

and afterward Stockton will be taken in, and if necessary
the supply can be increased so as to extend the service even
to San Francisco and other more distant points. The com-
pany expects to furnish this power to Oakland, San Jose,

Stockton and intervening places at $60 per horse power
per year. The present cost ranges from $60 to $So, accord-
ing to conditions.

MISCELLANEOUS.
A unique electric elevator has recently been built for the

Ottawa Canoe Club, Ottawa, Ont. Owing to the great rise

of the Ottawa river every spring, the boat house is situated

a good height above the water level the greater part of the
year. The tiansfer of the boats from the house to the wa-
ter, and vice versa, was thus extremely difficult, and to ob-
viate these drawbacks there has been erected a framed gang-
way, with a skeleton car, an ordinary worm-geared hoisting

drum, and a three kilowatt 500 volt Edison motor. The
motor is belted to a countershaft, which, in turn, is belted

to the shaft carrying the worm. The car stops automatically
at the top and boUom of the allotted course. Mr. Dion, of

the Ottawa Electric company, treasurer of the club, designed
the arrangement.

TRADE NEWS.
The Philadelphia Electrical Equipment company of 8r6-

822 Cherry street, Philadelphia, has been incorporated to

do a general line of business in electrical repairing. All

work is guaranteed, and the company is prepared to handle
all the business that is offered.

The Indiana Rubber & Insulated Wire company, manu-
facturer of the widely known Paranite wires and cables,

announces that it has removed its office from Marion, Ind.,

to its factory at Jonesboro, Ind. It is believed that the

handling of the business will be materially facilitated by this

change.

About two years ago the Jewell Belting company of Hart-
ford, Conn., purchased the rights for the manufacture of a
cement to be applied to the face of pulleys, to prevent the
slipping of belts, especially those used for high speed, and
after over a year's trial by a number of the leading electric

light and power stations the Jewell people are receiving

high endorsements of the success of this cement, accompanied
by large orders.

The Eddy Electric Manufacturing company of Windsor,
Conn., is endeavoring to keep abreast with the large num-
ber of orders which have been placed with this concern, and
Secretary Newton reports that it will be necessary to run
many departments of the factory over-time in order to fill

orders promptly. The apparatus manufactured by the Eddy
Electric Manufacturing company is widely known as being
standard, and it is gratifying to note the continued success of
the company.

The Upton arc lamp for alternating current (made noise-

less by means of the new anti-hum device which is applied

only to the Upton lamp) is one of the most popular spe-

cialties in the long list of the Electric Appliance company,
which states that every sample lamp sent out means an ad-
ditional regular customer of the Upton lamp. The cost of

this anti-hum device is comparatively small; its use is said

to mark the difference between a satisfactory and an un-
satisfactory alternating arc lamp for inside use.

F. M. Bernardin, Kansas City, Uo. , dealer in general elec-
tric railway supplies, has met with encouraging success m
dealing with western buyers. He is agent for a large number
of excellent specialties and can furnish anything used in the
construction and maintenance of an electric railway. Mr.
Bernardin is agent for the Ohio Brass company's suoplies
and has done a large business in this line in particular. He
is able to supply the H. & C. sleet cutting trolley wheei *nr
which many strong claims are made. Mr. Bernardin is »n
energetic business man and his long experience with electr.c
railways enables him to meet and overcome any difficulty
which may arise with dispatch.

Some idea of the diversity of uses to which electric mo-
tors are now being put, and the rapid spread of electricity
in different directions, may be gathered by glancing at the
list of orders for motors received in the power and mininf^
department of the General Electric company during one
month last summer: Operating mining machinery, shoe
factory, operating a yarn factory, a tannery, a powder mill,
a watch factory, iron working machinery, a foundry, hoists
for electric cranes, ventilator nn a gunboat, propelling
electric launches, the operation of elevators, blowing church
organs, operating woolen mills. These orders are scattered
throughout the following named states and nations : Cahfor-
nia,Colorado, Indiana,Ohio,Connecticut, Michigan, Pennsyl-
vania, Rhode Island, Wisconsin and ^ew York, Peru and
Brazil.

Western Manager C. W. Woodward, of the Chicago office
of the Electric Storage Battery company of Philadelphia,
has received an order from the Chicago Telephone company
to furnish a 43 kilowatt battery for its exchange at Oak-
land and a four kilowatt battery for its exchange at Pullman.
These cells will be used as a central station equipment for
the two branch exchanges located at the places mentioned
—a service for which the chloride accumulator has been
adopted by the Chicago Telephone company. This is only
one of the numerous oiders received for chloride accumula-
tors for telephone work, showing a growing tendency on
the part of telephone companies to utiliz; storage batteries
for their exchanges to the exclusion of other forms of appa-
ratus. Mr. Woodward is much pleased over the increase
in weslern business and states that the orders have been
coming in at a rapid rate of late.

The Raymond improved gas engir.e, built by the J. I.
Case Threshing Machine company of Racine, Wis., has at-
tracted wide attention in the West by reason of its great
economy, steadiness of operation, fine workmanship and
compact, vertical arrangement. It is especially adapted for
electric lighting plants, and although but recently placed on
the market has met with such success that even the great
facilities of the Case company have been taxed to meet the
demand. The engines are built in sizes from one to 300
horse power, and with single, double or quadruple cylin-
ders. They are illustrated and described m a fine catalogue
which has just been issued by the company, and which will
be sent on application. The company claims the greatest
economy of gas or gasoline in proportion to power devel-
oped, ar.d cites this instance: "One of our 50 horse power
(actual) double cylinder engines belted direct to a 50 horse
power T. & H. arc dynamo, and producing 52 arc lights
over 2S miles of wire, performed the work by actual official
test as follows: Figuring one arc light per horse power, 52
horse power was developed on five gallons of 74° gasoline
for one hour and 47 minutes, or one-eighteenth of a gallon
per horse power per hour."

BUSINESS.
The Peru, Ind., Electric Manufacturing company's busi-

ness is increasing rapidly. The factory is now running un-
til half past nine o'clock at night to enable it to keep up
with orders.

A. O Schoonmaker, 15S William street, New York,
imports India mica, and can furnish this product in any
size, shape or pattern, cut for commutator segments, wash-
ers, etc., or in any other form desired.

The electrical department of the Chicago General Fixture
company, in charge of F. Overl)agh, has been extended to
occupy the entire third fiiorof the building at 169 Adams
street, as well as the fourth door, which formerly sufficed.

Dixon's silica graphite paint, manufactured by the Jo-
seph Dixon Crucible company of Jersey City, N. J., wi'l be
used in ^jainting all the tin work and skylights of the Post-
office Department building at Washington. A quantity
will also be used on the capuol and the District government
building.

The f lonbrock Steam Boiler company of Brooklyn
builds Morrin Climax boilers ranging in capacity from 50
to 1,000 horse power. The company desires to make this
clear, as in an advertisement recently printed in the West-
ern Electrician a typographical error made it appear
that 100 horse power was the maximum.

Charles A. Bramhall, general sales agent in charge of
the New York office of the Standard Thermometer com-
pany, which manufactures the well-known Upton arc
lamp, reports that the factory is rushed wuh orders and
that in his local territory he is more than satisfied with
the future outlook for the success of his company's in-

terests. Mr. Bramhall is one of the pioneers in the arc
lamp business, a pushing salesman, and has a host of
friends who will wish him continued success.

McLeod, Ward & Co. of 27 Thames street, New York,
are having a boom in their Kinsman desk light. Orders
have come in so rapidly upon them of late that it has taxed
their capacity to fill them promptly. The many features of
excellence in the Kinsman desk light are noted when it is

understood that it serves as a refiector, may be moved to

any desired angle, produces a soft light because of two
glass cylinders, one of clear glass and the other of ground
glass, which can be turned by a knob at the further
end. It is always within easy reach of a person sitting
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at the desk. These fixtures are fitted with any style oi

socket and are made in two styles, the only difference

being in the style of the stand ornamentation. They
have been designed for use on flat desks and tables, and

are made handsomely, being nickel-plated throughout.

J. \V. Mason, Kansas City, IVIo., who carries one of the

most complete stacks of electrical supplies west of Chicago,

reports an excellent business. Mr. Mason is the Kansas

City agent for the New York Insulated Wire company's

brands of wires, and has secured many orders for "White

Core" and "Raven Core" OTres. He is in a position to

furnish almost any electrical specialty on the market and

makes it a point to give all orders prompt attention. The
prospects for the continuation of the present good business

in Mr. Mason's territory are very encouraging.

A California excursion of business and professional men
will leave Chicago and St. Paul Thursday, January 2d, and

February 6, 1S96, in Pullman tourist sleeping cars, over

the Chicago, Milwaukee & St. Paul, the Union Pacific and

the Southern Pacific railways, via Omaha and Ogden, for

Sacramento, San Francisco, San Jose, Monterey, Los An-
geles and the fruit districts ot California. The tourist

sleeper rate—double berth (room for two persons)—from
Chicago or St. Paul to San Francisco is $6. Sleeping car

berths should be engaged at once. Send orders for berth.
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with cash, to F. H. Thorn, city ticket agent, C, M. & St.

P. Ry., 365 Robert street, St. Paul, Minn., or C. M.
Souther, city ticket agent of C, M. & St. P. Ry., 95
Adams street, Chicago, 111. For particulars and circulars

apply to nearest ticket agent, or address S. Sherin, excur-

sion manager, Palmer House, Chicago, 111.

It is pleasure to give credit where credit is due, and cer-

tainly Western Manager J. R. Wiley and Superintendent
of Construction F. S. Vieley are to be congratulated on
the Standard Underground Cable company's installation of

its cables in the new quarters of the Postal Telegraph-
cable company at Chicago. The elaborate article in an-

other column presents many important features of the

Postal company's present plant, and from the fact that

Standard underground cable plays such an important part

in the equipment, carrying, as these cables do, the main
lines of the Postal company, it is not to be wondered that

the western department of the Standard Underground
Cable company feels that its work in the Postal quarters

will stand for many years as a monument of a most suc-

cessful cable equipment. The tests of these conductors

show a remarkable insulation that speaks well alike for the

cables themselves and the high-class construction work.

In a recent booklet telling "Something About Westing-
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house Engines," the Westinghouse Machine company gives
interesting details of its methods of testing. It appears
that "Every engine, from the five horse power junior to the

700 horse power compound, after being assembled, is taken
to the testing room and run continuously for several days
under full load and with every condition of actual service.

From there it is removed to the overhauling floor and taken
entirely to pieces. An examination of the piston and valve
rings is then made lo ascertain if they bear properly all

around; the journals and wearing surfaces are inspected to

make sure there is no tendency to heat or cut; and a final

and exhaustive search is made for defects of any nature.
When everything is known to be right the parts are reas-

sembled, all adjustments made permanent, and the engine is

then ready for jacketing, painting and shipment." The
company says that its engine is most bitterly attacked on
the score of wastefulness of steam, and in order to satisfy

buyers it makes this liberal proposition: "The unequaled
facilities ot our testing shop are at the disposal of any pur-
chaser who may wish to satisfy himself on this point, before
placing his order. Not only this, but he is cordially invited

to bring his own expert to coriduct such test, and may rely
on our assistance and co-operation to make it thorough and
conclusive. If other engines are ofTeredon the same basis,

it is then simply a matter of comparing results—where we
are entirely willing to let it stand."

ILLaSTRATED ELEGTRIGAL PATENT RECeRD.
550)574- Electric Arc Lamp. Thomas E. Adams, Cleve-

land, O. Application filed March 14, 1S95.

A clutch comprising a saddle is adapted to bear against the

carbon rod, and having ears projecting beyond the same; a

bifurcated lever is pivoted between the ears, and a shoe is

pivoted in the lever and adapted to bear agamst the carbon

rod.

550,577. Electric Switch. Christoph Bach, Jr., Milwau-

kee, Wis. Application filed April 12, 1S95.

One claim is given: In a knife switch, a two-part handle,

one part being rigidly connected to the switch blades, and the

other part being pivoted to the rigid part, and a retracting

spring connecting the two parts.

550,600. Electric Arc Lamp. Stefan Doubrava and

Josef Donat, Briinn, Austria-Hungary. Application

filed February 2, 1S95.

An arc light comprising the combination of carbon holders, a

regulating solenoid, a core for the same aod side rods for the

core, the solenoid being considerably shorter than the core and
sliding thereon between its ends, and the carbon holders being

dirertly attached to one of the two elements of the magnetic

system.

NO. 530,574.

550,63s. Electrical Protective Appliance. Alfred H.
McCuUoch, Boston, Mass. Application filed Septem-
ber 14, 1895.

A protective fuse is employed, comprising a section of easily

fusible conductor smaller at its middle than at its ends, com-
bined with a non-conducting, incombustible sheath applied
thereto and surrounding the same, the sheath being loose and
porous for the ready escape of gases.

550,663. Dynamo-electric Machine for Plating. William
M. Thomas, Chicago, 111, Application filed March
25» 1S93.

The arrangement is such that current may be furnished for

two or three cin nits of different constant voltage, a field shunt
and series coils being arranged ia the divided circuits and com-
pounded with the shunt.

550,666. Dynamo-electric Machine. Henry P. White,
Kalamazoo, Mich. Application filed January 2g,

1S95.

The combination includes a suitable shaft, a pluralitj' oi

armature heads on the shaft with the magnets alternating to

act successively and alternately in appropriate fields, a suit-

able commutator connected to the armatures to receive im-
pulses from the armature heads successively and alternately
to utiti7.c a large number of magnets in a revolution of the shaft
with a comparatively small diameter of armature heads to in-

crease the power of the machine without incrjasmg its rate of
motion.

550,670. Signal Circuit. John V. Young, Boston, Mass.
Application filed July S, 1S93.

There is an insulated rail section in one line of rails, a bat-
tery, a shunt or "cut-out" circuit including therein the insulated
section of one of the lines of rail and one of the rail sections of
the other line of rails, and a "relay" circuit controlling a signal
or indicator, and including therein the insulated section and
the other rail section, the msijated sections in the same line of
rails being in such proximity to each other that the circuits in-
cluding them can be simultaneously closed by the same car or
train.

550,682. Voltmeter. Frank Holden, Schenectady, N. Y.
Application filed August 31, 1S95.

In an electric measuring instrument, the combination of field
coils, an indicating coil mounted upon a shaft and provided
with an index, hubs also mounted upon the shaft and con-
nected to the terminals of the indicating coil, and zigzag fiat

springs secured at one end to the hubs and at the other lo cir-
cuit terminals.

Issued Dece7?iber j, iSg^.

550,683. Trolley Wire Crossing. John C. Kinney, San
Antonio, Tex. Application filed April 17, 1S95.

The separate triangular-shaped bra-kcts or arms are bolted
to an insulating block or core, with a round-ended cone at

bottom pa'-t of the same size as the trolley wire, and having
two independent bolt holes for bolting the brackets or arms in

pairs, insulated from each other to the insulating block or tore,

thus giving a continuous current without interfering with the

cross line.

550,686. Electric Cigar Lighter. James F. McLaughlin,
Philadelphia, Pa. Application filed April 24, 1893.

A heating conductor is dispDsed between layers of asbestos
wiili a superposed sheet of wire gauze, and suitable circuit con-
i:iections.

550,688. Electro-therapeutic Apparatus. Charles Palm-
leaf, Seattle, Wash. Application filed April i, 1S95.

Ad induction coil having a hollow or tubular core, an auxil-

iary core provided with a series of spirally arranged perfora-
tions.

550,692. Armature. Henry G. Reist, Schenectady, N. Y.
Application filed August 31, 1895.

In the armature shown the core has notches of two difi^erent

sizes, a series of main coils in the larger notches, and a second
series of smaller or "teaser" coils in the smaller notches, one
end of the series being connected to the middle of the series of
main coils.

550,703. Commutator. Henry P. White, Kalamazoo,
Mich. Application filed January 29, 1895.

One claim follows : In a commutator, the combination of con-
ductor members in pairs, each pair of which is independently
connected, and each member of which is insulated from the

other, a member of each pair permanently connected in oppo-
site ends of an electric circuit, an equal number of commutator
sections to each member connected with said members alter-

nately and successively ; brushes for traversing the commutator
sections to commutate a current either to or from the electric

circuits.

550.728. Automatic Telephone Exchange System. James
G. Smith, New York, N. Y. Application filed Febru-
ary iS, 1S93.

The last claim says: In a telephone system, the combina-
tion with a central office switching apparatus for connecting
subscribers' circuits, and a subscriber's circuit including a
number of subscribers' stations, of an electro-magnetically con-
trolled shunt switch at each stati"n, a normally closed shunt
controlling circuit including all of the shunt switches, whereby
the subscriber's circuit is normally maintained through the in-

struments at all the stations, a local shunt controlling circuit at

each station with contacts therein moved by the shunt switch to

break the local circuit when the switch is released by the main
shunt controlling circuit, and a switch at each station for break-
ing the main and establishing the local shunt controlling cir-

cuit, whereby all the shunt switches save that one will be oj-er-

ated to shunt the instruments at their stations respectively,

550.729. Automatic Exchange System. James G. Smith,
New York, N. Y. Application filed February 20,

1893-

xo. 550,663.

In an automatic exchange system for telephonic and tele-

graphic purposes there is the combination with a plurality of

main or trunk lines, and independent automatic switches at

e^ch end of the trunk lines independently controlled from the

subscriber's station, of a loop circuit connecting the switches at

each end and a local subscriber's station, and circuit connec-
tions between the same and the switches for controlling the
latter, whereby a complete metallic circuit may be automatic-
ally formed between the distant stations.

550,733. Electric Safety Device. Elihu Thomson, Lynn,
Mass. Application filed May 19, 18S7.

The combination is claimed with electric main supplying de-
vices in multiple, of a lightning arrester for both poles of the
circuit, an arc-rupturing magnet or magnets for rupturing an
arc following a discharge over either pole, and means for

rupturing a cross or short-circuit from one main to the other
through the lightning arrester resulting from a discharge to

ground from both mains together.

550,765. Signaling Apparatus for Telephone Switchboards.
Charles E. Scribner, Chicago, 111, Application filed

April 16, 1895.

A source of current and a signaling instrument are adapted
to be displayed when excited by a predetermined current, a
shunt about the signaling instrument forming with a portion
ol the signaling circuit a closed local circuit through the
signaling instrument including a source of current, the current
in the local circuit being almost sufincient to display the signal.

550,782. Method of Distributing Electricity to Electric
Lighting Systems. Charles M. Davis, Chicago, III.

Application filed April 14, 1S92.

A source of electrical energy of continuous direction ; sets of
converters and alternators are employed, the several sets being
arranged at different phases and in multiple one with the
other.

550.822. Self-winding Electric Clock. Charles M. Crook,
Chicago, III. Apphcation filed March 25, 1S95.

In an electric winding device, in combination with the
electro-magnet, its energizing circuit and its armature a lever
which carries the armature, the main spring, a spiral sheave
suitably connected to the ma'n spring to wind it up when
properly rotated, a flexible stiap, chain or cable connected to
the armature lever and running thence about the spiral sheave
and secured thereto.

550.823. Electric Meter. Thomas Duncan, Fort Wayne,
Ind. Application filed May 22, 1S95.

NO. 550,692.

Tlie combination in an electric meter ol a retarding mechan-
ism consisting of an aluminum disk traversing the field or
fields produced by one or more permanent magnets having
their like poles upon the same side of the disk, and a magnetic
shield.

550,841. Electrical Measuring Instrument. Herschel C.
Parker, Brooklyn, N. Y. Application filed May q
1S95.

There is the combination with a base, of a magnet supported
thereon, a frame embracing the poles of the magnet, a coil ar-
ranged between the poles, a spindle at the upper and lower
portion of the coil, and having bearings in the frame, an arm
extending upwardly from the base and thence to the center of
the coil, a sleeve carried by the extremity of the arm, two
springs connected to the arm and to the upper and lower parts
of the coil respectively and arranged within the sleeve, an indi-
cator carried by the coil, a scale and electrical connections

550>857. Electric Time Alarm Attachment. Max Wolff,
New York, N. Y. Application filed July 3, 1S95.

The combination includes an alarm post of a clock or like
mechanism, an electric circuit including a generator, and an
alarm, a back board separating the two and provided with an
extension at one end adjacent to the terminals of the circuit and
located between the same, the terminals of the circuit being
fle,Mble and connected at their free ends by a block of insulating
material, a flexible loop ol insulating material connected with
the insulating block, and a clip carried by the loop and adapted
for engagement with the alarm post, whereby when the alarm
post turns the flexible loop will be twisted and the terminals of
the circuit will be crossed one over the other and brought in
contact with each other, closing the circuit.

550,860. Electric Car Lighting Apparatus. William Bid-
die, Brooklyn, N. Y. Application filed January 7,
1S95.

1 he combination includes a dynamo, having field helices and
cores and neutralizing helices, and their pole pieces within the
cores of the field helices, a secondary battery, an electro-mag-
netic pole changer, and circuit connections for directing the
current according to the direction of rotation of the armature,
and for energizing the neutralizing magnets in proportion to
the speed.

550,866. Electric Furnace. Frederic Chaplet, Laval,
France. Application filed May 29, 1S94.

Features claimed are: The heating chamber, the hollow re-
tort extending into the same to contain the material to be heated,
and the carbon pencils arranged to form an arc adjacent to the
retort, the retort having its inlet end outside the walls of the
furnace and closed by a suitable stopper.
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Electric Light Plant Installed for the
Franciscan Fathers at Oldenburg, Ind.
Thi5 small bat interesting plant was designed to furnish

light and power for the buildings of the Franciscan Fathers

at Oldenburg, Ind., and consists of a 25 horse power Ray-

mond gasoline engine built by the Wallace & Graves Manu-

facturing company of La Fayette, Ind., a 12 kilowatt bi-

polar Siemens &: Halske dynamo and a 250 ampere-hour

battery of chloride accumulators.

The gas engine is belted directly to a jack-shaft, upon

which is mounted a friction clutch for the dynamo and a

loose pulley for driving the

small triplex pump, as shown in

the picture. The engine is de-

signed torun with eithernatural

gas or gasoline and can be

changed from one to the other

while running, without affecting

it in the least The supply of

natural gas,
which comes

from a well

just on ts ide

the building,

teiy board contains'two Weston instruments, two automa-

tic switches for overload and underload, two knife switches

and two end-cell switches. The battery switchboard was

built by the Cutler-Hammer Manufacturing company of

Chicago, while the cell equipment was installed by F. L.

Merrill of the same city.

The order of Saint Francis, as established in the town of

Oldenburg, comprises separate buildings for both the Fran-

ciscan Fathers and the Sisters of Saint Francis. In the

sisters' buildings there is installed a 400 light multipolar

generator of the Siemens & Halske type and a 300 arapere-

ture Windings for Multipolar Generators," F. A. Musch-

enheim;" February 6th, "Lightning Arresters," W. R.

Garton; February 20th, *'The Outlook for Electro-chem-

istry," Bertrand S. Summers.

A Striking Electrical Phenomenon.
After a dry season of several months rain fell at Gren-

oble, France, on the 2d of October in the afternoon. The

rain-storm was without the accompaniment of either thunder

or lightning, although the skies were dark and gloomy, and

the storm continued into the evening.

"About eight o'clock," says

a narrator in Comptes Rendiis^

"on approaching my window

I saw appear suddenly a large

ball of fire at the extremity of

an iron arm placed at the sum-

mit of a house near by, for the

support of some telegraph lines.

The phenom-

e n o n was
within 100

meters of me,

so that I had

ELECTRIC LIGHT

is, however, somewhat unreliable, so that provision is made

to use gasoline when the supply fails.

The dynamo is the standard type of the Siemens &
Halske company, being in this case wound for 150 volts,

for charging the entire battery without the assistance of a

booster. The field rheostat of this machine contains suffi-

cient resistance to allow of running the machine direct on

the lights at no volts, if desired.

The batteries are erected on a substantial wooden rack, as

shown, and set in sawdust- filled wooden trays, these trays

being'set np on oil insulators. The battery is contained in

a separate room, well adapted for the purpose, and is a

model of convenience for examination and handling.

The switchboards, shown in the rear of the room, are

separately designed for the battery and the dynamo. The
atter is at the left of the picture and has two Weston in-

struments, six circuit switches, a main dynamo switch and

a field rheostat, mounted upon black slate, while the bat-

PLANT INSTALLED FOR THE FRANCISCAN FATHERS AT OLDENBURG

hour storage battery. This plant was installed previous to

the one of the Franciscan Fathers and has given satisfaction.

The current from the batteries in both cases is used at any

hour of the day for pumping the organs of the respective

chapels.

The gas engine shown in the picture is also designed to

drive the pump, which fills a number of large tanks on the

upper floor of the buildings, these in turn supplying the en-

tire water demand of the plant.

Chicago Electrical Association,
The Chicago Electrical association, composed of young

men interested in or connected with electrical pursuits, is

now holding semi-monthly meetings at 1737 Monadnock

block on Friday evenings at 8 P. m. Papers are announced

as follows: December 20th, "What Next in Electric Rail-

way Work?" J. R. Cravath; January 3d, "The Protection

of an Invention," \V. Clyde Jones; January 17th, "Arma-

a very complete view. The ball, perfectly formed, despite

the luminous radiations, was about 0.3 meter in diameter.

It had the appearance of a powerful electric light. From
the top of the arm support there was a constant gerbe of

large sparks, like those from incandescent iron when struck

with a heavy hammer. The little sparkling fountain was

directed upward.

"After a time—40 or 50 seconds, I think—the ball sud-

denly divided into three smaller globes, the largest about

the size of a toy balloon. The sparking ceased at once, and

the three balls, all like the first as to appearance, rolled

down the roof as if acted upon by gravity. Arriving at the

gutter—possibly touching it, for there were sparks just then

—the three balls simply went out, without noise or commo-
tion. Almost immediately after a second ball appeared at

the extremity of the aj-m. This did not remain long, but at

the end of two or three seconds it vanished noiselessly. At
the same instant from the extremity of the arm there was
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a fountain of sparks precisely similar to the first as to size

and color, and flowing in the same direction.

"I may add that about 5.30 P- M. a person worthy of

credence saw at an interval of a few minutes two balls of fire

at the same place, and related the same to me immediately

afterward.

"I found the next morning that the arm, which had been

vertical, was now inclined very perceptibly from the perpen-

dicular.

"Several ol the neighbors have related analagous experi-

ences in other parts of the city."

WESTERN ELECTRICIAN.

is that it has a steel balance wheel, which has become

magnetized. Possibly it can be cured by substituting a

gold balance wheel."

This diagnosis was no doubt correct, although made in

1858 by a country watchmaker, and probably before he

had ever heard of such a thing as a magnetized watch.

It may appear strange that a watch should have thus
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Gates Multipolar Dynamo.
The new Gates dynamo, illustrated herevnth, is the re-

sult of the experience of its designers in the erection and

construction of a large number of dynamos during the last

15 years, particularly with direct -connected machines. In

attaching dynamos to engines in crowded basements of large

office buildings, and in other confined spaces, difficulties

A Magnetized Watch in Early Days.

Bv Ralph W. Pope.

Those who are familiar with the life of the late Franklin

Leonard Pope will remember that in his schoolboy days he

was brought into close contact with railroad men, and became

quite proficient in all the details of the locomotive and the

track. His interest in railroad matters never lagged, and

had he not been selected by Superintendent Lovett to learn

to operate the Hughes printing instrument at Great Har-

rington in 1853 it is quite possible he would have become

a civil rather than an electrical engineer. It was during

his career as operator at this country office that he experi-

enced a difficulty with his watch, of which the writer was

reminded upon reading a recent article by Clark C. Ilas-

kins in the Western Electrician. The nature of his

duties at Great Barrington made it necessary that he should

carry a watch. Such a privilege was rare in those days,

and the best watch within the reach of a person in moder-

ate circumstances was an ''English levJer." It was a watch

of this type, previously owned by his father, that was en-

trusted to the young man. It was not long before this

watch, which had hitherto enjoyed a spotless reputation,

began to exhibit certain eccentricities which made it nec-

essary to have it overhauled and examined by the village

jeweler. No improvement in its action was perceptible,

and the watch was returned and re-examined time after

time, but without effect. After despairing of a cure, some

of the railroad men were conferred with, and it appeared

that although Bridgeport was the end of their run, they

did not entrust their timepieces to a city watchmaker. If

there was any man in the country who could fix that watch,

they informed its owner, "Thode" Heath of Curtisville

was the person. It seemed strange that in a little hamlet,

three miles from the nearest railroad station, should be

found the only watch expert who was considered equal to

any difficulty that might be encountered in his line. At

GATES MULTIPOLAR DYNAiMO.

been affected, considering the comparatively weak currents

ordinarily used in telegraphy, especially on this line, which

was only 25 miles in length, and energized by a Smee bat-

tery of 20 cells at each end. Those who are familiar with

the construction of the old Hughes printer, however, will

remember that on the right-hand side of the instrument

was a large horseshoe permanent magnet, standing with

the poles uppermost, and supported in an upright position

by being fastened at the bend to the base of the machine.

were encountered which were borne in mind in the design of

this new machine. It will be noticed from the cut that

either of the lower field blocks can be removed from the

magnet ring for inspection without removing the armature

or outer bearing. The belted machine differs from the di-

rect-connected only in that it has a sub-base and sliding

rails and in the speed. Both pedestals in the belted ma-

chine are removable, so that the aimature can be taken out

through the side, or by removing the upper yoke through

the top. The idea' of the Gates company was to simplify

the machine in its construction as well as in the erection and

handling afterward. That this has been accomplished is

shown by the fact that from one pattern iS different ma-

chines are built.

Open hearth steel pole-pieces are used, bolted to a cast-

iron yoke. The armature is of a slotted ventilated type,

with flexible bar winding. The commutator has removable

segments, and on this feature great stress is laid. The com-

pany claims that it has overcome armature reaction by large

field pieces with shoes and a heavy field charge. The arma-

ture and commutator are mounted on a sleeve through

which the shaft for either the direct-connected or belted type

is afterward placed. The illustration shows a belted ma-

chine ol 25 kilowatts, designed to be operated at 850 revo-

lutions.

These dynamos and a corresponding line of multipolar

motors are built by the Gates Electric Manufacturing com-

pany, 1139 Monadnock building, Chicago, which has re-

ceived flattering letters of commendation in relation to ma-

chines already installed.

THE CALCULAGRAPH IN TELEPHONE SERVICE.—VIEW OF "LONG-DISTANCE"
THE INSTRUMENTS IN NEW YORK.

SWITCHHOARD EQUIPPED WITH

the first opportunity the demoralized watch was entrusted

to Mr. Heath, and in due time the owner was sent for.

Upon reaching Mr. Heath's "laboratory" the watch was

produced, and the expert said: "Young man, what kind

of work are you engaged in?"

"I am the telegraph operator at Great Barrington," he

replied.

"That accounts for it then. The trouble with that watch

The operator, standing at his work (especially if he stooped,

as was usually the case in manipulating the keyboard), was

frequently close to this magnet, so that it was quite proba-

ble that the watch in the upper vest pocket was occasion-

ally under its influence. Whether this was actually the

case or not, the watchmaker fitted the watch with the gold

balance wheel, and, so far as the writer knows, there was

no further cause for complaint.

American Street Railway Association,

At a meeting of the executive committee of the American

Street Railway association, held in St. Louis on December

9th, the Southern Hotel was selected as the headquarters for

next year's convention in the chy named. The meetings of

the association will be held in the Olympic Theater, across

the street from the hotel. The hall for exhibits has not

been selected yet. The local committee is already hard at

work, and is planning to make the convention of 1S96 a

memorable one. Secretary Penington suggests that pros-

pective visitors make early reservation of hotel accommoda-

tions, as a large attendance is expected. Interesting topics

oi discussion have been selected, but the complete list of

papers and authors will not be ready for some time.

Prof. Bigelow of Washington suggests the idea that the

earth acts as the armature of a great dynamo, and by re-

volving in the sun's magnetic field generates the so-called

earth currents of electricity. Mr. Lang thinks that by
wrapping the earth with a suitable system of conductors,

power could be obtained, and he even goes into a calculalion

how much it would be. The cost of such a plant would be,

of course, enormous.
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The Calculagraph in Telephone Service.

In the early days "of telephony exploiters found consid-

erable difficulty in securing recognition for their scheme as

a commercial possibility. The public was inclined to re-

gard it as a scientific toy or a luxury in which only a

chosen few could indulge. Under these conditions it is

not to be wondered that the telephone companies' princi-

pal efforts were directed toward getting the people to use

the telephone, and one of the indncements held out to sub-

scribers at the time was that they could use the lines

as long and as often as they saw fit. Now, however, the

conditions have changed, especially in large communities

and on the lines of the Long-distance company, and one

of the great problems confronting the telephone companies

is how to restrict the use of the telephone within reason-

able bounds, so that important lines will not be constantly

used by persons who could transact their business in much

less time and with equally satisfactory results if they were

compelled to do so.

Natorally, the first solution that suggests itself is the

toll system, and this has been attempted, but the success-

ful adoption of this plan involves many serious problems,

and one of ihe first that confronted exchange managers was

the question of seeuring a reliable system of recording the

time occupied by subscribers in conversation. It was found

by actual experience that where ihe company depended upon

the operators to make a note with pen or pencil, on tickets

or blanks prepared for the purpose, little reliance could be

placed in the records. The arrangement was unsatisfac-

WESTERN ELECTRICIAN.

the scheme was the absence of some accurate and reliable

method of recording the actual time of conversation so that

it could be demonstrated beyond question not only that the

service was given but that it was furnished at a certain time.

To those who have had experience in long-distance service

or in exchanges centrally located, from which many lines ex-

tend out to neighboring towns and villages, and where the

business interests and social life of these numerous com-

munities are so interwoven as to be practically a unit, the

importance of this problem will be at once apparent.

About two years ago it was proposed to introduce the

A.M. P.M.
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backward and forward; this records the time of day and also

makes an impression of the two dials at the left, but not of

the pointers. Fig. 3. At the end of the message the ticket

is again inserted in the slot in the same position as before

and the left-hand lever is pulled forward, thus printing in

the center of the two left hand dials the two pointers, as

shown in Fig. 4, which will point toward the figures which

represent the exact length of time which has elapsed since

the first impression was made.

Thus, it will be seen, these instruments record the time of

day a connection is made for a conversation, the time which

elapses between the first *'ring-up" from the subscriber or

the local exchange to the time when the person wanted at

the distant city is secured and communication is completed

between the two persons who wish to talk, the time which

elapses during the actual talk, on which time the charge is

based according to the distance covered, and the time which

elapses during an interruption of a conversation from any

cause, so that the interrupted lime may be deducted from the

total elapsed time, in making the charge to the customer.

It will thus appear that for the telephone service of the

American Telegraph & Telephone company the calculagraph

performs four separate and distinct offices. Long-distance

exchanges have been equipped with these instruments at

New York, Boston, Providence, Troy, Buffalo, Philadelphia,

Pittsburg and Chicago, and m?,ny local companies in the

cities already named and in others have begun to use these

instruments in local and suburban service. The parent

company is known as the Calculagraph company of No. 2

FIG. 5. THE CALCULAGRAPH IN TELEPHONE SERVICE.

—

RECORD OF EARNINGS.

tory to the company as well as to the subscribers, and

was a source of many disputes. An idea of the trouble

that was encountered can be gained from the experience

of one eastern exchange, where a determined effort was

made to devise a scheme by which the time occupied in

conversation would be an important factor in the cost of

the service. When the new rule was introduced the chief

operator discovered that during busy parts of the day oper-

ators were in the habit of making half-a-dozen connections

before recording any of them. An inspection of the cards

showed in some cases that one operator would make six

FIG. 2. THE CALCULAGRAPH IN TELEPHONE SERVICE.

—

VIEW OF INSTRUMENT COMPLETE.

calculagraph into this service, and arrangements were made

to conduct extensive experiments in a New York exchange.

Several instruments were placed in actual service, and dur-

ing the last year they have been relied upon absolutely not

only in "long-distance" service, but in the **toH" department

of the local service. In the accompanying cuts Fig. i gives a

partial view of the switchboard of the American Telephone

& Telegraph company at New York, equipped with these

instruments, and Fig. 2 shows the appearance of a single

instrument completed and ready for service. It should be

mentioned in this connection that the calculagraph is a com-

bination of a clock and recording apparatus by which

mechanical calculations and printed records of the net re-

sults are made. Tickets are used upon which the several

records required are stamped. Specimen records are shown

in Figs. 3 and 4, these cuts being reproductions of tickets

used by the Central Ll"nion Telephone company, and in

Figs. 5 and 6 two additional forms are given, by which it

will be seen that calculations of money earned at any

standard rate per unit of time can be produced as readily

as the record of the time occupied in a telephone conversa-
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Maiden Lane New York. The Pope Manufacturing com-

pany will represent the company in Chicago.

Mr. Yerkes' Views on Municipal Owner-
ship Commended.
[From the Chicago Ckronicle.'\

Though Mr. Yerkes' motive in decrying municipal owner-

ship of street car plants is obvious, yet his statement in the

main is correct.

It is idle to talk of municipal ownership of gas companies
or street car lines until the merit system is thoroughly en-

grafted upon municipal life. The illustrations of short ten-
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to 10 connections at exactly the same time—according to

the records'in the company's office—upon which it was nec-

essary to compute the bills of subscribers. This, of course,

was an impossibility, but it seemed equally impossible to

correct the practice. In one case this was explained by the

fact that the clock in the operating room was located in an

inconvenient position and most of the young ladies were

obliged to turn about and look at the clock each time they

received a call, if they were to comply with the require-

ments of the company. Taking advantage of this experience,

another exchange, also in an eastern city, purchased a large

number of stop watches for its operators, but this only

partially overcame the difficulty. The main objection to

THE CALCULAGRAPH IN TELEPHONE SERVICE.—TICKETS USED BY CENTRAL UNION TELEPHONE COMPANY.

tion. This, it will be readily understood, makes the instru-

ment applicable to many fields, including messenger service,

billiard and pool rooms, livery, bicycle and boating com-

panies, as well as in factories and shops employing many
operatives and clerks.

Returning to the subject of telephone toll service, it is ad-

mitted by the managers of large exchanges that thus far it

has met all the requirements of service. The instrument,

can be used by operators without special "training, as the

method of operation is very simple. At the beginning of a

message the ticket is inserted in the slot at the front of the

instrument against the guide and is shoved to the right un-

til it fits in the corner. The right-hand lever is then pushed

ure of employes under the municipal system and the extrav-

agance in the number of employes before elections, indeed

the various objections and illustrations made by Mr. Yerkes
against the general suggestion of municipal ownership, are

true as the case stands. But if after many years' experience

of a real merit system the municipality should conclude to

enter the domain against which Mr. Yerkes as a public-

spirited citizen makes protest, the story would be altogether

different.

Socialism is involved in the proposition (hat theciiy shall

control its own streets in the common interest. It is limited

and beneficial socialism. But the conditions must be just

right before it can be made a success. Not in this genera-

tion would it be possible for the municipality thoroughly,

economically and satisfactorily to operate street cars or gas

works.
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The IVIultipolar Series Reversible Mill

Motor.

For operating heavy machinery in rolling mills and foun-

dries, for swing-bridges and traveling cranes—in fact, in

all places where a strong, simple and serviceable machine

is required—no power can be more adaptable than the

electric motor. The accompanying cuts show the Card se-

ries reversible multipolar motor and controller, manufac-

tured by the Card Klectric company, Mansfield, Ohio.

Fig. I shows the motor completely enclosed; thus the ma-

chine can be used in places where the open type of motor

would soon be destroyed. This motor, in connection with

improved controller and current regulator, makes a very

desirable outfit for operating traveling cranes, turnbridges,

hoists, bending rolls and other kinds of machinery which

require various speeds in either direction. Attention is

called to the method of mounting this motor for general

work. The front of the motor is supported on a cast-iron

stand rigidly fastened to the bed-plate of the machine or

other foundation, with trunnions on each side of the upper

part, taken through suitable bearings on the motor case,

forming a pivot for the motor to swing on. The rear part

of the motor is supported on springs at each side, with

springs above, held in compression by bolts through the

pedestals, which support them and which are also fastened

to the bed-plate. The object of this arrangement is to pro-

vide a flexible support for the motor and a cushion for the

gearing when heavy loads are thrown on the motor or the

direction of rotation is suddenly reversed. In practice it

has been found to work admirably, and, in addition to sav-
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the left carries the reversing rings and others for regulating

the flow of current through the motor. Of these there are

10, and the resistance between them is so proportioned that

no spark follows when a change is made, no matter how
slowly the lever is moved. Near the bottom of the con-

troller is a series of binding blocks for making connection

to the motor, current regulator and the line. These bind-

ing blocks are plainly marked with letters and figures and

correspond with others on the motor and regulator. With

each controller the company send'; a diagram of the wiring.

The cylinders for starting and regulating the current are

compact and strong, with ample insulating resistance for use

on any circuit up to and including 500 volts and have suffi-

cient metal in the contacts to carry a large excess of current

without heating.

The Abendroth&, Root Company's Legal
Victory.

On November 19th action was begun by the Philadel-

phia Edison Electric Light company of Philadelphia against

the Abendroth & Root Manufacturing company of New
York, to recover $34,000, and a countersuit was filed by

the Abendroth & Root Manufacturing company against the

Philadelphia Edison Electric Light company for $6,830.99.

This suit was tried in the United States Court in Brooklyn,

before Judge Wheeler and a jury, and a verdictwas given

in favor of the Abendroth &: Root Manufacturing company

for the amount of the countersuit.

The Abendroth &: Root Manufacturing company manu-

factures the Root water-tube boiler, and between the years
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conclusion that the greatest breakage will occur at the

weakest point, it was necessary to establish by evidence the

fact that these bolts were equal, if not superior, to anything

to be found in the market. When these bolts broke, in al-

most every instance a curious phenomenon occurred. At
the point of fracture, the metal, instead of being contracted

to a smaller area than that of the bolt itself, retained the

original size and area, showing no contraction whatever,
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FIG- I. THE MULTIPOLAR SER

ing the gears, gives the motor a noticeable advantage in

starting heavy loads at slow speed. Where the conditions

are such that the spring suspension is not advisable, brack-

ets are provided on the motor for bolting to the bed-plate or

foundation rigidly.

To satisfy the class of work for which this motor is de-

signed, nothing but the best material can be used with

safety, and the construction must be as thorough and com-

plete as it is possible with modern tools to make it. Special

pains have been taken in the design to provide large bearings

for the armature shaft and other parts subjected to strains and

wear, and in every part a generous excess of metal is al-

lowed for mechanical strength and as a factor of electrical

safety.

Fig. 2 represents the controller with the lever in a vertical

position for current " off" and the door open, exposing the

mechanism for regulating the current. Fig. 3 shows the

back removed, exposing the wiring and connections to con-

tact fingers. The controller is strongly put together and

finished with iron filler or japan, as desired. The working

parts have received the most careful attention. They are

practically self-contained, and with the exception of the

operating lever are fastened to a back made in one piece,

which can be removed from one case to another without

disturbing any of the parts. Each controller is provided

with two revolving cylinders, geared together and operated

by the lever, at the top of which is fastened a series of

contact rings. The one at the right is used exclusively for

opening and closing the circuit and has 24 contacts. These

contacts are so arranged with reference to the motor wind-

ing that arcing is impossible. A separation of one-six-

teenth inch between rings and contact arms will open the

circuit without carrying current across. The cylinder at

lES REVERSIBLE MILL MOTOK.

1SS9 and 1S91 furnished the Philadelphia Edison Electric

Light company about 3,500 horse power of boilers, these

boilers being supplied on four different contracts, each of

which followed the other at short intervals.

Soon after these boilers were erected and in operation in

the Philadelphia Edison plant, a series of troubles followed,

which finally culminated in a fatal accident. This brought

the matter into the Coroner's Court in Philadelphia,

where, after a careful investigation by a jury of experts, a

verdict was returned acquitting the Abendroth & Root

Manufacturing company and holding the Philadelphia Edison

Electric Light company responsible.

The troubles mentioned were due, as claimed by the Phil-

adelphia Edison Electric Light company, to bad workman-

ship, bad material and faulty design, and also to the con-

tractors failing to comply with all the articles agreed upon

in the contract, and on these grounds the complainant

brought the suit just closed, in which it sought to recover

$34,000, which it claimed it had spent in remedying the so-

called* defects. The Abendroth &: Root Manufacturing

company claimed that the plaintiff had not paid them all

that was due on the orders for boilers, and also for addi-

tional material furnished, and on these grounds brought

the countersuit mentioned.

The Abendroth & Root Manufacturing company suc-

ceeded in the first place in establishing the fact that it had

lived up to every article of its agreement and had even done

more than it agreed to do.

In the second place it succeeded in establishing the fact

that it had used the best material obtainable in the market.

In this connection it is interesting to note that tlie greatest

number of breaks occurring in these Edison boilers were

reported to be in the item of boltsj and as it is a natural

FIG. 2. THE MULIIPULAR SEJUEb REVERSIBLE MILL
MOTOR.

but breaking sharply and squarely in a similar manner to a

pipe-stem. This caused the question to be raised as to

whether crystallization had occurred, and to determine this

point, many of these bolts were taken to a steam hammer

and flattened out cold to less than one-quarter of an inch

in thickness. In every instance the flattening was done

without the slightest show of fracture running up into the

body of the bolt, whereas if crystallization had taken place

at the point of rupture the metal would necessarily show

brittleness and breakage similar to the action of a piece of

cast-iron similarly treated. Another test applied to many

THE ML'LTirOLAR SERIFS
MOTOR.

REVERSIBLE MILL

of these bolts was to bend them double when cold so that

the two ends met, and this also proved the excellence of the

quality of the bolts. In order to show that no effort had

been spared to improve the quality of the material used,

the Abendroth & Root Manufacturing company had other

bolts made of the best rivet iron, substituted in the place

of the original ones, but all such bolts were fractured in

identically the same manner, and a still further trial was

made vrith steel bolts, which were affected with the same
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results. In order to make this breaking point test still

stronger, three-quarter inch bolts were substituted for the

five-eighths inch bolts, but with no better results. Be-

yond thii, the shape of the head, and also the shape of

the lug which received the head of the bolls, were

changed in every conceivable way, but all to no avail, as

the fracture of bolts continued in this almost unaccount-

able manner, whereas fracture in the other parts of the

boiler was very infrequent indeed. It follows that no

better evidence could be famished or was needed that

good material was used throughout.

To answer the allegation of bad workmanship, iheAbend-

roih i: Root Manufacturing company, which has always

been very jealous of its reputation, showed by means of

photographs the tools which it now uses in the manufacture

of boilers, and proved that these tools had been used

n manufacturing all of the boilers supplied to the Philadelphia

Edison company. As these tools are made to produce in-

terchangeable parts, with cutters and other working details

fixed immovably in the same position and adjusted to such

positions by sets of templets carefully standardized, and

further as the positions of the metal parts of the boilers

were fixed from working points produced in the casting, it

was found impossible for the plaintiffto show that such work-

manship cculd be other than that produced in the many

boilers manufactured by the Abendroth &: Root Manufactur.

ing company. Moreover, as such trouble as was experienced

in the Philadelphia Edison station has never been known in

other plants, it stood to reason that, with workmanship and

materials the same, all the troubles at the Edison station

must have been due to local conditions existing In the plant

itself. This same argument bore also on the fourth claim

of bad design.

Euthermore, the Abendroth &: Root Manufacturing com-

pany succeeded in proving that the accidents were due en-

tirely to the unreasonable handling of the boilers by the

Edison company, with the object of forcing these boilers

far beyond their rated capacity, sometimes exceeding this rat-

ing byas much as ico per cent, and over. It also showed

that the Edison company eniployed unskilled labor, and that

these employes had instructions to keep steam up to the re-

<ji'.ired pressure irrespective of any demands that might be

made on the boilers, and that the whole idea was to keep

the lights going which the Edison company had contracted

to supply, without regard to the personal safely of the at-*

tendants or capacity of the boilers.

One of the very important, matters brought to light in this

case, and acknowledged by the Edison company, was the use

of extremely bad feed-water. It seems that the Edison com-

pany sunk a well beneath the station, and this was the only

water used to supply the station. This water, as was shown

by the analysis presented during the trial, contained not a

rsmall amount of sewage, and ran 34 grains of impurities to

the United States gallon, almost S per cent, of these im-

purities being proved to be sulphate of lime; while salt ex-

isted in appreciable quantities, and also a number of nitrates

and ammoniacal salts. This water was what might becalled

the surface drainage of the city of Philadelphia, and as the

<ity has, unfortunately, a very poor sewerage system, this

drainage amounts to what might be regarded as sewer water

which had undergone a certain amount of filtration in the

earth down to the impervious strata along which it ran and

finally collected in this well. In order to counteract the

bad effects from this water, no small amount of chemicals

was used. These were changed at times, and finally the Edi-

son company seemed to settle down on the use ol cutch, or

what is more properly known in chemistry as catechu, which

contains a considerable quantity of tannic acid. In the

storage tank located above the boilers large quantities of

caustic soda were also put in the water, making so strong a

solution that water dripping from it would take the hair off

of the horses that passed beneath it, also inflicting serious

burns upon the workmen who were so unfortunate as to catch

a sprinkle. The result of the use of this bad feed-water was

naturally shown in the collection of a large amount of scale

in the tubes, varying in thickness from five-sixteenths of an

inch to one inch, and thereby closing down very materially

the area of the tube opening. The chemicals used attacked

the metal parts of the boiler and oozed through the joints

thus attacked so as to form incrustations, which had at times

-almost entirely covered the bolts and bends. This incrusta-

lion proved so hard that the workmen were obliged to use

a. hammer and chisel to remove it. This state of affairs

caused a rigidity of parts which were designed to be flexible,

and it also caused the unnecessary burning out of many of

the tubes.

Another very important point established by the evidence

was that an excessive forced draft was used in order to drive

the boilers to the unreasonable extent to which they were

used, and evidence showed that this draft was sufficient at

times to support a column of water from three to four inches

in height.

Several well-known experts appeared in this case and ac-

counted for the various troubles here enumerated. One of

the most interesting points developed was the production of

water hammer in the tubes of these boilers, which was ex-

plained in the following manner: It is a well-known fact

that every pipe or tube has a definite capacity of discharge,

and when this capacity is reached no more water or steam

can be delivered through an opening of such an area; so that

in case a larger discliarge is required, a larger tube must be

used. In driving these boilers to such an excessive extent,

in the course of natural circulation the water and steam

passed up along the Inclined tubes to the front headers and

there advanced upward into the overhead steam and water

drums from which the steam was delivered to the piping sys-

tem. Vv hen the circulation reached a point equal to the ca-

pacity of the tube, of course no more steam or water could

be discharged from that upper end of the tube, but as the

heat still continued to be applied around the tube, more

steam was generated, and of course the pressure of this steam

in the tube forced the steam and water back down the tube

until it reached the rear header and here the steam suddenly

had a chance to escape upward by the course of the rear

headers to the overhead steam and water drums, and the

colder feed and circulating water trying to enter the lower

end of the tubes from these same rear headers came in con-

tact with the steam thus seeking passage oi escape. The re-

iff brought in as an expert Prof. Spangler of Philadelphia,

while the defendant brought in as experts Dr. C. E. Emery
of New York and Prof. R. C. Carpenter of Sibley College,

Cornell University, Ithaca. Prof. W. D. Marks of the
Philadelphia Edison company and Albert A. Cary of the
Abendroth & Root Manufacturing company also testi-

fied.

Alternating Arc Lamps.
The development of alternating current appliances dur

ing the past few years has been truly remarkable. In
nearly every department of lighting and power they have
proved formidable competitors of the direct current appa-

ratus, and that too against deep-rooted prejudice.

In no case has the alternating current demonstrated its

adaptability and usefulness in a more striking manner
than in arc lighting, especially since the carbon manufac-
turers have been so successful in producing a first-class

article in the way of a cored carbon suitable for this class

of work. The advocates of the alternating arc claim that

it has all the advantages of the direct current arc, and a

great many more beside. Given a lamp capable of good
regulation and good carbons, and the alternating arc will

produce as much light, if not more, per watt consumed,

as the direct current arc. The light, too, especially for
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suit was a sudden condensing of the steam, which was fol-

lowed by a rush of water into the vacuum at an exceedingly

high velocity, and this water rushed along the tube at about

this same velocity until it reached a bend at the end of the

tubes. The result was a very sudden and powerful blow
there, practically like that of a cannon ball, which caused the

bolts to rupture in the manner described, breaking them in

fact, so rapidly that a flow of the metal composing them, at

the point of rupture was impossible.

This flow necessarily would take a certain amount of

time. The consequences of this sudden blow were exhibited

in the breakage of these bolts without contraction of area

at the point of rupture. It was remarked during the course

of the trial that it was fortunate that these boilers were

composed of small headers covered by small castings known
as connecting bends, and that thus the damage done

affected merely these small castings, producing there local

results instead of rupturing large castings, which would, of

course, be attended by far more serious ruptures. Glass

models were shown at court which illustrated beautifully

the theory thus presented. Other glass models illustrated

the irresistible power of the water hammer, the force of

Mjjiiich was sufficient to break the tubes which held the

water surrounded by a vacuum.

The counsel for the Philadelphia Edison company in-

cluded Tracy, Piatt & Boardman, and the counsel for the

Abendroth & Root Manufacturing company Benedict &
Benedict and Witter & Kenyon of New York. The plaint-

indoor use, is claimed to be far more agreeable to the eye,

being softer and more evenly diffused and free from disa-

greeable shadows. Under white ceilings the alternating

arc produces all the effects of the so-called inverted arc

without the disadvantage of the deep shadow immediately

under the lamp. Using the alternating arc in this manner

an agreeable combination of direct and reflected light is

produced. For outdoor use a reflector is desirable.

Another development that is promised is the substitution

of the large and efficient alternating unit for small arc

dynamos in all large central stations. Alternating lamps

can be run in series for street lighting from the primaries

or from step-up transformers, and scattering customers

can be supplied from transformers, and that, too, on a

meter if desired.

The illustrations show a lamp designed for alternating

service and placed on the market by the Fleming-Spence

Electric company of 652-660 Hudson street, New York.

As may be seen, the lamp is as simple as can be made.

The regulation is performed by a solenoid and core acting

through a system of levers on a most ingenious feeding de-

vice. This device is so constructed that it is impossible

for the lamp to overfeed or burn a coil in consequence, and

there is no delicate mechanism of any kind in the lamp to

become clogged or get out of order. The lamp is sup-

plied in various styles of ornamentation, some of which

are extremely handsome.
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Hard times do not seem to prevent the inventive genius

of the country from flooding the market with novelties and

absurdities of every class and description. According to

the Patent Office records there is, and has been during the

last year, great activity in this field, and most of us are

willing to believe that it is an indication of improvement

in trade and financial affairs, but there are some who seem

to think that this remarkable showing at this time lends

another meaning to the old expression that " Necessity is the

mother ol invention."
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done by competent men and in strict compliance with the

rules, otherwise serious results niav follow.

Of late several references have been made by the daily

papers throughout the Empire Stale to the proposed intro-

duction of electricity upon the Erie canal, and in some of

these the impression is evidently sought to be conveyed

that the problem has been thoroughly canvaf.sed; that the

engineers have concluded their work and determined that

the project is economical, and that everything is now in

readiness to proceed. Such a condition of affairs would be

welcomed far beyond the confines of the state, but do the

facts warrant these conclusions? Have competent en-

gineers "figured" out the cost ? Who are the engineers?

Where are their reports to be found ?

That is a remarkable statement by Mr. Edison which is

just now going the rounds of the daily papers. "Our pres-

ent patent laws," he is reported to have said, "'which, as

interpreted by the courts, encourage perjury and put a

premium on fraud, are worse than a farce." Such a state-

ment, coming from such a source, must create considerable

wonder in the minds of those who know how much Mr. Edi-

son owes to the patent system of this country. It is gener-

ally admitted that our patent departmeot is not perfect,

that there have been irregularities in its administration, and

that injustice may have been done worthy inventors, but it

seems hardly possible that Mr. Edison should assume to

condemn the system in the manner and language which he

is reported to have employed.
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if this were not the case it is necessary to so surround inter

locking plants with safe guards as to make it impossible that

such derailments should occur. It is within the limits of

reasonable cost by adding electric locking to render ordinary

plants perfectly and entirely safe from such accidents as this

one, evenifthe trackmen carelessly fail to maintain the gauge.'"'"

In view of the attention that is being given to this subject

by steam railroad men, the paper by W. H. Elliott on "Elec-

tric Locking Circuits for Interlocked Crossings," which is

printed on another page this week will be read with ad-

ditional interest by those who have given especial attention-

to this class of work. It has been an up-hill fight for in-

ventors to secure recognition and co-operation in their ex-

perimental work from railroad corporations, but now these-

concerns seem to recognize the necessity of developing a

thoroughly practical system, and there is no doubt that with-

the encouragement and assistance they can lend great prog-

ress \vill be made at once.

It would require more time and study than the average

business man can devote to such matters to follow the de-

velopments in the Long Island Traction controversy that is

now receiving so much attention in New York city. The
case has passed from the lower courts to the state Supreme

Court; then to the United States Circuit Court of Virginia,

and now it is back again in the state courts, and if there is

anything left of the property by the time the controversy

closes it will not be the fault of the legal luminaries who are at

present guarding the interests of their clients. No wonder

e'ectric roads fail when they are manipulated by stock

jobbers and legal sharks. In this case the property has

been attacked on every possible plea, and it is not to be ex-

pected that these onslaughts have enhanced its value.

Generally speaking there is an opinion that the only

interest street railway companies have in the community is

iheir ability to extract the nickels and dimes of their patrons.

That this is not true will appear to anyone who will take

the trouble to inquire carefully into the subject. The street

railway interests are important and demand protection, and

they deserve it, too, judging from their contributions to the

city finances. In illustration of this fact it is only necessary

to mention one case which is reported in the daily papers of

the East, and which does not seem to have attracted especial

attention among those who are constantly denouncing street

railroad corporations. The taxes on the property of the

Brooklyn Heights Railroad company this year amounted to

$195,000. It is said that there is not another corporation

in the city of churches whi:h contributes so large a sum
toward defraying the public expenses.

At this time, when merchants are resorting to all sorts of

devices to attract attentiofi and draw the crowds of sight-

seers who frequent the large cities, it is well to remember

that there is no attraction so interesting to the masses as a

brilliant electrical display. Incandescent lamps lend them-

selves readily to decorative purposes, and the special forms

that have been designed for this claj-s of work make it easy

for window trimmers and general decorators to utilize them.

It should be borne in mind, though, that care should be

taken to avoid danger from fire. The wiring should be

One is compelled to admit the force of the remark that

there is nothing new under the sun when such experiences

are related as that detailed by Ralph W. Pope in his in-

terestmg contribution this week entitled "A Magnetized

Watch in Early Days." A few years ago there was as much
interest displayed in non-magnetic watches as there is at pres-

ent m the underground conduit railway. The subject was a

fad, and people thought at that time that they had discovered

something new. but in this they appear to be mistaken.

Mr. Pope relates a story connected with his brother's early

experience in telegraphy which establishes pretty clearly

that the same trouble was met, recognized and overcome

forty years ago as has of late occupied so much attention.

The experience, as related in another column, is interesting

and should be especially instructive to those who fail or re-

fuse to recognize the work that was done in the early days

when telegraphy was the chief branch of commercial elec-

tricity.

Of late there have been several accidents on steam rail-

roads which have been attributed to neglect or poor judg-

ment on the part of the interlocking men, and this has di-

rected especial attention to the necessity of surrounding the

interlocking crossings with every device obtainable t%t
will provide additional safety. A recognized authority on

steam railroad equipment and management, commenting

upon a recent accident at an interlocking crossing, said:

"The average towerman is liable to errors of judgment and

also to absent-mindedness to a surprising degree, and even

OxE does not expect much from such a pulilication as the

Electrical Journal, but occasionally there is a display of ig-

norance on the part of the "professor" and the "doctor" in

discussing matters of general interest that is astounding, even

considering the source. In the last issue, for instance, refer-

ence is made to the recent decision of Judge Townsend in

the Van Depoele patent cases under the heading; "Under-

ground Trolley Litigation—Thomson-Houston Company
Wins a Suit Against Winchester Avenue Railway." But

this is not all. Further misinformation is presented as

follows:

Judge Townsend, in the United States District Court, has-

rendered a decision in the case of the Thomson-Houston
Electric company against the Winchester Avenue Street

Railway company by which the claim of the plaintiffs to the
Vanderpoel patents is sustamed. The suit was in reality an
issue between the General Electric company and the West-
inghouse company and called for a perpetual injunction re-

straining the use of the underground trolley on the Westing-
house roads. The injunction, it is said, gives to the General
Electric company the exclusive right to manufacture and sell

tlie underground system. The case will be appealed to the-

United States Supreme Court.

The facts in the matter are that Judge Townsend, of the-

United States Circuit Court, at New Haven, Conn., on the

7th inst. handed down a decision by which Van Depoele-

patent No. 495,443 was sustained, and No. 495,383 declared

invalid. These patents are owned by the General Electric

company, and the suit was really directed against the West-

inghouse company. The patents cover the overhead under-

running trolley and have nothing to do with underground

trolleys whatsoever. By the way, the great inventor's name
was Van Depoele and not Vanderpoel. This little incident

will serve to show how little dependence can be placed it*

any statement made by Barrett or Hornsby. Through-

ignorance or perversity they manage to distort and misrepre-

sent facts to suit their convenience.

Not only North Side merchants, but businesssmen and

shoppers in every part of the city, are complaining of the

poor service that is being furnished by the electric street

lighting bureau of the city of Chicago. Even in the

down-town district the city street lights are constantly

going out, and important thoroughfares are left in total

darkness for hours at a time. Here is a sample of the-

complaints, taken from the Chicago Tribune of last Sun-

day:

Until eight o'clock last night there were no street

lights in the down-town district west of Clark street.

Except for the light furnished by the Edison and other
private companies the streets were not illuminated, and'

pedestrians who walked to the West Side or took the
Metropolitan "L" trains were compelled to go through
dark streets.

Yesterday workmen and electricians were repairing the
circuit which furnishes the city lights in that district,

and the work . was not completed until nearly eight

o'clock.

Again on Monday night darkness reigned on the South

Side. The Chicago Record tells of one instance where a foot

pad attempted to "hold up'' Dr. Ebert of Michigan avenue

when returning to his home. He was attacked on Peck

court Monday night just west of Michigan avenue, and when^

he resisted was fired upon. Fortunately the bullet missed

the mark. Dr. Ebert is indignant because the city does not

provide safe thoroughfares upon which citizens can safely

walk after dark. The Record says:

Dr. Ebert said yesterday that he had made repeated com-
plaints to City Electrician Barrett about the illy lighted con-
dition of Peck court between Wabash and Michigan ave-
nues.

This is not the only district that has suffered, and the

North Clark street merchants are not the only shop-

keepers who have found it necessary to provide street

lights and cease to depend upon the city ser^'ice. Suclv

an outrageous state of affairs is unknown in any other

city in the country. And still Barrett has the audacity tc-

seek further extension of the syslem.
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Coupling Compound Machines in Paral-
lel.

Ie is generaJIy conceded that two compoand wound ma-

chines, A and B, will furnish equal amounts of current at

the main bus-bars ol the board when they satisfy the the-

oretical condition

—

u r+R

u'~r'-|-R'

u being the potential in the armature, the winding being

in series and the cables connected to dynamo A; u^ the cor-

responding potential for dynamo E; r the resistance of the

armature of A; i^ that of the armature of B; R ihe resist-

ance of the series winding and the connections of A; R^

the corresponding resistances of B.

In these conditions, says a foreign exchange, the two

machines should act perfectly in paralled. But this state

of things is not thoroughly constant, for the least varia-

tion of one of these quantities will result in giving one

of the dynamos an advantage which may change the

second into a motor. It is common practice to unite the

positive brushes by a cable of feeble resistance, but this

arrangement, while guaranteeing against the reversing of

either dynamo, does not completely prevent the change

from dynamo to motor, as under some circumstances the

transforming current may cross at the brush connections.

The employment of this connection vitiates the formula of

equality above, save when

r=r' andR=R'
and consequently u=u', if the action of the machines is such

that normally no current flows from the one machine to the

other.

Xow, consider the case where the resistance of the arma-

ture r of A is superior to that of r^ of B, and assume the re-

sistances of the series windingF, etc., are equal and the ma-

chines develop equal currents. The potentials in the two ar-

matures are respectively Ir and Ir^ As we have r > r', the

difference of potential at the brush of B will be greater, and

it will flow through the special connection, the brushes and

the series winding of A, a current flowing to the bus-bars.

Consequently the ammeters at the boaid will show for A an

iatensily greater than that of B, while in reality the two ma-

chines are developing equal currents.

Consider now the case where, the armatures having equal

resistances, ihe series winding and the connecting cables of

A are superior to those of B, and suppose that the ammeters

indicate equal intensities. Here the potentials are IR for

A, and IR^ for B, and as we have R>R' the potential at

the brushes of A should be superior to that at B, and a cur-

rent should flow through the special connection from A to

B. Then the ammeters will indicate equal intensities for

the two, when in fact the difference of current furnished by

the armatures may be considerable.

Thus we see that ammeters in the machine circuits of

The neutral condition of the special connection may be

readily shown by means of a simple upright polarized needle

within a coarse coil, mounted in derivation upon the special

connection. The needle will remain at zero when no current

flows, but will indicate at once when the balance is disturbed

by pointing to the machine furnishing the current. The
speed of the machine is then changed until (he equilibrium

is restored—quite a simple matter with well regulated ma-

chines.

Electric Locking Circuits for Interlocked
Crossings.'

Bv W. H. Elliott.

In locking electrically the levers of an interlocking ma-
chine and taking the control out of the hands of the opera-

tor after a route has been set and the signals cleared for an
approaching train, the use of the crossing is undoubtedly

Main batlcry
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made much ?aft'r, as the operator is then unable to change
any of the levers that would lead to a derailment. By lock-

ing the levers of the derails only, the operator is free to re-

lurn any signal to danger at any time, and by so doing en-

deavor to stop a train, should it be a desirable thing to do,

but more than this he cannot do. By locking the levers

electrically, it is also impossible for the operator to willfully,

or through carelessness, cause any damage to the interlocking

by opening a derail or switch for a train or engine to run

through trailing the points. There are several ways in

which the locking of the levers may be accomplished, that

which is suitable lor one crossing not being applicable to

others without going to too great expense, so that with each

application the details of the arrangement must depend to a

great extent on the nature of the crossing.

Probably the first in this field in this country was the

Union Switch &: Signal company, which strongly advocated

the use of electric locking, a proposition being regularly

made in their bids for putting in an electric locking device.

Finding, however, that owing to the cost it was seldom or

never wanted, they, while believing it was a good thing, have
not pushed it to any great extent.

The arrangement used by them to lock the lever consisted

ELECTRIC LOCKING CIRCUITS FOR INTERLOCKED CROSSINGS.

compound dynamos operating in parallel, when these are be-

tween the brush and its connection wiih the series wind-

ing, are not thoroughly reliable.

To readily equal.ze the current between the machines,

then, it is absolutely necessary to adjust the relative resist-

ances perfectly. Feeble differences of poleniial at the ex-

tremities of the special connection may determine currents of

great relative intensity, because of the low resistance of the

connecting cable.

In some installations for illumination the dynamos are reg-

ulated by their speed, and so adjusted that no current

shall flow over the special connection. In this case the rel-

ative resistances of the armatures may be disregarded as far

as equalization is concerned, and it suffice:^ to adjust the re-

sistances of the series winding and the connection cables in

inverse ratio to the fixed maximum output of the machine?,

to obtain the inlenuties dtsirei.

of an electro-magnet, inclosed in a box and attached to the

front rails of the machine in such a manner that when the
armature was dropped, it would fall into a notch cut in the
outer edge of a disc attached to the flop of the lever it

was desired to lock, locking it when the lever was re-

versed, the circuit through the magnet having been broken
by the reversal of the lever. To effect a release, a track
circuit placed beyond the limits of the interlocking was
used, which was so arranged that not until a train had
passed entirely off of the circuit and, therefore, out of the
limits of interlocking, could any change of the levers be
made. For single track crossings, when a train running
toward the crossing would release the locks before reaching
the interlocking, mechanical interlocking relays were used,

which, by means of a track-locking circuit, prevented the

completion of the releasing circuit, until the train had passed
entirely over the crossing and off the locking circuit. This
virtually accomphshed all ihat was desired with any ar-

rangement of circuits, so that the only claim made for those
about which this paper is written is, that no mechanical

I. Real before the Railway Signaling club, November 12,1895.

interlocking relay is used, and the number of circuits has
been reduced as much as is possible while accomplishing the
end desired.

By doing away with the interlocking relay the releasing is

eftected entirely by electrical means and there is no chance
of the points sticking and failing to release, nor is there any
chance for the locks to to be released before they should be
by the operator jarring the relay box. In the arrangement
shown in Fig. i five different circuits are made use of, one
a track-locking circuit T, a second a locking circuit Z, used
to energize the electro-magnei of the locks and keep them
unlocked, and the other three, releasing circuits which are
marked y?, and are used to restore the locking circuit after
it has once been broken, thereby lifting the lock armatures
and releasing the levers. The locking circuit Z, which for
the sake of distinction is shown in heavy lines, is made to
pass through the locking magnet .-/, through the contact
points /"of the relay armature, through the contact points
of the armature of the relay /?, through the locks A',

through the circuit breakers B and the releasing switch 5,M
being the battery of about 12 cells, used to energ'ze the
magnet A and the locks A', whenever the circuit is complete.
The locks being released and the armature of the relay A.
held up when the circuit is completed, any break in the cir-

cuit, as will occur at the points D and B, will, of course,
drop the locks and also the armature of the relay A, the ar-

mature breaking the lock circuit at the point j" and prevent-
ing the locking circuit from being restored, even if the circuit

was again made good at the point where it had previously
been broken. ' To restore the circuit, the relay A must be
again energized, when the armature would be lifted and a
contact made once more at the point /*. To energize the
magnets, a shunt circuit through the points of the releasing

relay B is used, wtiich bridges the gap made by the points B
and completes the locking circuit from the battery 10 the re-

lay A', the magnet A, the circuit breakers B and the switch
S, the armature of the relay A being raised and the circuit

completed once more through the points F and ihe locks.

But as the resistance of the locks is greatly in excess of

what it is through ihe shunt circuit, not enough current
will pass through the locks to energize them so long as the

shunt circuit is completed, and ihey are, therefore, lifted

only after the shunt circuit has been broken. From this it

will be seen that by passing the locking circuit through the

contact points B of the relay A, and around the locks, the

control of the circuit is taken out of the hands of the oper-

ator, for while he may break the circuit and lock up the ma-
chine at will, he is powerless to restore the locks and must
wait for the train to pass out of the interlocking to release

the levers.

• The releasing circuits, of which there are three, one for

each track en which trains usually pass out of the interlock-

ing, are only 60 feet in length, the relay being energized and
the armature held up so long as there is no pair of wheels
on the track to form a short circuit. When the relay is

short-circuited the armature falls and makes a back contact,

completing the fhunt circuit through the locking magnet A,
around the locks and restoring the locking circuit in the

manner spoken of. As the circuit is completed without
passing through the locks, they are not released until the
locking circuit through the releasing relay has been bnken,
so that as long as there is a train on the releasing circuit

and the relay is demagnetized, the machine is still loeked up.

This insures ihat not only must a train have reached the

releasing circuit but must pass out of it before the levers

will be released. The track locking circuit energizing the

relay D, the armature of which when down is made to

break the locking circuit and prevent the locks from being
released, is used to prevent a train passing over a releasing

section on one track from releasing the locks before a train

which may be on one of the other tracks has passed out of

the interlocking. In this way an operator is prevented
from making a mistake and changing the switches in front

of any engine that may be working within the limits of the

interlocking, and which, for the moment, he may have over-

looked. The circuit breakers, B, one of which is provided
for the lever of each home signal, are used to break the cir-

cuit and lock up ihe machine whenever a home signal is

cleared, thus insuring that \\ hile the signal may be returned

to danger at any time, no change can be made in the

switches of the route that has been set. As the locking
circuit is the one which is broken when the home signal is

cleared, the circuit will, of course, not be restored and the

locks released when a train passes out of the interlocking if

the signal has not been returned to danger before the last

car has passed off the releasing circuit. This means that an
operator must attend strictly to his duties, or else he may
be caught with the machine locked up when there is a train

waiting to use one of the other tracks of the crossing. In
case of a failure of the circuits to release, a releasing switch

is provided which may be closed and the levers unlocked.

This switch is enclosed in a locked bo.\ having a piece of

glass set in the cover, which the operator has to break be-

fore he can get at the switch to cfose it. In this way a

check is had upon his attention to his duties, as every glass

broken has to be accounted for and a gocd reason giv^n, a

failure of the apparatus being the only excuse accepted. A
second switch enclosed in another box, which is of the same
construction as the first, is provided, which when closed

will do away with the track-locking circuit without throw-
ing the locking entirely out of service. As it is a somewhat
difficult matter to maintain a track circuit where there are

many pipe and wire lines crossing under the rails, nine out
of 10 cases of failure being caused by some trouble with the

track circuit, the use of this switch will be found to give al-

most the same protection as with the track-locking circuit

in use, while admitting of the use of circuits that will seldom
or never fail. If at any time changes in the rails or repairs

to the interlocking are being made, this switch can be closed

by the repairman and the locking feature for the greater

part be maintained.
Having described in detail the circuits and the different

parts used in locking the levers, the order in which the sev-

eral operations take place when a train is admitted to and
passes out of the interlocking are as follows: When the

home signal is cleared the locking circuit is broken by the

ci'cuit breaker B and the Iccks and armature B of

the relay A dropped, the armature of the relay B> be-
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ing also dropped as soon as the train reaches the

track locking circuit. When the train readies the releas-

ing circuit R, the armature of the releasing magnet R
drops, making a back contact, and completes ihe locking cir-

cuit around the point 7^ as soon as the circuit is restored at

the other points where it has been broken. If the operator

has restored the home signal lo danger, as soon as the

train passes off the track-locking circuit the relay 1) is en-'r-

gized, allowing the circuit L lo be completed by the releas-

ing relay when the train has passed on to the releasing sec-

tion. Completing the circuit Z energizes the magnet --?,

attracting its armature and completing the circuit at the

point P, but without lifting the locks. On the passage of

Ihe train off the releasing section, the relay A' is energized,

breaking the shunt circuit and forcing the current to pass

through the locks, releasing them, the levers being left

once more under the control of the operator.

Where it is desired to lock the levers of a plain crossing

interlocking, a much simpler arrangement can be used than

the one described, while practically the same results may be
obtained. This arrangement is sliown in t'ig. 2, As will

be seen, only two circuits are used, the track-locking circuit

being done away with and the one releasing circuit being
made to act as a locking as well as a releasing circuit.

I * All the other parts, the locking circuit, the locking relay,

the circuit breakers, the locks, the hand releasing switch and
the shunt circuit through the back contact of the releasing

relay aie the same as with the arrangement first explained.

Using only one track circuit and that a releasing circuit,

does not change the action of the locks in any way, as the

locks are not lifted in either case until the train has passed
off the circuit, which is practically out of the limits of the

interlocking. For very complicated crossings where no
switching is allowed without the train passing each time out-

side of the derails, this arrangement will undoubtedly an-

swer all practical purposes, and at the same time be very easy
to maintain and cost but little to install. For a plain crossing,

such as is represented in Fig. 2, the total cost need not be
more than $150, although if the crossing was made at a

right angle it would probably cost more, a different system
of wiring being required.

Moonlight Schedule for January.

The moonlight schedule for iSg6 has been issued by the

Western Electrician, and, as usual, there has been a

great demand for these reliable tables. The schedule lor

January is herewith reproduced:

Day of
Month Light.

Day of
Month. Extinguish.

Number of
Hours.

H.M. H M. H.M.

I ... No light. I. . . . No light. 0.00
2 p. M 5. TO 2 r M. S 0.:. 2.50
3... " -5.10 :, 9.10 4 00

4 ••• 5-10 4 •

.

10.30 5 20
5.... " 5.10 5 .. '

11 4 6.30
6 S.io 7.... ^. M. 12 50 7 40
7.... 5 10 8 ... 2 CO 8.50

S.... 5 10 9 ... 3 t. 10.00

9.... 510 ro. . .

,

4.20 II 10
10 ... 5-10 ir . 5.30 12.20

11 .

.

5 20 12 . .

.

ft. 30 13.10
12 5.20 rj.... 6 30 13 10

I3..-. 5 20 [4 .. 6.30 13.10

14 ... 5 20 rs -. " 6 30 13.10
15.... 5.25 16 ... 6 30 13.00
lb.... 5.50 17.... 6.30 12.40
17.... ' 65. 18.... " 6 30 11.40
18.... 7 5" 19.... 6.30 10.40

19 ... 8,50 2 ) ". ft. 30 9.40
20 9 50 21 . . .

" 6 20 S.30
2[ " 10 40 22. . .

.

6 2^ 7.40
22 . .

" II 50 23 " 6. 2p 6.30

2J A. M. 12 50 24 6.2o 5 30
25.... 1.50 25.... • ^.20 430
26.... 3 00 26 ... 6.20 3 20

27... " 4.00 27 " 620 2 20
28.... " 5.00 28.... " 020 I 20

29.... No light. 29.... No light. 0.00

30.... No light. 30.... No light. 0.00
31.... No light,

f
31.... No light. 0.00

Total

Street Railway Strike in Philadelphia.

The street railway employes of Philadelphia met on De-

cember nth, and formulated a set of rules to be submitted

to President Welsh of the Union Traction company on

Monday. They declare for 10 hours work and $2 a day;

all cars must be vestibuled so as to protect the motormen;

all trippers must get increased pay.

A later dispatch states that a general strike was begun on

Tuesday. All the lines in Philadelphia are affected, and

about 4,000 conductors and motormen refused to work.

It is reported that the trolley mail cars will not be inter-

fered with.

H. C. Fairfowl writes from Salem, 111., to the Western
Electrician as follows: "The question of issuing bonds
for the purpose of constructing an electric plant for lighting
purposes is being agitated in this city. There is no doubt
that the bonds will be issued. We would like representa-
tives of electric companies to submit plans and the cost of
construction of their several plants. We should be pleased
lo answer any questions."

Power Consumption on Electric Rail-
ways.^

By a. K. Baylor.

The subject of power consumption on electric railways
se ras to naturally divide itself into two parts— first, the
apparatus itself, its efficiency and general construction;
second, the handling of apparatus. Properly, a consider-
ation of this subject should start with the coal pile, but it

is proposed here to consider it merely in its relation to the
electrical apparatus, taking the power as it comes from the
engine shaft.

One of the first questions bearing on the efficiency of
the generating plant that must be considered' is whether
direct-connected or belt-driven generators are to be used.
In a paper recentlv read before the Pennsylvania Street
Railway association, the writer pointed out that the ex-
perience of the last two or three years has shown direct
connection to have, in most cases, everything in its favor,
and that where land values are high and the units large,
these two points alone will dictate the choice of the type
of machine.

It was at first supposed that the great fluctuation of
load, inevitable in railway work, would introduce a serious
menace to the unit (/. e.^ the engine and generator) when
the two were rigidly connected; but this has been shown
by repeated experience to be a negligible factor when a
properly proportioned flywheel is introduced between en-
gine and armature.

In comparing the two types of machines, the first con-
sideration is apt to be the relative cost. As a direct-

coupled generator is usually designed to give a certain
output while running at slower speed than a belted gener-
ator for equivalent output, it must be large and cost more
than the belted machine From this difference in cost,

however, must be deducted the expense of belts, and sev-
eral other money-saving features must be considered.

The direct- connected machine takes less room, saving
land and permitting the use of a smaller building. Only
one foundation is necessary, instead of two. and although
the one foundation must be larger than either of the t^o
necessary for a belted unit of equal power, it will usually
cost less than the sum of the two

Furthermore, there are fewer bearings and wearing parts

to care for, and last, but not least, a saving in efficiency of
from 5 to 6 per cent., according to the proportion of load
on the generator. This difference in percentage is due to

the fact that tlie least possible friction loss due to belting
is in the vicinity of 4 or 5 per cent., and even if this mini-

mum is preserved at full load, it becomes about 8 or 10
per cent, when the generator is running at half load.

These considerations will usually effect a decision in favor

of direct coupling, unless they are offset by a saving in in-

terest charges due lo an unusually low-priced belted gen-
erator.

The next point to be considered seems to be the proper
division of the plant into units. Generally speaking, per-

haps the best investment is made by the installation of

three units of equal size, two of which are capable of car-

rying the full load. This permits efficient running at half

load and full load, and leaves one unit a]wa)'s in reserve.

It is, of course, desirable for the sake of efficiency and
consequent economy of power to run all the working ma-
chines as near full load as possible, and to keep "on top"
of the efficiency curve, and, with this object in view, some
roads have made a division of power into, say, two' large

units, each equal to oue-half the full load and one small
one equal to one-quarter load. This permits full load run-
ning practically all the time, as combinations of these ma-
chines will give one-quarter load, one-half, three-quarter

and full load; but in case one of the large units gives out,

the remaining one-half and one quarter unit will have to

be considerably overloaded to handle the full load of the

station.

It is interesting to note how daily records of current

output by readings taken every few minutes will show the

separation of the day into distinct load periods which will

repeat themselves with astonishing accuracy from day to

day when the same general conditions obtain.

For this reason, and because it is impossible to keep
playing the generator units into combinations to fit all

these fluctuations, it is necessary to choose a generator at

the outset with a good efficiency curve; in other words, a

"flat" curve, one which rises to qo per cent, or thereabouts

at a comparatively small load, and gradually rises with the
load to a high maximum, running then on a practically

horizontal line, until the load becomes excessive.

As contributing to this result, the machines should run
without excessive heating, which means ample capacity in

conductors, commutators and armature, large radiating

surfaces, good ventilation and sufficient bearings.

They must run free from sparking up to reasonable over-

loads, and must have insulation of sufficient resistance to

prevent leakages to ground, and, after all this, they must
be kept clean.

Buyers should also remember that the manufacturing
companies whose engineers have made these pomts a mat-
ter of special study, and have the experience of scores of

plants to guide them, ought to be, and are, in a position

to judge intelligently of the general proportions best cal-

culated to give a certain result.

The buyers should, therefore, confine their specifications,

in a reasonable degree, to a list of conditions to be ful-

filled—naming the heating, spaiking and overload limits

required, with .other general features, leaving the means
for reaching these ends, /. c., the size of conductors, num-
ber of commutator bars, thickness of insulation and the

thousand and one details of design which go to make up
an efficient machine, to the makers.

A great deal would be gained in this direction if con-

sulting engineers fully realized that unless they have given

the matter enough study to qualify them as generator de-

signers, they may, through insisting on some peculiarity of

I . From Cnssier^s Magazine for December.

detail and receiving a generator fulfilling their specifica-
tions, get a machine inferior to what would have been fur-
nished had the manufacturer been held accountable for re-

sults only.

As bearing on the general efficiency of the system, the
line should be of ample capacity, and of instilation suffi-

cient to withstand the potential at all times. The ground
return capacity should, of course, be equal to the overhead
feeder. An abundance of overhead copper with bad rail-

bonding, with perhaps open circuits, is an absurdit3\ As
affecting the life of the motors, the feeders should be dis-
tributed to deliver as nearly as possible an even potential
all over the line, and while the voltage should not be
allowed to drop too low, it also should not be raised to any
considerable degree above the normal point, as this puts
the motor insulation under undue stress.

On this account, when cars run directly past the power
house, the feeders should not attach directly to the line,

but should spread in either direction and feed back to this
point.

It is evident that when a motor has become dusty or
moistened in service, its insulation lesistance is reduced,
and any excess in potential above its safe limit will result
in punctures of the winding and other leakages to ground;
whereas, if the pressure be kept inside this limit, if only
by a few volts, the bulk of such trouble may he avoided.
Of course, the motor is another factor of prime impor-

tance in the economy of power, and what has been said un-
der generators regarding efficiency will apply in a general
way here. A motor should be as light as is consistent
with strength, and power, and should be compact and pro-
tected by its frame.
The most important consideration in the purchase of

motors may be safely said to be cost of maintenance, but
this has no direct bearing on the economy of power, much
as it has to do with economy of operation.
As a power saver, the most important part of the car

equipment is the controller. The time has gone by when
it was necessary to draw comparisons between rheostatic
and series parallel control in considering equipments; yet
a good many lines are operating rheostatic controllers
without apparently appreciating the loss they are sustain-
ing. Aside from the out and out saving in power by the
use of series parallel control, which amounts to a clean 25
to 40 per cent , according to the series, it should be re-
membered that the necessary generating plant for operat-
ing with such controllers is much less than that required

*

for the same car service under rheostatic control, not only
because of the average economy of power, but because the
momentary fiucluations of load, which must be taken care
of, are much less violent, and this latter condition holds
good in any case, even for a high-speed road, making few
stops, and where the motors are kept in multiple so much
of the time that the average power consumed is practically
the same for both methods of control.
Another practical advantage is found in the possibility

of running all the cars at half speed in case of the dis-
abling of half the power house capacity. This is an im-
portant consideration, for instance on a stormy day, per-
haps during a snow storm, when the first desire of patrons
is to get aboard cars in large numbers, away from the
weather and to be carried to their destination. At such a
time the number of minutes consumed in getting there is
usually a secondary consideration.

Tracing up the subject of operation at the power house,
one of the most effective economies is the use of recordin<^
wattmeters registering the load continuously.

"

By this means, and in connection with readings on in-
dividual cars load curves may be established, representing
fairly (by the dividon of the day into load periods, as
mentioned above, and the current output during those
periods) the power which should be consumed to handle a
given traffic. In this way a careful and intelligent com-
parison may be drawn between different days in a season
and between days of similar character.

\Vattmeter readings on separate cars are of especial im-
portance, establishing, as they do, for the unit what the
station readings show for the whole system. Repetitions
under all conditions will show whether a certain car should
consume Soo or 900 or some other number of watt-hours in
running a mile, and any sudden or wide variation to-mor-
row from the standard load readings of to-day and yesterday
will indie te a leakage of some sort and attract prompt
attention. Without such a system of checks in the deliv-
ery of current, there is nothing but the sluggish coal pile
to betray any irregularity in power consumption.

In addition to these guards, a recording voltmeter
should be used at the station or a voltage record kept at
very frequent intervals. With due allowance for over
compounding, the theoretical record would be a circle, and
in practice, with a fairly constant load, the record should
approach this standard. If the voltage undergo wide
fluctuations, comparing different times of the day, the gen-
erator is faulty, or the station man is negligent, and in
either case the motors suffer, and they not only require a
greater average current to do a given work at reduced volt-
age, but they will consume more watts in doing it.

A very great factor in saving power is the degree of in-
telligence of the motormen. They are too often put upon
cars with scarcely any preparation and are then practically
left to their own devices, and naturally handle their cars
uneconomicaily. They will often move the controller
handle around the dial without regard to the notches, pass-
ing into No. 2 before acceleration of the first position has
been felt, and so on to Nos. 3 and 4. It sometimes prac-
tically amounts to throwing the handle immediately into
the first position. As far as economy of power is con-
cerned, such men might almost as well have rheostatic
controllers. The pity of it is, too, that, as a rule, the men
are not to blame, never having received proper instructions.
A valuable aid in the education of motormen is the u^e

of an ammeter in the motor circuit, in plain sight, so that
during their run the men can see the fluctuation's of the in-

"

strument and note the results of incorrect handlino-as com-
pared with the right method,

*

i
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The plan followed by Mr. Know, of the Chicago City

railway, is certainly an excellent one. He has printed

cur\-es, laid upon one plot, comparing the current fluctua-

tions with right and wrong methods of starting, posted

around the car barns and employes' rooms as a graphic

object lesson, which has resulted in an economy of power.

Further than this, motormen should be instructed in the

car drcuils, with diagrams showing the connections at each

position of the controller. With this knowledge a con-

scientious man would involuntarily make an effort in the

right direction.

Another great coal consumer is the brake. A great

amount of power is wasted by men who throw their con-

trollers into contact before thoroughly releasing brakes.

even when there is no danger of backing. They also throw

on the brake before throwing off the power.

\'cxy few men understand or attempt to use the momen-
tum of their car to advantage. They will run with power

on close up to a leading car and then apply brakes, when
they might coast many feet, using no current whatever.

This momentum may also be used to advantage on cun-es,

switches or wherever there is unusual resistance.

The careful scheduling of cars with respect to grades

may be an important economy, and although it is a com-

plicated problem, it is worthy of more attention than it is

usually given.

Care should be taken to keep bearings and running gear in

good condition and to maintain track gauges. The wheels

upon any truck should be made of the same diameter (a

.precaution frequently overlooked) to permit the motors to

wear in perfect unison.

A full consideration of this heading leads into every

branch of the operation of electric railways, and although

the efficiencies of apparatus and the direct handling of it

are the first things to consider, every fault in system or

operation is directly or indirectly an attack on the coal pile.

ord in Brooklyn," " Work of Broken Wires," " Increased
Fire Risks," " Other Methods Much Better," and " No Le-
gal Right in Chicago." Under the last head are quotations

to show that the overhead trolley has no right to exist any-

where.

Telephone News From the Northwest.
[From the Minneapolis correspondent of the Western Electrician.]

The Northwestern Telephone Exchange company has

completed its long-distance line between La Crosse and St.

Paul. There is still a short distance below La Crosse to be

built to complete long-distance connection with Chicago

and the East. This company is now putting a cable across

the Mississippi river at La Crosse. The cable is one inch

in diameter and 1,500 feet long. The ice has to be cut

through from one side to the other. The cost of the cable

is $1,500 and the cost of laying it will be about $200 addi-

tional.

The Marquette County Telephone company has 190 in-

struments in use at Ishpeming, Mich., and 40 at Marquette,

and more being added steadily.

The Long-distance Telephone company, which has ex-

tensive connections in northern Iowa and southern Min-

nesota, hopes to make arrangements with the company

owning the line from Waterville, Minn., to the Twin Cities,

by which the use of their poles may be secured and a line

strung to Minneapolis and St. Paul at once.

The Western Electric Telephone company is completing

a 40-instrument exchange at Algona, la.

W. C. Swift is replacing the old telephone exchange at

Grand Rapids, Minn., which never worked satisfactorily,

with a new switchboard and new wires.

The Northwestern Telephone Exchange company will

rebuild its line from Winona, Minn., to Rollingstone, and

put in a metallic circuit.

The City Council of Valley City, N. D., has granted the

Northwestern Telephone Exchange company a franchise to

operate a telephone exchange.

The suit of Mrs. Sarah Lewis against the Home Tele-

phone company of Sioux City, la., for damages for per-

sonal injuries sustained by falling head first into a telephone

post hole which was not covered, and remaining there for

an hour, has been dismissed, the company paying $Soo

damages.

Assistant Superintendent Fisk, of the Central Union
Telephone company, says that operations will begin on the

long-distance line between Chicago and Davenport., la.,

as early in the spring as conditions will permit.

Twelve linemen of the Dane County Telephone com-

pany of Madison, Wis., struck, demanding shorter hours

and better pay. The company promptly discharged them.

The company claims the strike was brought about by the

Wisconsin Telephone company, for which the men imme-
diately went to work. The Wisconsin company says that

it was in no way responsible for the strike, but needed

men and hired them when they applied for work.

The Bigelow Lumber company is testing some of the

Standard telephones, and if they prove satisfactory will

put in six sets for their logging road in Bayfield county,

Wis.

A Ridiculous Pamphlet.
The Indiana Avenue Property Owners' association of

Chicago, organized to fight the trolley, has issued a pam-
phlet of 40 pages containing newspaper accounts of 1S7 fa-

talities and 373 serious bodily injuries caused b> trolleys in

the United States within a recent period. The text of
the pamphlet is classified under seven heads— ''Death Roll
in Chicago," " Slaughter of the Innocenls," " Bloody Rec-

The Electric Wiring Question."
By Fred. Bathurst.

The author commences his paper with an outline of the
electrical progress of England as compared with that of

America. Both countries were, he says, in iSSr on the

same basis; the apparatus was crude, experimental and
imperfect, and the knowledge in respect to the safe and
proper handling of the apparatus employed was limited,

and possessed by but few people. In England in 1SS3 the

possible dangers began to attract attention, and rules and
regulations were issued which were to control development
and progress. In America no regulations were enforced.

In 1SS7 America had in operation (not to mention innumer-
able isolaled plants) some 70 central stations, supplying over

a quarter of a million incandescent lamps. In England at

that time there was one central station, supplying about

5,000 lamps, and a proportionate number of independent
plants. On the fire question the author quotes the reports

issued by the Underwriters' Electrical Bureau. Taking
1S93-1S94 as two typical years in which public alarm was
prevalent in America, reference to the records shows the

occurrence yearly of between 400 and 500 fires traced to

electrical causes. Some 320 involve no monetary loss, but
the remainder(iooto 200) resulted in a loss of /"30o,oooper
year. This sum, though apparently large in iiself, is less

than I per cent, of the total fire loss of some ;£^35, 000,000
from all causes. The bulk of the electrical loss occurs in

the Western states, and for the more populous Eastern
towns the proportionate loss is Ie?s than )4 per cent. The
loss arising from the use of kerosene oil and matches is ap-
palling in comparison, and the figures are best not quoted.
Taking the figures from the United States government
records, the average monetary loss per year, fur nine years

ending 1893, that " lightning" involved amounted to ^310,-
000, or some _^io,oooper year more than that caused by the

commercial use of electricity. The author, therefore, ar-

gues that restrictions of one sort or another have hampered
the proper development of the English electrical industry.

The principal obstacle to the general use of electrical ap-
plications is that under our present wiring rules it is im-
possible to place the cost of installation within reach of the
great bulk of our people. What is still required is the intro-

duction of rules and regulations which will facilitate the

growth of "lower cost wiring." Nothing is further from the

author's intention than to advocate cheap, defective, poor,

or dangerous wiring. With "lower cost" wiring we could,

for instance, successfully compete wi'h the lately introduced
"incandescent gas burner," which, priced at about 13s., has
had a sale amounting to three-quarters of a million. It is

being recognized that the ruling factor which governs public

demand is small initial outlay. Even the gas companies are

facing the question of fitting consumers' premises free and
reimbursing themselves by charging a slightly increased price

for the gas supplied.

The five cardinal points of good wiring inay be given as

safety, durability, convenience, accessibility and economy.
Prof. S. P. Thompson, in a lecture on the subject before
the Socieiy of Arts, has embodied the essential features in a

few words when he said: "What is wanted is a mode of
running wires and fixing s>.vitches and other accessories, so

that they shall not only be electric tight, but shall also be
water-tight, gas-tight, air-tight, oil-tight, fire-tight and even
rat-tight." It is the author's belief that all these re-

quirements can be met by the use of fire-proof insulating

tubes.

It will probably be admitted that wood casing fails in many
respects. The idea of its use originated with the telegraphic

engineer, and 15 years ago electricians were contented with
it. Even on the surface it is neither picturesque nor deco-

rative. It is easy to install, but its nature prevents any very
correct or exact estimate being formed of the labor required.

It surface work is required on the score of economy, surely

it would be better to adopt "open work" on porcelain in-

sulators—a safe and scientific method of wirinc;, which can
be carried out at a very much lower price. We know this

system is discouraged; but it is noteworthy that in the only
prominent installation in this country where "open work"
has been used, the single source of trouble which occurred
arose on a circuit in a damp cellar, where, in order to con-
form with the fire ofhce "requirements," wood casing had
been employed. Someone may argue that this could not have
occurred if the circuits had been "tested" as the "rules"
recommend. Our "insulation test" never yet told far into

the future, and it only tells the present to a limited extent.

"Insulation test" cannot discover an unsoldered joint or a
dangerous diminution in respect to current-carrying capac-
ity. Every practical man will agree that insulation testing

will not necessarily indicate that the wires are at places in

dangerous proximity togas or water systems in the event of
moisture appearing.

The recognized shortcoming of wood has brought into

use iron and "lead compo'' piping. Lead compo pipes
afford but little mechanical protection in emergency, and,
with respect to "accessibility," have serious drawbacks on
account of their flexibility. A large amount of " surface
leakage" necessarily arises from the use of any ordinary metal
tubing. Moreover, if the insulating material on the con-
ductors has from any reason deteriorated and moisture ap-
pears, there will be consequent injury both to conductor and
lube. Cases have occurred where the protecting fuses on a
circuit did not " blow" before electrolysis promoted a dan-
gerous arc which had burnt a hole in the tube and presented
a serious fire risk. If a defect occurs anywhere in the in-

sulation of a wire which is within a metal pipe so that there
is electrical contact between the conductor and the pipe, the
effect of the fault is virtually transmitted throughout the
whole length of piping, there to await or invite trouble else-

where. With two conductors in the pipe a new and unan-

_i. Abstract of a paper read before the Institution of Electrical En-
gineers at London, Eng,, November zS, 1895.

ticipated electrical condition prevails, because one con-
ductor is now of greater carrying capacity than the other,
which has been increased by the capacity of the tube itself.

Overheating of the intact conductor can now invite serious
trouble at any point. This, the author thinks, explains
why overloaded wires in pipes have occasionally " burnt out"
at several points at the same instant. It must not be for-

gotten, also, that failure of insulation on one wire means
that the voltage tending to break down the other is doubled,
and the actualstrain (C^R) increased fourfold. Perhaps at
this point it will be noticed that these criticisms show, inci-

dentally, how much more the immunity from electrical fires

has depended upon the honor and integrity of the contrac-
tors than upon the " rules" provided for their guidance.
Iron pipes have the disadvantages common to all metal pipes,

and, as we know, may rust inside, and this rust is not a con-
dition favorable to " insulation;" they often have burrs or
other internal roughnesses which may cause serious mechan-
ical damage to the insulating material as the wires are being
drawn in. If iron pipes are screwed at the end for the pur-
pose of jointing, oil is probably employed, and any excessive

presence inside is not helpful to a rubber insulation. Cases
are on record where this oil has caused extensive mischief.

Early in the art of wiring it was recognized that gasbrackets,
when modified so as to serve as "electrics," should be insu-

lated from the remainder of the gas piping; but now that we
are using electric wires themselves in metallic pipes, we ap-

pear to overlook the possibility of the electric system being
elsewhere in hazardous contact with conjointly installed

steam or water systems. It is now apparent .that metal
pipes, if not actually harmful, are certainly nouparticularly
helpful to the maintenance of insulation resistance.

It may be thought that we must turn away from tube or
pipe methods altogether in order to find economic wiring.

Experience in other countries, however, does not show that

any "rigid" system of conductors . is making progress or

headway. No insulated wire has yet been produced which
in itself can successfully resist the deteriorating influences

present in mortar or plaster. Even lead-covered insulating

wires, if directly embedded in plaster, have been found
wanting, and give trouble from "earths" and "short-cir-

cuits" as soon as moisture has made an appearance. With
any rigid method, if walls happen to crack and settle, or

plasterers and bricklayers cause dimaye, a fault may de-

velop which is very difficult to find. Usually, also, they are

handicapped commercially in respect to making joints and
connections, as these involve risk and trouble even with the

highest quality workmen. A cardinal objection to "rigid"

methods is the lack of accessibility. All good wiring should

be accessible, for with this quality assured half the difficulty

of "trouble" Is already fought, and any imperfection or in-

jury, whether arising from poor work, negligence or acci-

dent, can be remedied with a minimum of inconvenience.

A conduit or race-way is the practical way of rendering

wires "accessible," for then the wires installed in them are

always open to the inspection of owner or wireman, when-
ever he wishes to satisfy himself as to their condition or to

effect a renewal. "Accessibility" ought, therefore, to be a
fire office requirement; with it an inspector can use his eyes

and have no need to trust to his ears for inspection. From
the contractor's point of view "accessibility" is desirable as

limiting unfair and injurious competition; for, when an in-

stallation can be readily inspected, inferior materials cannot

be used for the purpose of cutting down prices, workman-
ship cannot be scamped, and the "death knell" of unprinci-

pled competition could be sounded for all time.

From a labor-saving point of view a flexible conduit
would apparently commend itself. While cases do occur
where this is true, every flexible conduit has the inherent

drawback, as shown by experience, that the property of
"flexibility" may so far assert itself that numberless bends
will prevent the wires from being drawn out. Any trouble
which then occurs will have to be cut out, or else the circuit

must be abandoned or wired anew. Flexible conduits are
always at a disadvantage, either in respect to moisture-
resisting properties, or are wanting in mechanical strength.

Bends and elbows must be rigid, or it is impos.sible to draw
the wires in or out; and for the generality of work it will be
found that a conduit construction permanently rigid through-
out is preferable.

More than half of the cost of the wire used is referable to

"insulation," and it is "insulation" we strive to keep. It

would, therefore, appear obvious that the conduit should
be an "insulating" one. An ideal insulating tube should
not only be mechanically strong, but also fire-proof and
water-p'oof. With a tube complying with these require-

ments all possible electrical trouble is minimized, the insula-

tion on the conductors themselves protected from mechan-
ical damage, and is enveloped in a preservative, rather than
a destructive, element. Temperature changes are reduced
to a minimum, and if the conduit resisis acids, alkalies and
gases, the insulating material on the wire is so shielded that

Its life is indefinitely prolonged. The author contends,

therefore, that an insulating tube method of wiring will

prove the ultimate solution of the "electric wiring ques-
tion."

The author then proceeds to describe the method of wir-

ing originated by E. II. Johnson. The insulating ma-
terial employed is a specially prepared hydrocarbon of the

bitumen class. The necessary strength in tube form is

obtained by using a peculiar grade of fire-proof paper ma-
terial which admits of impregnation. The system proivides,

the author says, i:)erfect immunity from fire, durability of
insulation, accessibility to concealed wires and reliable

service. It has had extensive practical test in America,
and more recently in Germany, where its reputation for be-

ing the safest, least expensive and most practical method
of wiring is now established. Already in various coun-
tries some two million incandescent lamps are installed in

the three varieties of tube— "plain," "brass-coyered" and
"iron-armored."

It has been noted that when deterioration takes place in a

plain metal lube, the tube itself becomes a conductor, and
invites deterioration at many points. If insulated tubes are
used (with two conductors inside), the deterioration on one
only brings additional stress upon the other conductor at

one point. The tendency in this case is to create a "short-
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circuit" at the spot affected. In these particular tubes a

"short-circuit" presents no danger, as the materials of which

they are composed will resist the burning effect of the arc.

Many tests have been made, and in every case it has been

found that the "arc" increased in length until it broke, and

severed the circuit without further danger. Any "short-

circuit" trouble, then, removes itself, and its injurious effects

are confined entirely within the tube. Since the presence of

moisture is the principal cause of "short-circuit," the use of

these tubes is likely to minimize the occurrence of trouble,

because the tube material is non-conducting in respect to

heat, and extraneous changes of temperature fail to produce

internal condensation. The use of insulating tubes will also

remove the increased danger in respect of wires employed

for heating or power apjilications, which may be temporarily

overloaded, and in respect of wires protected by a fuse

which through careless replacement has been made too large.

It may also be that insjlating tube methods of wiring will

render it possible to materially modify our present practice

in respect to "fusing." There is only one point not yet en-

tirely settled. It is whether the two insulated conductors

should be kept together or separated—whether one or two

tubes should be employed. Owing to the real necessity with

a wood-casing system of keeping the wires apart, some au-

thorities urge that this construction should be applied to tube

methods, and that a separate tube should be used for each

wire. In alternating current circuits it is essential to keep

the wires close together, to prevent a drop in voltage from

inductionat effects. Clearly, therefore, in this case both

wires should by preference be in the same tube. In England

two conductors are already allowed in "compo" pipes.

Theory, in the author's opinion, points to the advisabihty of

placing both wires together, and so far, the results of prac-

tice favor this view.

As far as present experience has gone it shows that the

bilumenized tube will, under ordinary conditions, last in-

definitely. 'It can safely be embedded in the lim.e and sand

plaster used in ordinary building construction. The pres-

ent tendency toward fireproof building construction is

bringing into use certain cements, caustic enough to attack

nearly any material coming into contact with them. The
problem thus presented has been successfully solved by the

introduction of the "brass-covered" insulating tube. The
bituminous material used in these insulating tubes is inert

in its nature and exercises no deleterious influence on the in-

sulating material of the wires themselves. It has sufficient

mechanical strength to resist any damage except that in-

flicted by gross carelessness or design, and in the case of

chance mechanical injury to llie tube the "accessibility" it

provides renders repair easy. In respect of permanence
and durability the advantage of placing the conducting wires

in channels which predetermine their relation to any con-

tiguous conducting bodies is, the author thinks, beyond
question. The mischief done to wood casing and "compo"
pipe by rats and other vermin is, in the case of these tubes,

entirely obviated. From the fact that such inroads are suc-

cessfully resisted it would appear that bitumen disagrees

with a rat's digestive machinery.

An insulating tube system is also economical. With
trained workmen it is estimated that a saving f-'om 25 per

cent, to 50 per cent, in the labor of installation is made.
Even though the tube in itself is comparatively expensive,

if wires suitable to it are employed, the total cost of material

will compare favorably with any other system. The insulat-

ing properties of these tubes is such as to provide (approxi-

mately) an additional "300 megohms per mile" insulation

resistance to the wire. We are beginning to appreciate the

fact that, although we provide a costly "600 megohm wire,"

after having installed a few hundred feet our tests indicate a

total insulation resistance of only a few thousand ohms. An
insulating tube system can assist us to obtain a more com-
mensurable result. If a high insulation test has to be ob-

tained in wiring work, practical experience shows there is

little doubt that an insulating tube, and its suitably insu-

lated wire inside, is commercially ahead of a relatively

heavily insulated wire. Perhaps the limit of economy will

be reached when we know how to "earth" perfectly and
can use a bare copper conductor within a metal-covered in-

sulating tube.

The author concludes by asking the institution, in con-

sidering "the question of electric wiring," in any rules it

may issue, to give recognition to, and make due provision

for, the use of insulating tubes.

showing the ^^ insulation iest'^ 7-equired in the various
coiinbies {complied from rules of supply companies and
Hre o£ices), voltage of circuits not to exceed 2^0 volts:

Size of Country.

wired
complete.

England
(London).

America
(New Yorl;).

Germany
(Cologne).

Anstria

(Vienna).

Amperes.
10

25
50
100
200

250
400
500
Soo

1,000

1,600

Ohms
500,000
250,000

125,000

25,000

12,500

Olims.

2,000,000
I ,Soo,ooo

400,000
150,600
80,000

40,000

11,000

5,500

Ohms.
100,000

40,000
20,000
10,000

4,000

2,000

1,000

Ohms.
50,000
20,000
10,000

5,000

2,000

1,000

500

Rev. Mr. Call secured a verdict against the Western
Union Telegraph company for $50 at Grand Island, Neb.,
for mental anguish suflered by the failure of the company to
deliver a message announcing the death of his mother.
There is considerable complaint about the service of the com-
pany in that place and public interest was aroused over the
matter. Mr. Call sued for $1,995.

Attitude of the Illinois Central Toward
Electric Power.

So many conflicting statements have appeared in rela-

tion to the position assumed by the Illinois Central Rail-

road company on the question of substituting electric

power for steam service for suburban trains, that the fol-

lowing verbatim interview in the Railway Reviciu with

Chief Engineer J. F. Wallace possesses much interest-

In 1891-92 I made an extensive examination into the

advisability of adopting electric power for the fast World's
Fair trains, and with a view to adopting the electric sys-

tem, if any should be established, for the movement of

suburban trains after the exposition. The result of this

investigation was that I reported to my superior officers

against the adoption of electricity as motive power. The
question has not been officially considered by the officers of

this company since 1892, although the progress of electri-

cal invention has been carefully watched and I have per-

sonally on my own responsibility, as a matter of engineer-

ing interest, been following the advances made toward
electric traction for heavy suburban railway service. I

have frequently said I had no doubt that some time in the

near future the Illinois Central would take up and consider

this question and that conditions were gradually shaping
themselves which would make this application possible;

not. however, any from preconceived plans for the adoption

of electric motive power, but from the fact that the re-

quirements of the service made the conditions more favor-

able for taking this step.

I do not think the overhead trolley system will give sat-

isfaction, neither do I consider the third rail system feasi-

ble on account of the large number of trackmen working
on the terminal and the numerous trespassers crossing and
re-crossing the tracks. The application of ehctricity to a
service like that of the Illinois Central will necessarily be
gradual and slow, and any system that may be adopted
should be such as would permit of the common use of the

tracks by steam power as well. In other words, the ques-

tion of the application of electricity on this road is stili in

the air; and while current events indicate that the applica-

tion will be made in the near future, it may be two, three

or five years before the question is even seriously consid-

ered.

Inside of certain limits electricity seems to be the pref-

erable motive power for moving small transportation units,

at frequent intervals and for short distances; while on the

other hand steam is the most economical and preferable for

handling large units of transportation at infrequent inter-

vals and over long distances. The line of demarcation
between these extremes is of course rapidly changing, 'and

the field for the adoption of electric power is gradually in-

creasing as the appliances therefor are more thoroughly
perfected and the problems of economical constructions»

maintenance and operation are solved.

CORRESPONDENCE.

Management of the Western Union,

A New York newspaper correspondent says that George
Gould is devoted to business these days, and in his modest
office in Broadway, near St. Paul's church, controls the

operation of the Western Union Telegraph company,
whose property amounts in value to over $100,000,000.
The Western Union company is one of the largest corpo-

rations in the world. Some financiers think that the oper-

ations which led to the consolidation of nearly all of the

telegraph corporations in the United States into one gigan-

tic institution are in many respects the finest exemplifica-

tions of business skill this generation has seen, and as it is

likely that in the history of the world no such colossal and
intricate financiering has occurred as some of the achieve-

ments of the last half of the present century, it is fair to

assume that this organization stands unrivaled in the his-

tory of financiering, unless one were to except, perhaps,

the Standard Oil combination and one or two railroad con-

solidations.

The acting manager of the Western Union, General
Eckert, is one of those men who are great enough to be
modest. On Broadway or Wall street the eye of a stranger

might be fixed upon him for a moment as a man who had
learned the art of dressing well without being conspicuous,

and one of those who was able to pass through the hust-

ling throng that gathers in the money center at midday
without displaying any of that haste or rush or anxiety

which characterizes Wall street. If this stranger should

happen to meet him and enter into conversation with him
he would find a man of gentle manners, quiet speech and
unobtrusive personality and would be likely to be amazed
if told that this man carries the colossal part of the West-
ern Union company in his head, so to speak, and had made
of it so perfect a machine that it obeyed his will as easily

as a Morse instrument responds to the touch of an opera-

tor's key.

General Eckert is of Ohio birth, and he was just old

enough at the time when Morse gave his instrument to the

world to be one of the first who mastered it. He not only
mastered it, but he loved it, and he was soon recognized

as one of the ablest operators in the West. That meant
promotion, of course. He was put in charge of an office,

and afterward became the general superintendent of the

company which operated the telegraph along the line of

that railroad which is now called the Pan Handle, running
from Pittsburg to Cincinnati. In 1859 he made the ac-

quaintance of Anson Stager and J. B. Layng, all three of

them afterward to become famous and influential. Mr.
Layng was the general manager of this railroad and
Stager was an expert electrician. They were young men
and they had their careers to make, and made them con-

spicuously afterward. When the war broke out Eckert
became an associate of Charles A. Dana in the War De-
partment, where he organized and had charge of the im-

portant telegraphic service of the army, and perhaps it

was here that his extraordinary executive capacity first at-

tracted the greater capitalists of the East.

New York Notes.

New York, December 14.—At this week's meeting of the

Rapid Transit Commissioners the board devoted itself prin-

cipally lo the consideration of proposed changes in the loca-

tion of express and local stations on the proposed lines.

No definite action was taken.

The property of the Long Island Traction company was

sold at public auction yesterdav for $5,500,000. Only one

bid was made. The property was knocked down to John

G. Jenkins, president of the First National Bank of Brook-

lyn. Mr. Jenkins is understood to have acted in the interests

of the reorganization committee. He presented a certi-

fied check for $10,000 before making the bid. To add to

the confused street railway situation in Brooklyn comes the

announcement from Albany that a new corporation—the

Brooklyn Bridge, Prospect Park &: Eastern Railroad com-

pany—has been incorporated, to construct and operate a

street surface railway in Brooklyn, about 40 miles long.

The capital is to be $500,000, divided into 5,000 shares; the

principal offices are in Brooklyn, and the directors are A. N.

Brady of Albany; Frederick S. Flower, Edward Browne,

Ira A. Place, William J. K.. Kenney, Charles H. Warner,

George M.. Curtis, Jr., and Walter H. Curtis of New York
city, and John R. Petitt of Brooklyn. Commenting on the

organization of the new company, the Tribune says:

Mr. Brady is a member of the reorganization committee
of the Long Island Traction company, Mr. Flower is a
nephew of ex-Governor Flower, of that committee, and
these facts lead to the belief that the interests of that com-
pany and the new one are largely identical, and that the
Brooklyn Bridge, Prospect Park & Eastern Railroad com-
pany may be controlled by the Long Island Traction com
pany for the purpose of securing extension of rojtes and
fighting P. H. Flynn and his syndicate. Moreover, "Blue-
eyed Billy" Sheehan belongs to the law firm of Collins &
Sheehan (Mr. Flower's private counsel) and is the counsel
for the new company, and the routes proposed by it are
practically identical with those asked for by the Flynn com-
pany, although- there are expedient variations. Indications
point to a fact which the Tribune published some time ago:
That the Flynn syndicate and the Brooklyn Heights people
are using every endeavor to kill each other, the fight being
opened by the aggressive Mr. Flynn, and the Brooklyn
Heights company scorning to make concessions, and retal-

iating in kind. It is rather difficult to get at the exact
truth amid the kaleidoscopic applications for franchises re-

cently made, and the officers of the companies are shrewdly
non-communicative. Meanwhile Brooklyn property own-
ers and those citizens opposed to the trolley have something
new to think over every day. With so many comprehen-
sive applications pending, and with nobody knows how
many more coming, with the old Board of Aldermen still

pondering, and a new board waiting to take its place,

things are "slightly mixed."

President Rossiter of the Brooklyn Heights company

says that his company is endeavoring to comply with the

speed requirements of the municipal authorities, and is fit-

ting cars with fenders at the rate of 15 a day.

The Western Union report for the last- quarter of the

year was issued on Wednesday. These figures are taken

from it:

Surplus October ist $7,854,622 99
The net revenues of the quarter ending De-
cember 31st, instant, based upon nearly
completed returns for October, partial re-

turns for November, and estimating the

business for December, will be about 1,700,000 00

$9,554,622 99
\ rom which appropriating for

—

Interest on bonds $223,550 00
Sinking funds .... 20,000 00

It requires for a dividend of 1% per cent, on
capital stock issued about

243.550 00

$9^311.072 99

1.191.94s 00

Deducting which leaves a surplus, after pay-

ing dividend, of $8, 1 19, 127 99
There has been some delay in the completion of the cars

which are to be used on the new trolley postal routes in

Brooklyn, and hence it was impossible to get the new serv-

ice in operation at the beginning of December, as it was

expected. No date has yet been set, but it is now be-

lieved by Postmaster Sullivan that the cars will be in oper-

ation next week, though it is possible that some further

delays will occur. The cars, of which there are to be five,

are being built in Philadelphia, and those which are com-

pleted were inspected recently by postoffice officials and

found to be satisfactory. W. F. O.

Washington, D. C.

Washington, December 13.—B. H. Ridgely, United

States consul, 'in a recent report to the Department of

State dated Geneva, November 19, 1S95, calls atten-

tion to the approaching Swiss National Exhibition, which

will be inaugurated at Geneva on the first day of May,

1896. Special prominence will be given to electrical appli-
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ances. All the principal manufactarers in Switzerland

have taken space, and are sparing neither pains nor expense

to make the general display worthy of the country. In the

electrical department some of the exhibitors have already

taken space, bat have not declared the full nature of their

exhibits. There will be a traveling foot-path operated by

electricity which will traverse the whole length of the great

machinery halL A force equal to 12,000 horse power is at

the disposal oi the exhibition authorities. This power is de-

rived from the river Rhone. Duplicates of the turbines

and other water power motors of the Rhone, the inventions

of Theodore Turrettini, who is the mayor of Geneva, will

have an important place. Electric carriages, a multiply-

ing valve pump, and appliances for aerial navigation, will

be shown, together with all processes (with the machines

at work) employed in the production of paper, silk, cotton

goods, etc, with electricity as the motive power. Methods

of applying electricity for testing strength and qualities of

all metals and materials will be shown by one of the princi-

pal Swiss scientists. Swiss residents of the United States

are competent to exhibit, and the president, Theodore

Turrettini, is anxious that they should be represented.

President Turrettini is one of the most distinguished of

European engineers and inventors, and he is taking great

personal interest in the exposition.

John R. Galloway, the dealer in electrical supplies at 529

Tenth street, has the contract for wiring the Columbia

Athletic club. Mr. Galloway has also recently presented

to the St. Vincent's Orphans' Fair incandescent and minia-

ture lamps and the necessary wiring.

A temporary injunction and a rule to show cause, re-

turnable December 20, 1S95, why the commissioners should

issue to the Potomac Light & Power company a permit

for the laying of a conduit on M street or any other street,

were ordered this week by Chief Justice Bingham. The

order was the result of a bill for such an injunction brought

by the United States Electric Lighting company against

the District and the Potomac company. Several days ago

the commissioners ordered this permit issued. The Elec-

tric Lighting company claims prior rights in the matter,

which, it is claimed, would be interfered with were such a

permit issued and work allowed to be done. The company

alleges that such a granting would be illegal. It is de-

sired that the Potomac Light & Power company be tempo-

rarily enjoined from applying for or receiving a permit for

a conduit on M street or any other street. The United

States company wants the commissioners to disclose what

permits they have issued, and if any, what work has been

done, and by what authority they have acted. Informa-

tion is asked as to whether the commissioners were advised

in the matter by the attorney for the District. The United

States Electric Lighting company claims that by permission

of certain acts of Congress, set forth in the bill they have

filed, that it is the only company authorized to lay con-

duits in the district.

The Metropolitan Railway company, through its attor-

ney, E. P. Fish, has filed answer to the complaint made

by Elias E. Ries and Robert H. Henderson, in the suit

filed for infringement of a patent in the use of certain un-

derground devices and improvements in its underground

electric system. The company asserts that the alleged

patents claimed by Ries and Henderson were of no effect,

and that the devices designated were in use for more than

two years prior to the several dates claimed for the appli-

cation for the letters patent set up by the complainants.

The Potomac Electric Lighting company has secured a

contract to light the streets of Cleveland Park with 24 or

25 candle power incandescent lamps. It is preparing to

put some fine machinery in the old Dent foundry, George-

town, and in a short time will have an extensive electric

lighting plant. The machinery from the old Eckington

power house will be transferred to Georgetown, the com-

pany having purchased it, and the current for Eckington

will be furnished from Georgetown.

Senator Gallinger has introduced a resolution concerning

the system of overhead wires. The resolution relates that

by act of July, i883, the commissioners were authorized to

permit no additional telegraph, telephone or electric light-

ing or any other wires to be erected over any of the streets

or avenues of the city of Washington, and by act of

March 2, 1895, directed them, not later than the expiration

of the Fifty-first Congress, to authorize such existing over-

head wires to be placed underground. It also relates that

a number of companies having overhead wires removed

them and placed them underground; that the report of

the electric commission, appointed October, 1891, was still

unacted on by Congress. It further relates that the com-

missioners have been granted the right to permit existing

companies to extend their lines, and that the evident in-

tention of Congress is to prevent the further erection of

overhead wires in the District, and placing all electric wires

underground. It therefore calls on the commissioners to

report to the Senate the permits that ha^-e been issued for

overhead wires since September 15, iSSS, to whom granted

and under what authority. Also whether under the act of

I S91 permits have been granted for placing any conduits

or subways for electric wire which were not an addition to

or extension of a previously existing law. If so. the

name of the persons or corporations, and what work has

been done by them. The resolution further provides that,

pending the report called for. the District commissioners

are requested to issue no further permits for the erection of

any overhead wires in the District, and if such permits

have been issued, to remove them. Also that no further

electric conduits or subways in the District shall be built

pending action by Congress.

Some enterprising Americans have made application in

the city of Honolulu for permission to build a trolley road,

and F. S. Dodge, the city engineer, called at the District

building recently to look into the street railway franchises

of this country. T. M.

PERSONAL.
S. B. Condit, Jr., manager for L. A. Chase & Co. of

Boston, was in Chicago on Monday.

John Kruesi, mechanical engineer, and W. L. R. Emmett,
engineer of the lighting department of the General Electric

company, Schenectady, paid a visit to Chicago last week.

The board of trustees of the University of Illinois has

made two important promotions- William Esty has been
raised from the position of instructor in electrical engi-

neering to that of assistant professor, and Mr. Sager, who
has been instructor in physics for the last year, was made
assistant professor in that department.

Mrs. Emeline Westinghouse, widow of the late George
Westinghouse, Sr., died in New York recently at the age of

86 years. In 1S2S she was married to George Westing-
house, Sr., an inventor, who afterward became the proprie-

tor of the Schenectady Agricultural Works, at Schenectady,

N. Y., and who died on December 30, 1SS4, when 75 years

old. She was the mother of 10 children, of whom only

two survive—George Westinghouse, Jr., inventor of the

Westinghouse air brake and president of the Westinghouse
Air Brake company and the Westinghouse Electric &
Manufacturing company, and Herman H. Westinghouse,
inventor of the Westinghouse engine and general man-
ager of the Westinghouse Air Brake company. Mrs.
Westinghouse was ot pronounced character, but of kindly and
benevolent disposition and greatly beloved.

cypress piling of unusual lengths, which he is able to sup-
ply on short notice. Mr. Eushnell has done a flourishing
business ever since he commenced in 1SS6.

Thos. G. Oakes, who for many years has been manager
of the sales department of the Jenkins Valve company of
New York, has resigned his position to accept a flattering

offer from the M ason Regulator company of Boston,
Mass., to take charge of its oilice, located at 52 John
street. New York, where he will handle a line of Mason
steam pumps, damper regulators, pump receivers and steam
traps. Mr. Oakes has an extensive and valuable acquaint-
ance in the electrical trade, and his friends will be glad to

hear of his success.

The Gates Electric Manufacturing company of Chicago has
recently installed a 75 horse power, 500 revolution raotorin

the works of Fraser & Chalmers, Chicago, for the operation
of a large Root blower at the cupola. John Walker, manager
of Fraser & Chalmers, in a recent letter to a large concern
contemplating the installation of a similar outfit, stated that

they had received a machine with more capacity and efficiency

than contracted for. He said that this motor, both as to con-

struction and electrical requirements, is the best that his

company knows of. The Gates company also reports an
active trade in electrical apparatus for mines, street railways

and lighting plants.

At the annual meeting of the board of directors of the
Phcenix Carbon Manufacturing company of St. Louis, held

on December loth, it was unanimously decided, in view of

the increase of business and the flattering outlook in all of

the various departments, to increase the capital stock to

$250,000. The Phrenix company is incorporated under the

laws of Missouri for $100,000, fully paid up, and as there

is a stringent anti-trust law in that state, it will be seen

that the increase of $150,000 in capital stock means a good,
straightforward and growing business. This is, inciden-

tally, a high tribute to the ability of Superintendent S. G.
Booker, whose energy and keen business judgment have
been unremittingly exercised for the benefit of the com-
pany. The growth of the business has been exceptional,

and as the increase of capitalization will be paid in at once
and used for the extension and enlargement of the present

plant, it will be seen that the facilities of the company will

be made adequate to the growing demand tor Ph'ienix car-

bons. The Phoenix company is certainly entitled to con-

gratulations.

ELECTRIC LIGHTING.
The town of Camden, Maine, after being in darkness for

18 months, was again brilliantly illuminated on the gth of

December, much to the delight of the citizens, the ladies be-

ing especially jubilant. ManagerHawken, of the Knox Gas
& Electric company, has rebuilt the whole pole line and put

in 23 Brush double arc lamps.

ELECTRIC RAILWAYS.
A mortgage was filed in the recorder's ofiice at Chicago

on December rilh by which the North Side Electric Street

Railway company secured a loan of $1,500,000 from the

Illinois Trust and Savings Bank. It is said the money was
borrowed to complete its plant as proposed by the board of
directors.

Judge Baker of Indianapolis has closed up the papers by
which the sale is effected of the South Bend and Mishawaka
electric railroad to George E. Clifford, president of the

Wachusett National Bank of Richfield, Mass. The price

paid was $50,000. It is the intention of Mr. Clifford to put

the road in fine order.

A Baltimore paper reports that electric locomotive No.
2 of the Baltimore &- Ohio tunnel line has successfully with-

stood severe tests. The new engine hauled 28 loaded cars,

two "dead" engines and a caboose, a total weight of about
1,4.00 tons, through the tunnel at the rate of about 23 miles
an hour. The train entered the tunnel at a speed of 20
miles an hoiar. A stop was made in the tunnel, and with all

drawbars stretched the start was again made without a slip

of the wheel. In doing this and accelearting the train up to

the speed of 23 miles an hour a draw-bar pull of 58,630
pounds was exerted. With this tremendous strain the en-
gineers say the least jerk would have snapped a coupling-pin
and broken the train apart. From one of the locomotives
on the rear end of the train, where a jerky motion would be
felt the greatest, an entire absence of such ajar was noted.
During the work an imput of 4,100 amperes at a pressure of
600 volts was measured. The test is regarded as the sever-

est yet attempted by such a locomotive. No. 3, which will

complete the number of locomotives for the Belt Line serv-
ice, is now approaching completion at Schenectady and will

be brought to Baltimore about January ist.

MISCELLANEOUS.
In relation to the affairs of the Lodge & Davis Machine

Tool company, a Cincinnati newspaper states that the mo-
tion for a confirmation of the referee's report and a sale of
the assets is before Judge Moore. Thos. McDougall, for

the company, filed a motion to strike from the files the mo-
tion to confirm for a receiver and a sale of the assets.

TRADE NEWS.
One of the largest dealers in telegraph and street railway

poles is A. Bushnell of Kansas City, Mo. Since July last he
has sold over 1,500 cypress poles U> street railway and electric

light companies, and is constantly rushed with orders for

BUSINESS.
The Mica Insulator company of New York has purchased

the entire business of the Empire Electric Insulation com-
pany of Schenectady, N. Y., manufacturer of oil insulating

cloth and paper, and will continue the business in connec-
tion with the manufacture of micanite specialties.

A very creditable catalogue of electric light supplies is

issued by the E. P. Gleason Manufacturing company of iSi-

189 Mercer street, New York. The book has 210 pages
and flexible covers, and is completely illustrated and well

printed. It is particularly complete in glass goods and fix-

tures, but covers all lighting supplies and will be a valuable

aid to the buyer.

The improved Runnings telephone and telephone switch-

board, manufaciured by the Electric Appliance company,
continues to hold its ground as one of the most satisfactory

outfits on the market. The telephone itself has been im-
proved from time to time until it is now said to be a per-
fect instrument. The switchboard is a winner, and is

operated more easily and with a less number of movements,
it is claimed, than the regular Bell board.

President H. G. Ferguson of the International Electric

company, St. Louis, visited Chicago last week in the inter-

est of his company. The International Electric company
is at present actively engaged in pushing the Davey high
grade incandescent lamp, and Mr. Ferguson states that the

prospects are most encouraging. It is not unlikely that the
International company will establish a branch of its busi-

ness in Chicago. Mr. Ferguson is an old electric light

man, and is thoroughly familiar with the electrical business,

having been in it for a number of years, and Mr. Davey,
after whom the lamp is named, is well known among lamp
manufacturers. With two such energetic men, each push-
ing his respective department, it is only reasonable to pre-

sume that the new company will rapidly bring its product
into the foremost rank.

In November, 1894, the .'Etna, Ind., Powder company
decided to install two small slow-speed generators for

operating incandescent lamps on the Edison three-wire

system and placed the order with the General Electric

company. As these could not be delivered immediately,

two second-hand machines were installed temporarily, and
before the first two new ones ordered could be delivered,

the order was changed to two larger, moderate-speed gen-
erators, with the privilege of changing them for two still

larger oies. In June, 1S95, the last two were ordered,

together with two motors, one of one horse power, the

other of five horse power. On August 2d the .^tna com-
pany ordered another motor of five horse power, and on
August 14th still another of the same capacity. The com-
pany having enlarged its plant during the summer found its

electrical installation insufficient, and on October r2th or-

dered two 45 kilowatt moderate-speed generators and two
moderate-speed motors, one of 20 horse power, the other

of 30 horse power. Thus within one year electricity bad
given the Powder company such satisfaction that it now has
66 horse power in motors and 93 incandescent lamps tak-

ing current from the two 45 kilowatt generators. The one
horse power and the five horse power motors are used to

drive small mixing machines in the manufacture of dyna-
mite. The 30 horse power motor operates a large machine
used for pulverizing nitrate of soda, and the 20 horse

power runs a number of machines, such as the dry pan
and mixing machines. The Powder company found that

the first five horse power motor, which it substituted for

a steam engine, readily performed a duty which the engine

found difficult.
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ILLUSTRATED ELEGTRIGAL PATENT REG0RD.
550,950. Paper Registering Machine. Talbot C. Dexter,

Pearl River, N. Y. Application filed October 26,

1894-

The cut shows a recipro"ating gnpper, having its jdws held
normally in an open position, an electro-magnet closing these

jaws by the attraction of its armature, a normally open electric

circuit and a circuit closer in the path of the paper to be actu-

ated thereby.

550,956. Carbon Holder for Arc Lamps. Hugli J. Far-
ley, Philadelphia, Pa. Application filed December 15,

1S94.

A removable casing is formed in separable sections, the body
portion having an interior flange threaded to receive the outer
casing, which is formed in two parts with a spherical cavity to

receive the rod of the lamp, and a ring nut having, a series of
spring finge' s adapted to be secured lo the lower end of the body
of the holder.

550,959. Electric Clock. Benjamin Franklin, Chicago,
111. Application filed April i, 1S93.

The impulse-producing mechani.im is arranged to be set by
electrical action.

NO. 550.950.

550,965. Electrical Conduit Railway. John D. GrilTen,

New York, N. Y. Application filed December 5,

1S92.

The conduit has the usual slot, the trolley wire and the

trolley arm, a carnage for the trolley arm with rollers adapted
to engage the sides of the slot There are also bail boxes In

which the rollers are journaled, and which are provided with
hubs and springs engaging the hubs and acting to hold the
lollers in contact with the sides of the slot with a yielding
pressure.

551,014. Electric Smelting Furnace. Joseph A. Vincent,
Philadelphia, Pa. Application filed July iS, 1S95.

There is described a substantially horizontal channelway for

supporting the material to be smelted, two electrodes of differ-

ent polarity arraneed transversely lo the channelway, a posi-

tively acting feeding device arranged to force the ma'erial lo

be treated into the channelway at one end and between the
electrodes, and a discharging pit arranged at the opposite end
of the channelway and opening into it.

551.020. Electro-magnet. Samuel T. Wellman, Upland,
Pa. Application filed April iS, 1S94.

The top plate, two poles of the magnet secured thereto,
wrappings of wire for each pole, a bottom plate through which
the cores e.\tend, and a shell mounted between the top and
bottom plates and surrounding the wrappings of the magnet
are features claimed.

551.021. Electric Rail Bond. "William H. Wiggin, Wor-
cester, Mass. Application filed May 22, 1S95.

The ."irst claim follows; An electric rail bond comprising a
bond wire or rod and four loose sleeves or collars, two at each
end thereof, each sec of said sleeves or collars consisting of an
cuter sleeve or collar, having a tapered hole converging m the
direction toward the body of the bond wire or rod, and an out-
wardly projecting annular flange or rim at the opposite end
from said bond wire or rod adapted to fit against the rail flange
when the sleeve or collar is fitted in the opening in said rail

flange, and an inner sleeve or collar having a straight opening
adapted to fit the end of the bond wire or rod, and made taper-
shaped upon the outside corresponding to and fitting in the
tapered opening of the outer sleeve or collar, with the" trans-
verse outside diameter of the inner sleeve or collar a trifle larger
than the opening in the outer sleeve or collar.

551,029. Electric Arc Lamp. William J. Da^-y, London,
Eng. Application filed April 19, 1S95.

The carbon holders are connected together by a flexible con-
nection passing over a pulley and the carbons tend to ap-
proach: the friction grip device consists of two parallel nippiny:
surfaces moving w.th the pulley, a nipping lever having a
notch fitting loosely on the nipping surfaces and pivoted
parallel to the nipping surfaces, a means for determining the
position of the lever pivot according to the resistance of the arc
and of a stop on which the notched end of the lever rests.

551.032. Cleat for Electric Wiring. James R. Hemphill,
Akron, O. Application filed September 26, 1S95.

The device is formed in one piece, and has a wire receiving
recess tapered or reduced in width toward its inner end, and
curved or pitched downwardly.

551.033. Commutator Brush. Robert Hirsch and Her-
man Meminger, Milwaukee, Wis. Application filed

January 2S, 1S93.

It is composed of alternating sections or strips of a lubricat-
ing and scouring composition, and of metal inclined or offset
to the plane of rotation of the commutator, so as to produce a
continuous and approximately uniform area of metallic con-
tact 10 the commutator in the direction ol the width of the
brush.

551,046. Electric Arc Lamp. Frederick N. Pike, New
York, N. Y. Application filed June 27, 1S94.

An arm comprising a longitudinal portion and a transversely
extending portion, a carbon support secured to the transverselv
extending portion, a carbon support movable lengthwise of the
longitudinal portion of the arm, a screw engaging with a nut
supported by the second carbon support, ratchet wheels secured
to the end portion of the screw, solenoids whose cores are pro-
\'ided with pawls for actuating the ratchet wheels, and means
for producing a vibratory movement of the cores to actuate the
screw.

Issued Deceviber 10^ ^^95-

551.053. Electric Controller. Sidney H. Short, Cleve-
land, O. Application filed August 26, 1895.

The combination is claimed with-a series of rotary contacts
made of magnetic material, and a serieE; of magnet poles ar-

ranged with relation to the contacts, whereby a complete mag-
net circuit comprises two of the magnet poles and two of the
contacts, and contact fingers having their free ends located
within the magnetic fields thus produced.

551.054. Electric Controller- Sidney H. Short, Cleve-
land, O. Application filed August 27, 1S95.

One claim is for the combination with rotary contacts of mag-
netic material and a series of contact fingers, of an electric mag-
net having a [series of pole-pieces terminating in pro.vimity to

the contacts, each pole-piece being slotted for the reception of
the free end of a contact finger.

55 r.056. Multiple Switchboard System. Theodore Spencer,
Cambridge, and Thomas C. Wales, Jr., Boston, Mass.
Application filed March iS, 1S95.

Features specified are: Two telephone circuits, each ex-
tending from a sub-station to the same central station, and
completed or clused through a section of conductor common to
both, which includes an electrical generator and four repeating
induction coil windings interposed respectively between the two
poles of the generator, and the conductors of the circuits having
two of the four windings included in each of the two circuits in
inductive relation to the other two windings,

.551,060. Telephone Circuit. John S. Stone, Boston,
Mass. Appication filed July 6, 1S95.

In a centralized batterj' telephone system, the combination
with two main line -conductors extending to a sub-station,
forming severally the two conductors of a metallic talking cir-

cuit connected m parallel wuh one another to constitute the
sin gle mam line conductor of a supply circuit having a ground
or independent return conductor, and containing the main
source of current supply, of a retardation or impedance coil
having its two ends united to the two sub-station ends of the
the main conductors, and its middle to their common earth
terminal or return conductor, the sub-station transmitter con-
nected in the terminal conductor, and two electrolytic or polari-
2ation batteries connected in independent shunt circuits ex-
tending from different sides of the transmitter to the two main
lonductors respectively.

551,090. Signaling Apparatus. Bernice J, Noyes, Bos-
ton, Mass. Application filed September 11, 1SS9.

A multiple signal transmitter, a pointer and switch moved
by the pointer, and a retarding device which is operatively
connected therewith in certain positions only arc combir.ed
with a signal receiving apparatus connected with the multiple
signal transmitter by an electric circuit, the signal receiving ap-
paratus comprising a register and a bell.

551,123- Successive Non-interfering Signal Box. William
H. Kirnan, Brooklyn, N. Y. Application filed August
iS, i8go.

A circuit controller, a normally wound motor therefor, a re-
leasing device for the motor, a magnet in the signal circuit at
the transmitter, a normal short-circuit for the magnet, and a cir-

cuit breaker operated by the first movement of the transmitter
are the features.

551,145. Switch for LTnderground Electric Railways.
Alfred Rosenholz, San Francisco, Cal. Application
filed April 12, 1S95.

The invention consists of a stationary magnetic core project-
ing from the main conductor, a sealed casing therefor, ful-

crumed and turnable in journals or bearings about the main
conductor, a flexible insulating sheath or jacket surrounding
the junction of the main conductor and core, and a ring and
groove joint at the termination ot the sheath within the casing.

NO. 551,029.

551,166. Joint for Insulated Electric Wires. Raymond
S. Ke'.sch, Chicago, 111. Application filed December
22, 1S94.

An externally threaded sleeve is provided with a jam nut and
a sleeve provided with a swiveled nut to receive the externally
threaded sleeve and be engaged by the jam nut to clamp the
parts securely together, the sleeves having flaring openings
through them to receive and hold in contact the flared and
jointed ends of conductor sections, and an envelope for the
coupling, comprising separable box members, with means for

securing them together, affording a chamber for insulating
material and fitting at its ends the conductor sections.

551.168. Trolley. David Lippy, Ira E. Finfrock, George
A. Rineh irt and Da-ind R. Francis, Mansfield, O. Ap-
plication filed September 24, 1S95.

The pivoted mast, the spring device for swinging the mast
upward, a chain connecting such device and the mast, and a
roller on the mast pivot in the path of the chain when the mast
is swung down.

551.169. Trolley. David Lippy, Ira E. Finfrock, George
A. Rinehart and David R. Francis, Mansfield, O. Ap-
plication filed September 24, 1S95.

The combination is claimed of the pivoted mast, a shaft hav-
ing two radial arms connected with the mast, and a coiled
spring for rotating the shaft.

55 1) 1 70. Switch for Electric Plants. Austin H. Lucas,
Pittsburg, Pa. Application filed January 4, 1895.

This arrangement comprises a series of pairs of contacts
adapted to be connected to a like series of generators, a second
series of pairs of contacts arranged parallel with the first series,
"a shaft or rod arranged parallel with the series ot contacts and
provided with a longitudinal groove and with a series of trans-
verse grooves, a pair of arms having one end mounted on the
shaft or rod, and each having a pin or key adapted to fit the
grooves, the transverse grooves being so arranged as to permit
of a rotation of the arms on the shaft only when the arms are '\n

Ime with a pair of contacts.

551,192. Telegraph Relay. Archibald D. MacDonald,
Melbourne, Victoria. AppHcation filed November 2,

1S94.

When at a state of rest a horizontally arranged pivoted arma-
ture lever is adapted to oscillate vertically between cores, placed
fne above another, the lever being fulcrumed on one side of the
cores, and having on the other sidecontact points and a tension
spring, the latter vertically set above the end of the lever, and
on the other side of the fulcrum an arm or extension of such
weight as to act as a counterpoise to the first named side of the
leverand allow the latter to rise up against the back stop when
the spring is regulated to exert an upward pull.

NO. 551,014.

551,203. Electric Switch. John E. Criggal, Springfield,

Mass. Application filed Ja'nuary 15, 1S95.

There is described the combination with a supporting base
of a pole piece having a contact face substantially in the path
of movement of the circuit controller, a circuit controller having
a reactive connection with the base, and movable with the actu-
ating lever, and transversely resilient toward the contact face
of ihe pole piece, and having its contact face movable substan-
tially in the plane of the contact face of the pole- piece, and an
actuating lever pivoted on the base lor closing the circuit con-
troller, and normally holding the circuit controller against free,

reactive movement, and also adapted to release the same at a
predetermined point in the backward movement ol the actu-
ating lever, whereby the circuit controller has a sudden and
multiplied releasing movement in the diiection and inde-
pendently of such movement of the actuating lever.

551,244. Electric Arc Lamp. . William P. Wieraann,
Washington, Pa. Application filed April 17, 1895.

Tn an arc lamp, the combination with the rod controlling
mechanism of a releasing point therefor, and means for auto-
matically changing its position as the carbon decreases in

weight.

551,263. Anti-sparkle Commutator Compound. John R.
Davis, New Iberia, La. Application filed March 30,
1S95.

The compound is composed of a fatt^' substance, a good con-
ductor of electricity mixed with the substance, and chalk to

harden the mi,\ture.

551)275. Telephone Transmitter. John Goodman and
Henry M. Goodman, Louisville, Ky. Application
filed June 14, 1S95.

A telephone transmitter is described, consisting essentially
of two magnets, the one fixed or relatively so, and the other
capable of vibration, the magnets being so collocated and
mechanically adjusted that rhe movable magnet in its vibrations
ar all times remains equi-distant from the adjacent parts of the
stationary magnet, a vibrating diaphragm to which the vibra-
tory magnet is mechanically connected or related, and finely
comminuted magnetic material between the two magnets in the
magnetic field formed thereby.

551,284. Electric Sunshine Annunciator. Leonard Hunt
and Frederick W. Duenckel, St. Louis, Mo. Appli-
cation filed May 20, 1S95.

An electric sunshine annunciator, comprising a suitable
ba?e. a pair of uprights mounted upon the base, a pair
of balanced bulbs, one on each side of the uprights, lubes con-
necting the lower ends of the bulbs, a screw-threaded rod fixed
to and extending from one bulb to the other, a weight adapted
to move upon the screw-threaded rod, an arm extending hori-
zontally from one of the bulbs, an inverted U-shaped metallic
wire carried by the arm, and cups adapted to contain mercury
located directly beneath the metallic wire, wifh which the wires
from the recording apparatus terminate,

551,334. Electric Railway. Robert Lundell, Brooklyn,
N. Y. Application filed June 9, 1S94.

Claim I reads: In an electric railway a current feeder or
main, two sets of sectional trolley conductors arran^^ed in
pairs, normally open branch feeders running from the current
feeder or main to switches controlled by electro-magnets, cir-
cuit connections from one of each pair of sectional trolley con-
ductors through two of the switch operating electro-magnets in
series .ind from the other trolley conductor of each pair to one
of said magnets.

551,337. Electrode for Arc Lamps. Thomas G. Portis,

St. Louis, Mo. Application filed May 14, 1S95.

A pair of electrodes of an arc lamp having their arc ends
lightly coated and their outer ends heavily coated.

551,347. Telephone Receiver. Alfred C. Biown, London,
Eng. Application filed July 11, 1S95.

The combination includes a battery transmitter, a telephone
receiver having a diaphragm and buzzer contact to be operated
by the diaphragm, a battery, and a switch for closing the con-
nection of the battery through the transmitter or through the
buzzer contacts and a coil of the receiver at will.
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Use of Static Electricity in a Bottle-label-

ing Machine.
The machine shown in the illustration on this page and

di^raminatically represented in Fig. 2 possesses much in-

terest from the fact that the inventors have attempted to

make use of static electricity to attract, one by one, the

paper labels pasted on bottles in a labeling machine. A
successful hot tie-labeling machine would immediately be in

wide demand in breweries and other bottling establishments,

as it would result in a great

saving in labor. One great

difficulty that has been met in

designing machines of this

character is to devise a me-

chanism that will detach the

top label from a pile, so that

it may be subjected to the

action of a paste roller and

afterward attached to the bot-

tle. In the machine under

consideration this operation is

accomplished by the statically-

charged plunger of a solenoid.

In practice it is found that the

regulation of the slight impulse

of static electricity required is

a matter of considerable deli-

ca'jy, as it is, of course, neces-

sary to have each successive

charge of the plunger of that

polarity which will attract the

top sheet of paper rather than

repel it An ordinary glass

friction machine is used to

produce the static electricity,

while the dynamo shown fur-

nishes current to energize the

various solenoid coils. In the

photographic reproduction the

machine is shown as it would

appear in labeling beer bottles,

although the main driving belt

is not attached.

A good idea of the mechan-

ism can be obtained by Fig. 2,

which is a reproduction of a

central section drawing show-

ing the machine at the extreme

outward end of stroke. The

traveling paste roller/^' is tak-

ing paste by friction from the

stationary paste roller below,

the latter being driven by a belt

from asheave on the main shaft.

A bottle has dropped through

the rotary bottle gate H^ and

is resting on the rubber-lined

table or machine bed; a label

is shown lifted from the pile

by means of a static electric

current and the solenoid Z>',

which at this time is energized.

The machine in this position, the operation is thus de-

scribed:

The solenoid D is energized, reciprocating the core d
downward so as to approach one side of the top label in the

label-box or holder, being the side opposite to the cleat or

shoulder b^. The plate C^ at this time is understood to be

at its extreme limit of stroke to the left. The ends of the

plunger or core are charged with electricity, and, according

to the well-known law, the top label is thereby attracted or

lifted up at one side by the plunger or core, after which the

solenoids C are energized and the plate C'^ caused to ad-

vance underneath the label thus attracted, thereby separat-

ing the top label from the second and the pile of those im-

mediately beneath. The lifting of the label is clearly shown

in Fig. 2, in which the relative position of parts is illus-

> rated just previous to thereciprocation of the shdeplate fo

the right between the top and the second label. This re-

ciprocation of the plate is the next movement in the

sequence of operations of the machine.

A horizontal frame E is mounted upon the machine bed

or frame and is provided with horizontal guide-ways E^.

This guide-frame is designed to permit of the reciprocation

of a cross-head carrying a paste roll and a device for rolling

or pressing the bottles over the labels. This cross-head

consists of a frame adapted to slide in the channels or ways
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of the frame E. The bottle-rolling and engaging device

consists of a horizontal plate F^ which is termed a pressure

plate, arranged above these guides and pivotally connected

thereto by means of links//', whereby it may have both

a swinging and a reciprocating motion. The links/' are

somewhat longer than the links/and are extended below

the point of connection with the cross-head frame, where

they are provided with suitable bearings to receive the

gudgeons or short shafts of the traveling paste roller F^.

At the right-hand of the machine is mounted the driving

mechanism, consisting of suitably journaled pulleys G G^

rotated by means of the belt G- connected to a desired

source of power. These pulleys operate other pulleys and

sprocket wheels which are necessary to drive and actuate

the various mechanisms of the machine.

The paste roller F^ is actuated by means of the crank

arms/- connected respectively to the crank pins /^ on the

drive wheels or pulleys G G^ and to the shaft of the roller

below the pivotal point of the link /'. Within a suitable

paste box or receptacle of the proper shape or dimensions

is journaled a rotatable paste roller F", whose lower per-

iphery dips into the paste at all times and whose function is

to feed paste by its constant rotation to the other roller

when brought into close proximity. As shown, motion is

communicated to the roller F" by means of a belt running

around a pulley on the main

shaft.

At the extreme left of the ma-

chine is the bottle feed chute

or incline H^ whicii is sup-

ported at the required eleva-

tion. At the mouth or open

end of this chute is a device

which may be termed a bottle

gate and which consists of a

rotatable roller j^' mounted in

suitable bearings in upright

standards h secured to the ma-

chine frame. This roller is cut

away partially, so that it is

somewhat semi-circular in

cross- section, to accommodate

it to the particular article here

to be labeled, that is, a bottle.

It is obvious that when the full

face of the gate is presented

to the bottles pressing there-

against by gravity, the bottles

will be held in the chute, but

that when the opposite face is

presented a single bottle will

be allowed to pass or fall

through to the bed of the ma-

chine, to be operated upon by

the label-attaching devices pro-

per. It will be understood

that the particular contour of

the gate may be altered to suit

circumstances and the charac-

ter of the package or article to

be labeled. The roller may be

rotated by any suitable con-

nection with the driving mech-

anism, as, for instance, by

the sprocket chain running

around a sprocket wheel and

around the wheel h''' driven by

pulley 6"'. The various pulley

and sprocket wheels are so

made that they will cause the

mechanism which they control

to operate at the proper prede-

termined times-

Forward of the label box is

arranged the bottle delivery,

which consists of an inclined

chute J leading from the ma-

chine bed downward toahoriz-

ontally traveling endless belt or apron y , forming a con-

tinuation of the delivery and adapted to carry the bottles to

the place desired. At equidistant points along the apron

are a series of upright fingersy, which are preferably covered

with rubber or other cushioning material to separate the

bottles, or to prevent their breakage by coming into contact

with each o±er or by their descent in the inclined chute.

As shown, the apron is operated by means of the pulley

K, which is rotated by the sprocket wheel A'^, receiving

its motion from the sprocket wheel k^ on the shaft Jv^.

The pressure plate is provided with a series of removable

plates or strips, the middle plate being shown removed to al-

low the plunger or core to pass therethrough. The object of

these plates is to accommodate the different sizes and widths

of labels used, as it is desirable that the plunger should ap-

proach the label at substantially the middle point of one side
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or edge. To this end the position of the solenoid and

plunger may be shifted and the plate or strip directly beneath

the plunger may be removed as desired.

A dynamo C^ is connected to one of the main drive-

wheels or pulleys in order to supply the necessary current to

operate the solenoids, although the current may, if desired,

be derived from an independent source.

In all present label machines it is impossible to attach la-

bels of different shapes without materially altering the

machine or reconstructing it, but in this machine any

shape of label may be equally provided for. For instance,

take a diagonal or circular label, where the paste is liable to

be smeared over the plate not covered by the label. In the

electrical machine such a label can be readily provided for

by attaching to the upper face or the slide-plate a thin sup-

plemental plate having the same shape of contour as the

label that is to be attached, so that the label alone will re-

ceive paste.

The bottle is first admitted from the feed chute through

the gate and allowed to fall upon the bed of the machine.

At this instant the plunger is reciprocated downward to ap-

proach the top label in the box, and simultaneously the earth

connection of the static machine is broken by the rotating

switch device, thereby charging the plunger with static elec-

tricity. The relative position of parts at this stage of the

operation of the machine is shown in Fig. 2, in which the

top label is seen to be attracted and held up by the plunger.

Next, the circuit in which the solenoids C C are interposed

is completed by the switch device, and the solenoids are

Wisconsin TelepFione Company.
[From the Milwaukee correspondent of the Western Electkiccan.]

As a result of the organized fight among its subscribers

against the claims for extra calls, the Wisconsin Telephone

company has made additional concessions, and the prospect

of an amicable adjustment ot all points in controversy is

good. To the committee which represented the Telephone

Users' association the companj made a number of proposi-

tions in detail. The main proposition, however, was that

that the subscriber to telephone service on the basis of the

number of calls shall have the choice ofa limit and rebates,

or have a limit and pay for all calls in excess of it. In other

words, subscribers on the basis of only 1,000 calls a year,

and who pay $75 a year in rental, will receive a rebate of

7^ cents for each time that they are entitled to use the tel-

ephone and do not do so. The other part of the alterna-

tive is the privilege of using the telephone 1,200 times dur-

ing the year and paying the company 2 cents a call for all

calls in excess of that number.

The company divides its service into three classes: Lim-

ited metallic service, unlimited metallic service and unlim-

ited grounded service. For limited metallic service, within

one mile of the exchange, the charges proposed are as fol-

lows: For 500 service messages, $50 for one subscriber

and $40 each for two subscribers on the same line; for 600

messages, $57 and $47; for 700 messages, $63 and $53; for

Soo messages, $6S and $58; for 900 message^, $72 and $62;

for 1,000 messages, $75 and $65.

For unlimited metallic service, within one mile ot the
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energized, drawing in their cores and reciprocating the slide-

plate beneath the label thus attracted or lifted. Immediately

the traveling paste roller is caused to pass over the label and

apply paste thereto. In the withdrawal of this roller, the

pressure plate is caused to swing downward by reason of the

peculiar manner of pivoting it upon links, in one set of

which the paste roller is journaled. In thus swinging down,

the frame engages the bottle, and in its reciprocation—being

drawn to the left during the withdrawal of the piste roller—
presses and rolls the bottle over the label. The bottle thus

picks up the label, which is firmly pressed upon and attached

to the bottle in the rolling operation to which it is subjected.

On reaching the proper opening in the machine bed, the

bottle falls downward into the delivery chute, from which it

is carried to the place desired by the communicating delivery

apron or carrier.

Thediagram does not show the electrical circuits nor the

construction of the rofatable circuit breaker, which is m the

form of a cylinder having contact points or strips on its per-

iphery whereby the solenoid circuits may be successively or

alternately made and broken in order to reciprocate the

cores so as to cause the various parts of the machine to oper-

ate at proper pre- determined intervals.

The machine may be run at 60 revolutions per minute, and

it is estimated that it will label 36,000 bottles a day. It is

in charge of J. Francis Small, Chicago, one of the inventors.

Robert Gillham was allowed $12,500 by Judge Henry of
Kansas City for his services as receiver of the Northwest
electric railway during the 25 months ended October 1st.

He was paid at the rate of $500 per month. Mr. Gillham's
report shows the receipts of the road during that period
to have been $94,611.22, and there is now $2,715.38 on
deposit to the road's credit. During the last eight months
34,424.19 was collected in fares.

LABELING MACHINE.—CENTRAL SEC I ION LRAV^ING.

exchange, the charges proposed are as follows: One sub-

scriber with special line, $[20; two parties on same line,

$roo each; thiee parties on same line, $80 each; four parties

on same line, $70. These rates are for business houses.

For residences the rates for the same service run from $70 to

$45, according to the number of subscribers on the circuit.

For unlimited grounded service, wiihin three-fourths of a

mile of an exchange, the business rates are as follows: One
subscriber, with special circuit, $72; two subscribers on the

same circuit, $66 each; three subscribers on the same cir-

cuit, $60 each. The rates for this service at residences are

$50, $42 and $36 a year, according to whether one sub-

scriber or two subscribers or three subscribers use the line.

The charge per telephone for extra mileage is $10 for busi-

ness houses and $7.50 for residences for every quarter of a

mile in excess of the one-mile limit, and for grounded serv-

ice the charge is $5 for each quarter of a mile in excess of

the three-quarters of a mile limit.

It is understood that the company has since made some

further concessions, but just what they are is not known.

There is some talk to the effect that the grounded service

will be discarded entirely and that more liberal provision

will be made in regard to extra calls. Many people think

that the company has acted in a very reasonable manner.

In behalf of the company it is asserted that its net revenues

never exceeded S per cent, upon the capital invested and that

the annual dividend of the company during the last three years

has been only 6 per cent. The new tariff which the com-

pany has offered to establish is said to be a reduction of 20

per cent. The company, of course, expects to make up its

losses in this respect by a more general use o( telephones.

The company will probably satisfy its subscribers and thus

put an end to the talk of an outside company entering the

the Milwaukee field.

Chicago's Storage Battery Road.

The officers of the Englewood & Chicago Electric Rail-

way company, which will soon have a storage battery road

in operation in the southern part of Chicago, report that

satisfactory progress is being made, and that some of the

cars will be in operation about April ist.

The company has a franchise for 54 miles of road, and

the line, when completed, will extend from the South Park

avenue station of the Alley "L" at Sixty-third street and

Vernon avenue, through Vernon avenue to Sixty-seventh

street, to Vincennes avenue, to South Chicago avenue, to

Keefe avenue, to Vincennes avenue, to Seventy-first street,

to State street, to Seventy-ninth street, to Vincennes road,

to Morgan Park. A portion of the line is already built and

supplied w^th overhead electric equipment, but the new
company will operate the whole system by the use of stor-

age batteries on the cars. There will be 50 motor cars and 50

trailers. Each motor car will be equipped with an outfit of

chloride accumulators weighing 4, 500 pounds and placed on

the trucks with two G. E. 800 25 horse power motors. Gen-

eral Electric controllers will also be used, and the same

company's generators will be used in the power house,

which has not yet been located. The power house engines

and the car trucks have not been selected.

_ The claim is made that in seven minutes the cells can

be charged sufficiently to run a car 40 miles. This seems

surprising, but the statement is confidently made. By
means of little tramcars and elevator platforms the dis-

charged battery can be taken from a car and replaced with

a freshly charged equipment in the space of three minutes,

it is said. The workmen will have no need to touch the

boxes containing the cells. The cars may be operated up

to a maximum speed of 25 miles an hour.

The company has opened an office at S13 and S14 Mar-

quette building. Its officers are; President, J. C, Shaffer;

vice-president, Judge Old; secretary, C. F. Griffin. In

conversation with a representative of the Western Elkc-

TRICIAN, President Shaffer said: "We purpose to demon-

strate that a storage battery road can be operated as well,

physically, as an overhead trolley electric equipment, and

better than a trolley road from a financial point of view.

This may seem Uke undertaking a large, contract, but I

think that we will be successful and that Chicago will have

the first practical storage battery railway in the country

—

one that, in operation-, will attract the attention of street

railway men and the public the whole country over. Peo-

ple are prejudiced against the storage battery for traction,

but I think we will be able to remove that prejudice. Liti-

gation has very greatly retarded the development of the

storage battery, but with one company owning all the

patents, and able to embody the best features of all in one

cell, we will be able to show what the storage battery can

do. We will equip our Chicago road as a model and an

example. Everything will be first-class, and we look to

the future with confident anticipation of success."

The specifications for track construction are about to be

issued.

Fire Balls Lighted the Ship.
[From the Phi!ad,:lj>hia Record.'\

One of the most remarkable electrical storms at sea,

which probably seemed intensified by reason of the fact

that a cargo of Spanish iron ore passed through it, was ex-

perienced by the British steamship Mercedes, which ar-

rived at this port yesterday from Bilbao. On the Grand
Banks of Newfoundland during the nights of December 3d
and 4th the ocean appeared like a mighty mass of flames or
an endress stretch of prairie fires. Balls of electric fire

hissed and exploded in all directions and darted among the
vessel's masts and rigging.

The Mercedes' escape from going down on December 1st

seemed little short of a miracle. She was struck by a
south-southwest gale, which was accompanied by seas roll-

ing fearfully high. During the height of the storm a huge
deck derrick, weighing many tons, was torn loose from its

fastenings and swept overboard, leaving a hole in the ves-

sel's deck through which the water ran into the cargo. In
its course it carried away the main topmast, which was
also of iron, part of the flying bridge, the after winch and
part of the deck fittings. The decks were flooded with
tons of water, the ship rolled at an angle of 70 degrees,

and the sea broke in all directions, filling the cabin and
the officers* quarters.

Soon afterward the storm partially subsided, when the

electrical fire appeared in all directions. It hung in big
balls for two nights from the masts and fore and aft stays,

and practically turned night into day. As the big fire balls

came together they would burst with a loud report upon
the vessel and disappear. Under this light at night such
temporary repairs were made as were deemed necessary to

reach port.

Capt. Tait of the Mercedes stated that the passage was
one of the most trying experiences of his life. The rolling

and lurching of the vessel in the storm and the fury of the

gales were terrific in the vicinity of 25° longitude. Only
the heroic work of the officers and crew saved the vessel,

as all the shipping men about the Maritime Exchange yes-

terday agreed.
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Magnetic Action on a Current in an
Aluminum Wire,

Among the singular properties of aluminum which dis-

tinguish it from other metals, is its extremely feeble vola-

tility at high temperatures. While this metal melts at an

intermediate temperature between that of zinc and of sil-

ver, about 625° C, it can be carried to a white heat with-

out sensible sublimation and without coating with deep

oxide. At this temperature nearly all metals with a lower

fusible point are either partially volatilized or materially

oxidized.

If a current sufficiently intense to heat it to the point of

fusion be sent through a fine aluminum wire, it may be

sufficiently powerful to cross the loop and thus short-cir-

cuit and fuse the filament by reducing its resistance.

Prof. Margot, from whose communication in La Nature

these facts are condensed, might have mentioned that the

ordinary carbon filament in an incandescent globe is also

susceptible to the action of magnetism in a similar manner.

M. Guillaume, who contributes some additional informa-

tion on the subject of heated aluminum, says that the

sheath or tube which serves to hold the fused metal in po-

sition, is undoubtedly a film of rust, and that this same

fihn is the bar to the ready .soldering of aluminum, which

in all cases must be perfectly freed from all traces of, and

protected from contact with, the oxygen of the air by clean-

ing and coating its surface at the time o^

soldering.

This extremely light metal, says the last

named contributor, and its persistency of

form when thus fused, permit of a pretty

experiment, as shown in Fig. 2, where, by

rotating the magnet placed above or below

a filament so situated, the motion of a

pendulum may be imparted to it, or by

another application of a magnet one may
compel it to assume various curves.

FIG. I. MAGNETIC ACTION ON A CURRENT IN AN ALUMINUM
EXPERIMENT WITH INCANDESCENT WIRE.

driven to a blinding white heat and yet maintain its integ-

rity, unlike other metals similarly affected. These last

when tested in a like manner, on reaching their fusing

point, suddenly light up and give way, each extremity of

the rupture forming into a small metallic -globule produced

by the contraction due to the superficial tension of the

liquefied metal.

Aluminum behaves quite differently. If the wire is held

firmly between two supports which are conductors of the

current, it will curve inwardly, but will maintain its form in a

state of incandescence up to the moment of rupture, which

usually occurs near the point of attachment.

The wire in this experiment, Fig. i, is evidently in a

fluid state, oscillating with the least breath, and held in the

air by the cohesion of its molecules, probably because of

the formation of a very attenuated coating of metal which

serves as a sheath or tube around the molten metal. This

film must be of extreme thinness, for a microscopic exam-

ination failed to discover the least traces of oxidation. It

has more the appearance of a rough casting. The surface

is in a condition of brilliant ebullition, covered with cracks,

FIG. 2." MAGNETIC ACTION ON A CURRENT IN AN ALUM-
INUM WIRE.—EXPERIMENT SHOWING ACMON OF

MAGNETISM ON A CURRENT,

with here and there a discolored, dark spot, having the

appearance of graphite; in other words, the wire is evi-

dently in a species of crystallization. In vacua produced

by an ordinary air pump it still maintains its cohesion, as

before, but preserves a more perfect homogeneity than in

the air.

A wire 25 to 30 centimeters long and three-tenths milli-

meter thick; fixed by the extremities so as to allow it to form

a loop, as shown in Fig. i, will show another peculiarity

when-lieited to an incandescent temperature. If now we
present 'a bar magnet to the loop, the filament will be either

attracted or repelled, depending upon the direction of the

current or the pole of the magnet. This action maybe

Pacific Cable Company.
The Pacific Cable company was incor-

porated at Trenton, N. J., December i6ih,

with a total capital stock of $1,000,000,

divided into 10,000 shares, the names of the

incorporators and the amount of stock held

by each being: Abram S. Hewitt of New
York, 1,500 shares; D. O. Mills of New
York, ijOoo shares; G. M. Dodge of New
York, i,oco shares; Fred D. Grant of New
York, 500 shares; Wager Swayne of New
York, 500 shares; James J. Hill of St.

Paul, Minn., 1,000 shares; Z. S. Spaulding of San Fran-

cisco, 2,500 shares; John H. Browning of Tenafly, N. J.,

1,000 shares, and Mason W. Tyler of Plainfield, N. J.,

1,000 shares.

The object of the corporation is stated in the papers

filed to be the construction and operation of electric sub-

marine cables in the Pacific ocean with telegraph lines

and connections for the transmission of messages. Con-

nection, it is understood, will be made with the Hawaiian

Islands. Offices are to be maintained in Jersey City and

San Francisco, and business will be commenced on January

1st.

Ex-Mayor Hewitt of New York, who is one of the larg-

est shareholders in the new cable company, is quoted as

saying:

The government of Hawaii has granted to Col. Spauld-

ing, a well-known planter of the Hawaiian Islands, a con-

cession for a cable to the United States, with a subsidy of

$40,000 a year. Col. Spaulding came to New York for the

purpose of forming a company to lay the cable, but a sub-

sidy of $40,000 a year is certainly inadequate to pay the

interest on the outlay and expense for mamtenance, which
it is estimated will be about $300,000 a year. In the last

Congress a bill was introduced and passed by the Senate

authorizing the president to contract for a cable to the

"Hawaiian Islands at a cost not to exceed $3,000,000. The
bill failed in the House, where it was thought that a corpo-

ration would be a better agency for securing a cable, be-

cause, for commercial and j^eneral purposes, government
ownership and general management are not desirable.

Col. Spaulding's idea is to apply fo the government of

the United States for a sufficient subsidy to warrant the

laying of the cable and for iis maintenance. As the enter-

prise IS of great public and commercial importance, several

prominent gentlemen have agreed to co-operate with Col.

Spauldmg and to fnrnish the money required, provided the

subsidy is secured. Their object, however, is not to make
any money out of the enlerpri:~e, and hence, in the bill

which will be presented to Congress, provision is made
that the United States government may at any time release

itself from the subsidy by taking the cable from the com-
pany at the actual cost of construction.

In oiher words, the object of these gentlemen is to secure

to the United States the advantages ol cable communication
with the Hawaiian Islands, in the hope that the cable at

some future time may be extended to Australia and China,
with which countries we have large and growing commer-
cial relations.

Philadelphia Stieet Railway Strike.

A dispatch from Philadelphia on the 20th stated that the

great street railway strike was over, as the Union Traction

company, owner of the street car lines involved, had con-

sented to arbitrate the differences with its employes. The

cars were then running as usual. There were a few cases of

violence and a number of cars were run out under police

protection.

A later dispatch, however, gives the information that the

company repudiated the arrangement f^-'r set lement, and

that the situation is unchanged. Public sendment seems to

be with the strikers.

Electric Submarine' Explorer.
This apparatus is based on the principle of Hughes' in-

duction balance, and is intended, according to VEclairage

Electrique, for the discovery and location of metallic

masses, sunken vessels, anchors lost in the ocean, and
metallic veins. Like Hughes' induction balance, it is com-
posed essentially of two pairs of bobbins, A B and A' B'

Fig 2. The bobbins A A' are the inducing coils, the

direction of the windings being such that a current through

these flows in contrary directions. In the primary circuit

a battery P and a clockwork interrupter /are placed, with

a toothed wheel and platinum spring contact, which in-

terrupts the current. Lying parallel and in close prox-

imity to the coils A A' are the secondary or induced coils

B B' in the circuit with the telephone T^ The interrup-

tions or variations of resistance produced in the circuit of

the primary develop induced currents in the secondary,

and the effect is distinctly noted in the telephone T, But

if the winding of B B' or the contacts are such that the

action of B on B' balances that of A upon A\ or, in other

words, when the induced currents destroy each other com-

pletely the telephone remains mute.

Now by constructing the four bobbins as exactly similar

as possible, and regulating the distance between A and B^

through the adjuster, Fig. 3, this condition of- silence in

the telephone is obtained.

The apparatus being thus regulated, if we approach one

of these groups with a metallic mass, the equilibrium is at

once disturbed, and the telephone gives notice of it, the

sounds varying in intensity according to the size, distance

and orientation relative to the bobbins.

The explorer here described comprises all these parts.

In Fig. I the box B contains the adjuster, the battery and

CS^MIr

i
FIGS. I, 2 AND 3. ELECTRIC SUBMARINE EXPLORER.

the vibrator, the whole being portable. The fixed bobbins
A' B' are closed in insulating compound, waterproofed,

and attached to the extremity of a long cable C, as shown,
and may be used to explore the crevices of mines, the

bottom of a river or the bed of the sea, with equal success.

Chicago North Side Electric Elevated
Road.

Work has been begun at FuUerton avenue on the erection

of the structure of the Northwestern "L." Officials of the

company say that work will be pushed with stich rapidity that'

trains will be runniLg by January, 1897. It is announced
that the trains, when put in operation, will run south on
Fifth avenue to Van Buren street, and on Wabash avenue

from Harrison stieet north to Lake street.

Work on the road has been rushed for several weeks past.

All but about the space of two miles is provided with

foundations for the superstructure. The contractors who
are putting in the foundations are engaged in doing the same
work for the Fifth avenue and Wabash avenue sides of the

union loop. More or less delay has occurred in the work
down-town, owing to the obstacles presented by the mass
of conduits in the streets named, but it is understood that the

contractors will soon be able to transfer a portion of their

men to the North Side work.

Much o[ the iron material for the Northwestern "L" is

already on the ground. The struc ure will lie |.u-hed north

at first, and as soon as practicable another gang will be put

on to work southward from FuUerton avenue.

The running of trains to Van Buren street and Harrison

street implies the use either of Clark street or Pacific ave-

nue from Van Buren to Harrison street. The property

owners on Van Buren street have nearly all, it is claimed,

signed the agreement drawn up by tlie executive commit-

tee of the association to resist the loop.

The Owatonna, Minn., electric light plant was recently

compelled to shut down owing toils well giving out.
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Transmission of Energy by Polyphase
Currents in the Soignies Quarries.

Some of the most interesting electrical transmission

plants of Continental Europe are to be found in stone

quarries, where the advantages of electrically transmitted

power are particularly obvious. One of these was described

in a recent paper read before the Association des Ingenieurs

Electriciens of Liege, Belgium, from which the following

abstract is translated:

The territory under consideration has an extent of 52

hectares, and was formerly all operated by a central steam

PIG. I. TRANSMISSION Ob' ENKRGY BY POLYPHASE CUR-
RENTS IN THE SOIGNIES QUARRIES.—PLAN OF

ENGINE AND DYNAMO ROOM.

plant, with a consumption of four to five kilogrammes per

horse power hour. The present plant, which is electrical,

performs the same labor with a consumption of less than

one kilogramme. This saving is worthy of investigation.

The boilers are three in number, Cornwall-Galloway type,

with two fire chambers, each with a surface of So square

meters, the doors being automatically held closed except

when proper attention to the draft has been first given,

which prevents careless filing.

Tlie water of condensation is not alone utilized for feed-

ing the boilers. The source of this supply is 200 meters dis-

tant. The water is forced over by a pump into a tank on

the roof of the main building. Part of this water under

pressure furnishes smaller boilers of crane machinery, loco-

motives, etc., distributed through the quarries.

The steam engine is compound and parallel with a varia-

ble cut-off, and has a capacity of 350 horse power. The
flywheel weighs 12 tons and has a diameter of five meters;

it is placed between the two cranks and transmits its power

by a cotton belt. As shown in Fig. i, the pulleys at the

extremes of the shaft within the dynamo room carry sever-

ally, the one the triphase alternator </, the other the illumi-

nating dynamo c. The two pulleys /and e drive the saws.

The continuous current dynamo is of the tetrapolar type,

shunt wound, with drum armature, and having two brushes.

This generator developes 300 amperes at 125 volts—or 37.5

kilowatts. Only one-half this power is used for lighting.

The machine is remarkably compact for its capacity, but the

neutral line is extremely sensitive to variations of load, and

there is constant necessity for watching the brushes.

The triphase generator is of the Oerlikon type, with

fixed armature and inner revolving field. The cast-steel in-

ductor is composed of two equal parts—a crown of north

FIG. 2. TRANSMISSION Of ENERGY BY POLYPHASE CUR-
RENTS IN THE SOIGNIES QUARRIES.—WINDING OF

TRIPHASE GENERATOR.

and one of south poles; the exciting spool, well ventilated,

is completely protected from exterior damage. The excit-

ing current is led to two rings, and is produced by a small

dynamo of the horseshoe type, of which the armature is

fixed on the shaft of ihe alternator and the fields on a bracket

cast on the frame. The alternator, with full load, requires

an induction current of about 10 amperes at 35 volts. The
surfaces and the pole-pieces are of laminated soft iron, the

pieces being first riveted together and then forced into the

curved forms.

As to the winding of the armature, there is no essential

difference between the triphase and the ordinary alternator.

The number of poles of the field is 16—eight north and eight

south—while the armature has 24 poles. Consequently the

arc corresponding to one complete period is thus divided

into three parts, resulting in three phases. The difference,

then, is two-thirds between any two currents, and the spools

may all be wound in the same direction. Fig. 2 shows the

connections, except that the wires figured as being within

the circle are in reality at the opposite extremities of the

coils. The coils are wound separately, slipped on the cores

and fastened, wedges and leather sheaths holding them in

place.

For high tension (5,000 volts at the poles of the dynamo,

without transformers), the spools are wound with wire, but

for the medium tensions bands of copper are used, while for

the lowest—below 100 volts—the construction is slightly

modified; bars are used in place of bands.

The coils are connected in the star form. The pairs o^

poles being eight and the speed 360 revolutions the fre-

quency is of course 45.

The maximum load of the machine corresponds to 250

amperes in each branch; the theoretic energy then is3X250

X220=:i65,ooo watts, or about 246 horse power at the

shaft, but the efficiency realized is less and divided as

follows:

Illumination 57 horse power
Sand saws 50 " "

Diamond saws 45 " "

152

The distribution board is a model of simplicity. There

are four ammeters with a range of 120 singly, one for each

branch line from the bus-bars, four tripolar switches, one

general ammeter, one voltmeter having one of the termi-

nals connected to the neutral point of the star, the other to

one of the poles of the dynamo by means of a switch.

The cut-out fusibies are behind the board. Twelve
r~-

FIG. 3. TRANSMISSION OF ENERGY BY POLYPHASE CUR-
RENTS IN THE SOIGNIES QUARRIES.—MAP

OF POWER CIRCUITS AND MOTORS.

lightning arresters are connected to one plate where the

aerial lines enter the power house. There are also measur-

ing instruments on the exciter lines. The tension of the

machine is hand regulated on the exciter circuit by the aid

of a rlicostat.

The installation comprises six motors, as follows:

(a) Four motors of 24 horse power, or 96 horse power.
(O) One motor of iS horse power, or 18 horse power.
(f) One motor of 9 horse power, or 9 horse power.

Total 123 horse power.

The drop from the generator being about 7 per cent,

there is left a reserve of about 25 kilowatts.

Fig. 3 shows the comparative distances from the

power house A to the various motor installations,

a, l>, c. The maximum distance is seen to be 700

meters. The motors are all hexapolar.

Finally, from a technical and economical point of

view, from the cost of installation to the final results,

as between the continuous and alternate currents,

there is little to choose. The only advantage lies

with that system which can furnish the lightest and

simplest motors.

The Soignies quarries is the first industrial in-

stitution in Belgium where the alternating current

has been used, and the projectors are entitled to

much credit for their daring in thus hazarding the

experiment.

Cost of operation on the Metropolitan
Elevated Road.

The Metropolitan West Side Elevated Railroad company

of Chicago, using electrical power exclusively, has shown

that an elevated electric railway can be successfully operated

during the storms of a northern winter. It is known, too,

that a great saving is obtained by generating the power in

one station and by discarding steam locomotives and high-

priced enginemen and firemen. The exact figures of the cost

of operation have hitherto been withheld from the public,

although eagerly awaited. The Chicago Tribune, however,

claims to be in possession of some general figures on the

subject. The article is rather indefinite, but it is of consider-

able interest, nevertheless, and is herewith given:

The Metropolitan Elevated railroad is operating trains on
its line at 22 cents a train mile. The cost for operating the
Alley "L" is 47 cents a train mile, and for operating the

Manhattan Elevated in New York it is 45 cents a train mile.

This shows a cost of less than one-half the cost of operating
with locomotives, and it is said the expense will be further

reduced when the southwestern branch is in operation and
when the tunnel connection with the Chicago river is com-
pleted and the company is able to secure water needed with-

out cost. The Metropolitan otificials will not give out the

absolute passenger traffic of the road. They say, however,
it is averaging more than 55,000 a day, and that the traffic

for November and the first half of December was sufficient

to meet all fixed charges and to pay interest upon the pres-

ent outstanding issue of bonds, amounting to $10,000,000.
The company is progressing with its southwestern branch,

and already it has nearly all the foundations in for the por-

tion of this branch running from the main line south to

Twenty-second street. The last of the condemnation suits

has been completed, and the company can begin work upon
the superstructure as soon as it may desire.

On the branch running west along Twenty-second street

nearly all the right of way has been secured, and it is ex-

pected the company will have this branch in operation in the

early spring. The cost of generating electrical power will

not be materially increased when the Douglas Park branch
is in operation. It is expected the cost of operation will be
reduced to 20 cents a train mile when all the system is in

operation and when certain improvements are made which
are now in contemplation.

This showing of the Metropolitan gives an idea of the sav-

ing in cost to be eftected by the Lake Street when the road

begins the operation of its trains by electricity. While the

exact proportion of operating expenses to gross income of

the Metropolitan is not known, it is said to be between 45
and 50 per cent. The operating expenses of the Lake
Street during last year amounted to a little more than 67
per cent., and while predictions were made that this would
be considerably reduced during the present year it was not
expected it could be cut lower than 60 per cent., if that low.

The operating expenses of the Alley "L" have been exceed-

ingly heavy, running from 75 to So per cent, of the passenger

receipts. With a ^ood electrical equipment this could be

cut to 50 per cent., and perhaps even lower.

H. W. Johns Manufacturing Company
at Atlanta.

One of the exhibits in the electricity building at the At-

lanta exhibition which has attracted attention has been the

electrical exhibit of the H. W. Johns Manufacturing com-

pany, which shows an attractive arrangement of insulating

materials for electrical machinery and trolley lines. Among
the insulathig materials shown are trolley wire devices insu-

lated with moulded mica. Special prominence is given to

Postal Telephony,
To the Editor of the Western Electrician:
A communication from G. C Maynard, as Wash-

ington correspondent of the Electrical Revitiv, en-

deavors to discredit the writer in connection with a

statement that the postmaster-genera! had consid-

ered some the question of postal telephony. As
this G. C. Maynard is well known in Washington
to be a Bell telephone man. it is to be expected

that he would assume such statements. However,
he has a few things to learn yet in the telephone line, al-

though he probably thinks he knows it all, like most of his

"kit." It is sufficient to slate that the inferences of his

communication are false, and that the postmaster-general

-was either guying him or did not think his interest in an

effort to obtain information warranted the giving. The
postmaster-general and the writer did discuss matters of

postal telephony. J. E. Keelyn.

, W. JOHNS MANUFACTURING COMPANY AT ATLAN'l'A.

the giant strain insulators with their combinations for

clevis and large eye. Also the "J. P." hanger, which was

introduced during the last year. Special attention is also

called to the "H. W. J." mechanical clip, which has

proven most satisfactory in service.

A large and comprehensive display is made of vulcabes-

ton parts used in the controllers of various manufacturers.
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the list practically including the makers of all controllers,

such as the Westinghouse, General Electric, Steele, Sperry,

Wortliington, Walker and the Curtis Electric companies.

There are a number of specimens of brass switches and

crossings and the Philadelphia insulated crossings and trol-

ley wire breaks. These are insulated \vith specially im-

pregnated fiber, which renders the fiber nun-absorbent.

The company exhibits a novel form of car heater, which

consists of a resistance wire, interwoven withand insulated

by asbestos. Tests have shown these heaters to be most

economical, and also permit the use of a high temperature

without detriment. Included in the exhibit is a device which

introduces a new name to the trade—electrotherms. These

are practically resistance mats, or pads, and are composed,

ike the car healers, of a resistance wire insulated with asbes-

for aldermen next spring, and the friends of McGann
have worked up considerable feeling in some parts of the

city, hence the aldermen fear the consequences, so far as

they, themselves are concerned, in case they kill the meas-

ure. On the other hand, it is notorious that the Mil-

waukee Street Railway company has a firm grip upon many
of the aldermen, who will do its behests at all hazards.

To a man up a tree it looks as though the McGann or-

dinance, if it ever does get through the Common Council,

will be so burdened with conditions and restrictions that

it will virtually be worthless. This result may hoodwink

the people, and it will certainly please the old company.

William H. Bennett has been appointed receiver of the

West Side Street Railway company, whose lines now
form part of the Mihvaukee Street Railway company's

the cathodes should be properly cleaned before proceeding

with the work. The cuts are taken from UEtlairage

ElectHqice,

tr^^

FIG. 2 AND 3. SIEMENS &L HALSKE PROCESS FOR PRODUCIN'^t ELECTROLYTIC ZINC.—LONGITUDINAL AND TRANSVERSE
SECTIONS OF THE CELLS.

t05. They are flexible and are covered with flannel or rub-

ber, depending upon whether they are to be u?ed for local

applications of heat or in damp situations. They are spe

cially adapted for medicindl purposes.

In glass cases are shown samples of moulded mica and

Monarch insulating materials in a great variety of shapes

for the insulation of switches, thermostatic and other de-

vices, and vulcabeston parts as used in dynamos, motors,

street car controllers and other electrical apparatus.

The company has received for its exhibits at the Atlanta

exposition for asbestos manufactures and moulded mica

and vulcabeston insulating materials one gold medal for

superior excellence, two silver medals, two bronze medals

and an honorable mention.

system. The appoiniment was made upon the petition of

John Archer and A. Stephan, two judgment creditors,

whose claims have not been satisfied, and the new receiver

will have power to intervene in the United States court, where
the receivers for the general system were appointed, and
ook after the interests of the creditors of the old company.
He has already made a demand for the books of the West Side

Railway company. Judge Johnson of the state Circuit

Court has not yet appointed a receiver for the general

company. Herman Block, a judgment creditor, has asked

him to do so, and the matter is under advisement. Block,

like Archer and Stephan, got a judgment for personal in-

juries, and the claim has not been satisfied.

Street Railway Affairs in Milwaukee.
[From the Milwaukee correspondent of the Western Ei.ectkician.]

The McGann street railway ordinance is still hanging fire

in the Common Council. It is expected that the matter will

come up, but not for final settlement, at the next meeting

of the Common Council. Two members of the committee on

railroads, Aldermen Thuering and Devos, will report in fa-

vor of granting the franchise, with suitable restrictions, while

the other three members of the committee will submit an ad-

verse report. At the last meeting of the committee ex-Con-

gressman P. J. Somers, who represents McGann and his

Chicago associates, made a strong attack on the opponents of

the new company. He told the aldermen that if they refused

to give the people corepetition in street railway service, and

thus prevented them from riding lor 4 cents, the people

would be sure to remember their course when they came up

again for election to their seats in the Common Council. If

they had the interest of the people at heart, he said, they

would grant the franchise, and thus give relief to this mon-

opoly-ridden city. He declared that there was no good

reason why they should not grant the franchise. "How-
ever,'* he continued, "if you are bound to vote against the

ordinance, come out squarely and admit that it is because

the other company does not want you to give us a chance

to compete." Mr. Somers then proceeded to relate how
some of the members of the committee went to Chicago

to try to ascertain the financial standing of the McGann
company. He asserted that instead of going to the banks

which had been cited as references, the Milwaukee alder-

men had approached one of the conductors on the McGann
line, and questioned him. "You might just as well have

asked the man who washes the car windows," he said, and

there was a laugh at the expense of the inquisitive alder-

men. Mr. Somers spoke of the capital which was ready

for investment in the enterprise, declaring that it was ad-

equate, and he elaborated upon the financial and personal

integrity of C. C. Bonney, the principal backer of the

enterprise, who, he said, had looked into the matter and

was confident that it would prove a profitable investment.

The aldermea are perplexed. There will be an election

Siemens & Halske Process for Producing
Electrolytic Zinc.

Heretofore the electrolysis of zinc salts has not been car-

ried on commercially, principally because the metal was
precipitated in the form of spongy zinc, difficult of utiliza-

tion, if the solution included the least alkaline or metallic

impurity. This forming of zinc sponge may be prevented

by violently agitating the solution, principally by means of

compressed air currents which at the same time oxydize the

impurities of the bath.

To accomplish this result the source of power M. (Fig. i)

actuates, besides the dynamo G, which furnishes the current

Engi-American Institute of Electrical
neers.

At the monthly meeting of the council of the Institute,

December iSth,the following named associate members were
elected: Chas. F. Bancroft, Lowell, Mass.; Frank E.

Herdman, Chicago; Richard Lamb, New York; Leon Le
Pontois, Pittsburg, Pa.; Harry W. Ludlam, New York;
Samuel G. McMeen, Chicago; Frank L. Scidmore, New
York; Joseph P. Stone, Schenectady, N. Y.; Norman W.
Storer, Pittsburg; Chester H. Thordarsson,"Chicago; Harri-

son C. Wybro, Los Angeles, Cal.

The following named associate members were transferred

to full membership: George Stephens, Peterboro, Out.;

George White-Fraser, Toronto, Ont.; Alex. Dow, Detroit,

Mich.; Samuel G. Neiler, Chicago, III.; L. Knowles Perot,

Phcenixville, Pa.; John Balch Blood, Schenectady, N. Y,

;

Franklin Sheble, Philadelphia, Pa.; William H. Freedman,

New York; Andrew L. Riker, Brooklyn, N. Y.; John A.

McCrossan, Rat Portage, Ont.

The following committee was appointed by President

Duncan to consider the question of incorporation of the

Institute and any revision of the constitution that might be

necessary to comply therewith: W. B. Vansize, chairman;

Prof. H. S. Carhart, W. F. C. Hasson, A. S. Hibbard,

Dr. Cary T. Hutchinson, T. C. Martin, Townsend Wolcott.

and

Brooklyn Street Lighting.

On Monday of last week the bids for lighting the streets
public buildings of Brooklyn by electricity during

lago were opened. Singularly enough, the Municipal
company, which covers the Eastern District, put in no
bid. When called up on the telephone for an explana-
tion, an official of the company said it bad forgotten all

about the matter, but would send in a bid later. The
bidders were the Edison company, the Citizens' company
and the Kings County Electric Light & Pcrwer company,
the last named being the latest competitor in the field. It

was the company's first bid. The bid of the Citizens'

company was: For arc lights of i,300 candle power, 35
cents a light a night. If 400 additional lights a night are
needed, a reduction of i cent a light a night will be
made. In the event of a reduction of the number of lights

below those in use on December 31, 1895, the rate will be
40 cents. For lightingpublicbuildings 2.2 cents per ampere
per hour. The Edison company bid 35 cents for arc lights

of 1.200 candle power and 17X cents for Goo candle, all

additional lights to be furnished for 20 cents a lamp a
night. If the number Is reduced, the rate will be 40 cents.

The same company, for lighting public buildings, bid 0.8 cent
per lamp hour for incandescent lamps of 16 candle power;
5 cents per lamp hour arc lights r,2oo power, 7 cents per
lamp hour. The Kings County Electric Light k. Power
company offered arc lights of 1,200 candle power at 32
cents a lamp each night. This company's bid covers only
Fulton street to Snediker avenue and Court street to First

place. The company makes the same bid for streets on
which it may hereafter have circuits as the department
might designate.

Diverting the Water of Niagara Falls.

The commissioners of the New York state reservation at

Niagara Falls have steadily set their faces against schemes of
those seeking to appropriate property of the state or get a
foothold upon it for private, personal or money-making
purposes. The great increase of projects to take water
from the Niagara river that have already received legislative

SIEMENS & HALSKE PROCESS FOR PRODUCING ELECTROLYTIC ZINC—ELECTRICAL AND PNEUMATIC
CONNECTIONS.

through C C to the series baths 2" Z, a ventilating fan R,
which delivers the air by the tubes P P and their branches,

p\ pi^ p\ pi (Figs. 2 and 3) at the bottom of the cell frames

at H H, which hold the carbon anodes E^ and the zinc

anodes E, thus maintaining a circulation in the direction of

the arrows. A current of 50 amperes per square meter, with

cathodes of one meter ^ong and 0.7 meter wide, requires

for the best results a current of air of about 1.3 cubic meters

per hour per cathode. With a bath containing a solution of

zinc sulphate of 10° Baiime density, and adding five to 10

grammes of sulphuric acid per hter, a deposit of perfectly

solid, non-spongy zinc is obtained.

The zinc is deposited upon the cathodes and the oxygen is

disengaged at the anodes. The volume of the bath remains

nearly stationary. The acid must be added gradually and

when the proper acidity of the bath has been accomplished,

sanction, added to enterprises to utilize the more distant
waters of .the lakes, which waters are essential to the in-

tegrity of the Falls, has become the occasion of a general
apprehension that the spectacle of the Falls is likely to be
impaired. A recent report says that there are six power
companies which now take water from the river above the
Falls without compensation, and concludes: **In return for

these immensely valuable franchises the state ot New York
has not received one cent of consideration. The state
reservations at the Falls have cost the state of New York,
in round numbers, $2,500,000. This reservation was founded
and this immense sum has been expended to give the peo-
ple of the whole world an opportunity to view at slight ex-

pense one of the grandest and most sublime scenes on the
face of the globe, and if corporate and individual ambition is

not checked and made subordinate to public rights, there is

certainly danger that the Falls of Niagara, like the Falls of
Minnehaha, will soon live in the tradition of song and story
only, and will be sadly deficient in the amount of water
flowing over their brink."
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Just how the American electrical trade will be affected

by the controversy between this country and Great Britain

over the Venezuela dispute, is largely a matter of conjecture

as yet, but it is to be hoped that any disturbance or inter-

ference in our trade relations with the South American state

will be only temporary. There can be no doubt that the

people of Venezuela prefer to trade with the United States,

and it has been the policy of this government to cultivate

that friendly feeling. As a result Venezuela has furnished

an excellent market during the.last year ortwo, and con-

siderable electrical apparatus has been shipped there from

this country. American construction companies have been

favored there, too, and American workmen have done the

greater part of the work of installation, thus far. There

is promise of great development in that field, and it is to be

hoped that this country will reap the advantage.

Recent accidents on the Broadway cable line have

again called attention to the subject of fenders. A former

chairman of the Board of Railroad Commissioners of the

state has written a letter to the present chairman of the

broad in which he asks "Why thepresent Board of Railroad

Commissioners has not compelled the Broadway & Sev-

enth Avenue Railroad company to equip its cars with 'a

safety guard' in front of the wheels, in accordance with the

seventh requirement of the board {as formerly constituted)

imposed eis a condition 'precedent to its_approv4l of a

WESTERN ELECTRICIAN.

change of motive power by the railroad company, as set

forth in the official order of the board, dated July 31,

1S90." It is not contended that there is a perfect safety

fender, but the writer of the communication claims that the

company has not taken advantage of the devices which are

to be had to-day. Those which are now used, he says, are

not of any practical value.

In Brooklyn and in other eastern cities the outcry against

fenderless trolley-cars continues, despite the protestations

of the companies that they are doing everything in reason

to encourage those who are engaged upon the problem of

perfecting a safety device that maybe relied upon. It is to

be regretted that there is occasion for these protests, but it

seems impossible under existing conditions to avoid these

accidents. No doubt carelessness on the part of the com-

panies' employes and the public contributes largely to ihis

state' of affairs.
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sense when he is delayed in getting home to dinner or a

tempting to catch a train.

But there is one feature of these accidents which does

not seem to impress the public, that is the fact that the im-

proved service has created a demand for better transporta-

tation facilities than were formerly enjoyed. What are

considered necessities to-day were only a few years ago

beyond the command of the traveling public; the trans-

portation companies could not at that time furnish such serv-

ice, and the public was not educated up to an appreciation

of it. Times have changed, and the people who a few years

ago contentedly jogged along in horse cars, now grumble

at a live minutes' delay on a cable, trolley or elevated line.

L.VTE advices from Milwaukee indicate that the Wiscon-

sm Telephone company and its Milvvaukeesubscribers are in

a fair way to arrive at a satisfactory settlement, the company

making certain concessions which, in a measure at least,

satisfy the demands of the subscribers. It is claimed, on be-

half of the local company, that its net earnings have not ex-

ceeded 8 per cent, upon the investment and that it has not

paid more than 6 per cent, per annum for several years. It

this statement is made in good faith and if the company can

satisfy the public of the justice of its plea, it will be a revela-

tion to most people who are familiar with telephone proper-

ties in this country. The Wisconsin company has always been

looked upon as a particularly favored corporation, occupying

an advantageous field, and managed with care and good judg-

ment, but il this statement gives a true indication of the con-

dition of the company's affairs a revision of the opinion

must be made. It is only reasonable to suppose that the

gentlemen entrusted with the management of the company

have administered its affairs carefully and intelligently, and

on this ssumptioan it seems really remarkable that such a poor

showing is made, provided there has been no juggling of ac-

counts. Of course there are many systems of book-keeping,

and the aim of some of them seems to be not to show the

true condition of affairs, but when the statement is made

that a company has not been able to show a net earning of

more than S per cent; upon the actual investment devices of

bookkeeping are not to be considered. Are there any

more Bell companies in the country similarly situated?

As MIGHT have been expected, George J. Gould is op-

posed to municipal ownership of railways, telephones and

telegraphs. The president of the Manhattan Elevated Rail-

way company gave his views upon this subject before a leg-

islative committee of inquiry recently. His views accord

with those of other men who have had experience in the

management of great public enterprises, as will be seen

from the following extract from his testimony:

I do not believe in municipal ownership. I do not think

it is a proper thing for the government to take up. It should

be left to private capital. A government railroad is never

run as carefully, financially or Irom a public standpoint, as

one controlled by a private corporation. It doesn't pay in

Europe, whei'e it has been tried. The taxpayers pay. It

is the same with the telegraph and the telephone. The
postal telegraph in England has a deficit every year. Gov-
ernment ownership is a leaning toward socialism. Private

capital should be lelt to develop these enterprises, and
should take the risks. We tried government ownership, in

away, with the Pacific railroad, and it resulted disastrously

for the government and the railroad too.

Whatever criticism may be made by those who differ wiih

Mr. Gould, it will be generally admitted that his assertion

that *'a government railroad is never run as carefully, finan-

cially or from a public standpoint, as one controlled by a

private corporation," is absolutely true. The same restric-

tion applies to all enterprises conducted by municipalities.

What better illustration could the people of Chicago desire

than that furnished by the city lighting department? After

much boasting and many absurd promises, the city elec-

trician is compelled to admit that he has been unable to

keep his promises, that he has failed utterly; and to-day the

city has an elephant on its hands in Barrett's lighting scheme.

Whenever the daily papers chronicle the breakdown of

the cable system, the suspension of traffic on the elevated

roads or the blockade of the trolley lines, they invaribly re-

fer to the inconvenience to which the public is put by

reason of these failures, which make it necessary to depend

temporarily upon horse cars. It is certainly true that such

accidents are aggravating, and it is also true that they annoy

the railway companies just as much as they disappoint the

public. Moreover, every such failure means a certain loss

to the company, and anyone familiar with street railway

matters will realize that these losses are by no means incon-

siderable. If the public would bear these facts in mind, the

street railway companies would not be charged with wanton

disregard of the convenience of the public. But then it

is possibly too much to expect a man to exercise common

Despite the' rabid opposition of a large portion of the

daily press of Chicago and certain electro-political agitators,

the business community is very generally in favor of the

extension of the overhead trolley electric railway service

in all bat the busiest streets in the central business dis-

trict. It is unquestionably true that a well managed trolley

line, with regular, frequent car service, is of great advantage

to the outlying avenues of trade, and the fact is very geti-

erally recognized. The recent action of the West Madi-

son Street Business Men's association is a late confirmation

of this truth. This street is the principal business artery

of the great West Side.' It has a cable railway at present,

but the business men are not satisfied, and hope to see the

existing service supplemented by a trolley line running

directly to the heart of the city over the Madison street

bridge. The present main effort ot the association is to get

West Madison street, from Jefferson to Center avenue,

thoroughly cleaned. Substantial progress has been made

in the matter of street improvement, but there are other

matters which will be taken up in due time, and the trolley

question is one of them. On Wednesday of last week a

meeting of the association was held, and John M. Smyth,

a prominent merchant, pointed out that the association

had other objects than street cleaning. It was organized

to promote and develop the best interests of West Madi-

son street in every way. The interests of that street were

the interests of the whole West Division. The best possi-

ble transportation facilities were needed, g.nd he suggested

a trolley line. Mr. Smyth moved the appointment of a

committee of five to consider the trolley question with re-

lation to the further development of West Madison street,

with power to act for the association, and having behind

it the pledged and united strength of the business men in-

terested. His motion was adopted by acclamation.

In itself the trolley is all right. In the existing stage of

development of surfxce transportation in American cities

it is a necessity. Aside from the esthetic objection, the

opposition to it can almost always be traced to ignorant

prejudice or the clamor of commercial rivalry.

Will the present Congress take up the subject of estab-

Hshing a Pacific cable connecting this country with Hawaii?

In the last Congress a bill was introduced and passed by the

Senate, authorizing the President to contract for a cable to

the Hawaiian Islands at a cost not to exceed $3,000,000.

The bill was bitterly opposed by the administration and

failed in the House. The plea was made by opponents of

the measure that a corporation would be a better agency

for securing a cable, because for commercial and general

purposes government ownership and general management

are not desirable. Now there is promise that the matter

will again be brought up and in a form that will meet the ob-

jections raised to last year's measure. A private company

has been formed in New Jersey by New York capitalists,

headed by Abram S. Hewitt, to co-operate with Col. Z. S.

Spaulding, who is the projector of the enterprise. Business

men ofNew York who recognize the importance of the un-

dertaking, are lending much encouragement to the project.

Mr. Hewitt, who seems to be deeply interested in the move-

ment, outlined the policy of the company in an interview

which is reprinted on another page. He says that Col.

Spaulding's idea is to apply to the government of the

United States for a sufficient subsidy to warrant the laying

of the cable and for its maintenance. Mr. Hewitt and his

associates have agreed to co-operate with Col. Spaulding and

to furnish the money required, provided the subsidy is se-

cured. The scheme is not a money-making enterprise, and

hence, in the bill which will be presented to Congress, pro-

vision is made that the United States Government may at

any time release itself from the subsidy by taking the

cable from the company at the actual cost of construc-

tion. The projectors of this enterprise say that they

hope to secure to the United States the advantages of

cable communication with the Hawaiian Islands, in the

hope that the cable at some future time may be extended

to Australia and China, with which countries we haye

large and growing commercial relations. The government

of Hawaii, it will be remembered, has alrea,dy gra,iited a

subsidy of $40,000 per ye9,r-.
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Underwriters' National Electric Associa-
tion.

A meeting of the electrical comniUlee of the Underwriters'

Naiional Electric association was held at the rooms of the

National Board of Fire Underwriters m Xew on York Tues-

day, Wednesday and Thursday, December loth, nth and

12th. There were present at the meeting the following

named members of the electrical committee; F. E, Cabot,

soperintendent of the inspection and electrical department of

the Boston Board of Fire Underwriters; C. M.GoJdard, secre-

tary of the New England Insurance Exchange; William Mc-

Oevilt, inspector, Philadelphia Fire Underwriters' associa-

tion; E. A. Fitzgerald, inspector, Underwriters' Associa-

tion of New York State; W. H. Merrill, Jr., electrician,

Chicago Fire Underwriters' association; A. E. Braddell, in-

ment; A. M. Schoen, electrician, Southeastern Tariff asso-

ciation; W. A. Anderson, superintendent survey depart-

spector. Underwriters' association of the Middle Depart-

ment, New York Board of Fire Underwriters.

Owing to the importance of the meeting, invitations had

been extended to many members of the association not raem-

bersof the committee. The following named gentlemen re-

sponded:

President Nichols of the National of Hartford; Vice-

president Washburn of the Home of New York; Assistant

Secretary Lowe of the L. & L. & G. of Atlanta; G. B.

Lauder, inspector, New Hampshire Board of Underwriters;

T- E. Cole, inspector, Boston Wire DepairEment; G. W.
"Wilson, inspector, Boston Fire Underwriters' Union; E. V.

French, inspector, Factory Mutual Fire Insurance com-

panies; Ralph Sweetland and J. Couiilard, inspectors. New
England Insurance Exchange; J. C. Forsyth, inspector.

New York Board of Fire Underwriters; Frank Kitton, in-

spector, Buffalo -Association of Fire Underwriters; H. H.

Homsby, chief inspector, city of Chicago; G. F. Bottom,

inspector, Kansas City Fire Underwriters' association, and

M. L. Stern, city electrician, Denver, Colorado.

At this meeting the discussions and votes were not con-

fined to the members of the electrical committee, but the

full privileges of both discussion and voting were extended

to all present.

Chairman Cabot opened the meeting with a short ad-

dress, the recommendations in which were referred to a

special committee, and on its report the following resolu-

tions were adopted:

Resolved, That any increase of voltage on interior incan-

descent lighting circuits would result in a corresponding

increase of danger to life and property, and that owing lo

the tendency toward the introduction of high voltages it be

urged that extreme care be taken by inspectors and others

in charge of such installations, without which we believe

serious hazards may be incurred.

Resolved-, That the members of ihis committee and other

electrical inspectors here present pledge ourselves to exert

our influence to further the enforcement of the rules and re-

quirements of the National Board of Fire Underwriters, atid

to co-ooerate with the electrical bureau of said board in

furnishing that bureau with facts which come under our

observation regarding devices and materials which may not

be constructf-d in accordance with these rules and the in-

troduction of which wojld create a hazard to property.

Resolved, That we further agree that all bureau reports

received setting forth such facts shall receive careful consid-

eration and the findings of the report be followed out as far

as possible in our respective territories, to the end that co-

operative work along these lines may be established and uni-

formity of action in all essential matters secured.

Resoh-ed, That the introduction ol trolley wires in mij-

nicipal districts is inimical to the safety of the property of

the inhabitants of such districts, and that because of this

fact all possible precautions should be laken by the managers

of trolley roads throughout the country, to insure cutting

the current off of the wires in case of fire in abutting

property; also that trolley wires should be effectually pro-

tected against the possibility of contact between tliem

and other conductors; also that trolley systems should be

so arranged that practically no difference of potential,

due to the effects of trolley roads, should exist between

subterranean pipes.

A committee consisting of Messrs. French, Goddard and

Sweetland was appointed to consider and report on the

question of how best to guard against the hazard due to the

possibility of the breaking down of the insulation between

the primary and secondary transformer coils. This subject

was considered important, especially in view of the tendency

toward extremely high voltages in long-distance trans-

mission.

The matter of preparing rules to govern marine wiring

was referred to Mr. Sweetland for report.

The subject of protectors which should obviate the hazard

due to the liability of wires, such as telegraph, telephone and

similar signal wires, becoming crossed with electric light or

power wires, was referred to a committee consisting of Messrs.

Cabot, French and Merrill. This committee will report at

a later date.

The secretary was instructed to submit his proof of the

revised rules, as taken from the minutes, to the different

members of the committee before sending to the printer. He
was also instructed, in accordance with suggestions made by

several members, that in-compiling the rules the definitions

ibe incorporated in the rules themselves instead of printed as

afl. appendijs. It was voted that the secretary advise all

persons who sent in saggestions which were not adopted of

the reasons given by the members of the committee for their

rejection.

The changes made in the rules, while they were consider-

able in number, were very few ofthem radical, and the gen-

eral class of work which now receives the approval of the

underwriters under the present rules will not be gieatly

affected. It seemed to be the general opinion of those pres-

ent that the rules were working satisfactorily both to the

insurance and electrical interests, and that only such changes

should be made as were necessary on account of the prog-

ress of the electrical industry itself, or where experience

had shown that additions to the present rules were required.

The following are some of the more important changes made,

and are given in the order of the sections amended in the

present rules:

The grounding of the frames of generators may be allowed

when necessary by written permission, this change being

made on account of the introduction of direct-connected and
extremely large and heavy machines.

Switches for motors must hereafter plainly indicate

whether the current is "on" or "off."

Rules were adopted requiring wires to be protected from
mechanical injury in buildmgs wheH necessary; high poten-

tial wires by substantial boxing giving a reasonable air

space, and low tension wires either by boxing or by an ap-

proved iron armored conduit tubing.

It was decided that the mesh of wire netting for arc light

globes should not exceed \% inches.

Switches on hanger boards must cut out both poles of the

lamp.
The use of wire smaller than No. 14 B. & S. will not

hereafter be allowed except for pendant and fixture work.
The rules as to the construction and painting or "filling"

of moulding were made more explicit.

The rules for special wiring in breweries, etc., will re-

quire that joints and splices be avoided as far as possible,

and that switches in damp places be mounted on porcelain

knobs so as to give an air space behind them.

It will hereafter be allowable to draw strings into con-

duits for the purpose of pulling in the conductors, which
should not be placed in the conduit until the mechanical
work on the building has been completed as far as possible.

Hereafter cut-outs will not be allowed in the canopies or

shells of fixtures.

Circuits must be arranged so that no group of lamps
(whether on the same fixture or not) requiring a current of

more than six amperes will be allowed to be ultimately de-

pendent upon one cut-out, except that special permission

may be given in writing for departure from this rule in case

of large chandeliers.

Steps were taken which will tend to improve the char-

acter of double conductors, and hereafter, except for pend-
ants and fixture work, a solid rubber insulation, protected

by durable braid, will be required for flexible conductors.

Supports for motor ceiling fans must have an insulator

interposed between them and the motor.
The electrical requirements of the standard for car

barns and repair shops as contained In the schedule now
used by a number of rating organizations are now to be
incorporated in the rules.

Service switches must disconnect all of the wires enter-

ing the building; that is, on the three-wire system all

three- wires must be opened by operating the switch.

The \x~^<t of brass sheathed interior conduit and vulca

tubing will not hereafter be approved for bushings.

-The use of incandescent lamps in series circuits for dec-

orative purposes will be allowed by special written per-

mission when installed in a proper manner.
Rules for electric heating apparatus were adopted which

will require, in addition to the general wiring being done
in accordance with rules, that the switches shall plainly

indicate whether the current is on or ofl^; that the attach-

ment of the feed wires be in plain sight; that stationary

heaters be treated "as stoves, and that the flexible con-

ductor necessary for use with flat-irons and other devices

of a similar nature shall have an insulation that will not

be injured by heat, such as asbestos, which insulation

must be protected from mechanical injury by a substan-

tial outer braiding.

The suggestion that the table of safe carrying capacity

for wires was too near the actual limit of safety was referred

to the chairman of the committee for tests, investigation and

reports.

The matter of obtaining more effective and more effi-

ciently constructed devices for automatic safety cut-outs, was

referred to the committee on tests, with the request that it

obtain all the information possible in relation to the proper

construction of fuse blocks, length of fuses and efficiency of

fuse metal, in connection with currents of varying quantity

and potential.

The attention of the committee was called to the fact

that it was claimed by storage battery experts that these

batteries were e.ttremely subject to damage by water in case

of fire.

The committee on tests was requested to report a stand-

ard for iron or steel armored conduit which should meet the

approval of the committee.

A communicatiort from Edward H. Johnson of the In-

terior Conduit & Insulation company, setting forth the mer-

its of that class of wiring, especially that of the iron ar-

mored conduit, and suggesting that insurance companies

should encourage th's class of construction by a reduction

in the premium on risks so wired, was read and placed on

file.

As the work of the electrical committee of thig associa-

tion has now become generally recognized throughout the
United States by the boards of fire underwriters which
have adopted the rules recommended by the committee,
and as quite a nnmber of cities have also incorporated

these rules in their city ordinances regulating the intro-

duction and maintenance of electric light and power wiring

a brief sketch of the formation of the association and the

work which has been accomplislied by the association and
its electrical committee has been prepared by the secre-

tary, and is herewith appended :

In the summer of 1S92 the secretary of the New England
Insurance Exchange, after correspondence with the elec-

trical inspectors of the underwriters' associations in the

East, called a meeting of the electrical representatives of
the eastern associations for August iSth at the rooms of
the National Board in New York. This meeting was
called without any especially prepared plan of action, and
it was not felt advisable to ask for representatives from
boards situated at a distance from New York city. The
meeting, however, was more of a success than had even
been hoped for. The rules as adopted by the National

Electric Light association were taken as a basis, and were
carefully considered and revised, section by section. Proofs

of the revised rules were sent to all the underwriters' organi-

zations in the United States, with notice that a second

meetmg would be held in New York city, and with the

request that any suggestions in relation to the rules be sent

to the chairman of the meeting. These organizations were

also advised that a plan for a permanent organization of

the electrical representatives of the underwriters would be

presented at the meeting, and all were requested to send

representatives to that meeting, which was held on Decem-
ber 6th of the same year.

At the December meeting a permanent organization was

formed called the Underwriters' International Electric asso-

ciation, but at a later date the name was changed to the Un-
derwriters' National Electric association.

The articles of association, which have only been slightly

changed since their adoption at that meeting, provide "that

any member, officer or employe of any fire underwriters'

organization or fire insurance company in the United Stales

or Canada may become a member of the association on ap-

plication to the secretary." The officers of the association

are a president, vice-president and secretary and treasurer.

The articles of association also provide for an executive

committee and an electrical committee, the latter to

consist of nine members who shall be chosen from the elec-

trical experts employed by the insurance interests. The
officers are also ex-officio members of the electrical commit-

tee. All meetings of the association must be held at the

National Board rooms in New York city. The officers and

electrical committee, which have remained unchanged since

the organization of the association, are as follows:

President—C. E. Bliven of Chicago.
Vice-president—W, A. Anderson of New York.
Secretary and treasurer—C. M. Goddard of Boston.
Electrical committee—F. E. Cabot of Boston, chairman;

William McDevitt of Philadelphia; George P. Low of San
Francisco; A. E. Van Geisen of New York; E. A. Fitz-

gerald of Syracuse; Edward Leloup of New Orleans; W. H

,

Merrill, T r. , of Chicago; A. M . Schoen of Atlanta, and A. E.
Braddell'of Philadelphia.

The rules formulated at the August meeting were again

carefully gone over and amended as seemed necessary, after

which every person present agreed to recommend to his

association that they be adopted as the standard for the ter-

ritory under its jurisdiction.

The next meeting of the electrical committee was held on

August 17, 1S93, in Chicago, and an adjourned meeting was

held on September 5ih, in Boston. As the rules adopted at

the meeting in 1S92 had then been in use by most of the

principal underwriters' associations for nearly a year, the

committee had the advantage of suggestions and criticisms

drawn from the actual application of these rules, and they

were again carefully taken up, section by section, and such

changes and additions as experience seemed to indicate to be

desirable were adopted.

At this meeting, also, the word "approved," which was

frequently used in the first edition of the rules to describe

wires and devices, was defined, and these definitions were in-

corporated in the rules themselves. A list of wires which

had been found to comply with the requirements of the rules

was also published and a resolution was adopted calling at-

tention to the liabiUty of the destruction of metallic sub-

stances, especially water and gas mains, buried in the ground,

by electrolysis due to the ground return of single trolley

street railway systems. This resolution was sent to the

various boards of underwriters to call their attention to a

matter which was of practically very recent development, and

correspondence was invited on the subject.

The work of Mr. Merrill in Chicago in connection with

the electrical committee is worthy of special notice. Start-

ing first with the idea of collecting and distributing as full

information as possible in regard to fires due to electricityj
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he has gradually established a department which is of great

assistance not only to the electrical inspectors of the coun-

try, but also to the insurance companies and their various

field representatives. His fire reports on behalf of the com-

mittee have become well known and have no doubt had the

tendency to lessen the number of electrical fires by calling

the attention of the various inspectors to the probable

causes which may develop an electrical hazard, as shown not

simply in the experience of one man or in one particular

mitted to and approved by representatives of the most

prominent electrical manufacturers and central station men.

Early in October, 1S95, the committee sent out a circular

letter with blanks, practically broadcast, inviting such sug-

gestions for changes or additions in the present rules as could

be made and supported by what to the person mak-

ing them seemed to be good and logical arguments for their

adoption, with a statement that these suggestions would re-

cieve careful consideration at the meetmg in December. A
very large number of sug-

gestions were received, and

these formed the subject of

the discussion at the com-

mittee meeting in New
York, which has already

been reported. The suc-

cessful conclusion of the

committee meeting greatly

encourages those interested

in this subject, and it is pre-

dicted that the results of the

organization's work will be

of lasting benefit to all con-

cerned.

FIG I. DETAILS OF M'EWEN ENGINE AND THOMPSON-RYAN DYNAMO.

section, but in the experience of many inspectors covering

nearly the whole territory of the United States.

I-'urlher than this, he has established a testing bureau and

a system of distributing rep irts of the results of the tests

there made, so that every inspector has the advantage of the

experience and knowledge developed by a fully equipped

and well managed testing laboratory. These reports have

been of inestimable value in ridding the market of cheap and

p )orly constructed "material and devices. The reputable

minufacturers, being glad to remedy any defects shown in

these reports, have improved their devices, and the goods of

' other less reputable parties have been to some extent driven

from the market. It is the duty of every insurance inspector,

and it is hoped that it will be the pleasure of all connected

with the electrical interests, to furnish Mr. Merrill with as

full data as possible relating to electrical fires and devices

and materials which may come to their attention.

The next meeting of the electrical committee was held in

New York on December 19, 1894. The changes in the rules

made at this meeting were very few, but quite a large num-

ber of general subjects were taken up and considered and

referred to special sub-commitlees. The mo^t important

action taken at this meeting, however, was the adoption,

with the sanction of the committee on lighting of the

National Board, of a resolution that the members present

at the meeting would urge upon their respective associa-

tions an agreement to adopt and use the rules for safe wiring

as adopted by the National Board of Fire Underwriters on

the recommendation of the electrical committee, and that

these rules should be printed only by the National Board,

and that no changes or additions should be made except

as promulgated through the National Board. The adop-

tion of this resolution and the acceptance of the plan

proposed by practically all of the underwriters' associa-

tions of the United States, at last brought about the

result which was chiefly in the mind of the secretary of

the New England Insurance Exchange when, the first

meeting was called, tliat is, an absolutely uniform set of

rules for electric light and power wiring througho&l, the

United States. That this result has been accbnrtpfehed

is shown by the fact that 40 underwriters"' associations

have ordered copies of these rules, all printed- l/ohi.'ihe same

type.

The electrical committee, feeling that the adoption of

the rules recommended by it by the National Board and

nearly all of the underwriters' organizations and their in-

corporation in the ordinances of some twelve or fifteen cities,

had established the fact that their work had proved itself, so

far as these rules were concerned, to be practical and satisfac-

tory as a whole, considered that it was now in a posi-

tion to invite general criticism from all those engaged in the

electrical business. The rules had previously been sub-

Details of McEwen
Engine and Thomp-
son-Ryan Dy-

namo.
During the year now clos-

ing the J. H. McEwen
Manufacturing company of

26 Cortland t street, New
York, the-wel 1 -kn o wn
builder of automatic engines,

has entered the electrical

field and is now building dy-

namo-electric machinery in

connection with its engine

business. This departure

was annoimced in the Western Electrician some
time ago, and a description of the first electrical machinery

installed by the company—the plant in the Rothschild de-

partment store, Chicago—was published in the issue of May
25, 1S95. In the present article it is proposed to exhibit

details of construction of both engine and dynamo.

The McEwen highspeed engines have been in the mar-

ket about four years, and have gained

an enviable reputation as high-grade

engines. The company claims that for

direct-connected apparatus much bet-

ter results can be obtained when both

engine and dynamo are built by the

same company, assembled and thor-

oughly tested before leaving the works.

Then again, all parts can be standard-

ized and made duplicate, and can be

turned out at less cost than it is possi-

ble when the engine is built by one

company and the dynamo by another

in widely different locaUties. The
complete machine, having been thor-

oughly tested at the works, insures

quick and satisfactory starting when

it reaches its destination. This feature

will be appreciated by those who have

had experience in this line.

The company has a large and modern

plant well equipped with special tools,

electric traveling and hydraulic jib

cranes, hydraulic lifts, etc.

Railroad sidings extend through the

center of the main building, so that

all heavy material, etc., is handled by

power cranes. The facilities are such

that first-class work can be turned out

at a reasonable cost.

rig. I sh-^ws an interior view of the

machine shop, a steel structure built

by the Shiftier Bridge company, Pitts-

burg, Pa. The central part, 60 feet

wide, is spanned by a 20 ton electric traveling crane, having

30 feet clear head room and runs the entire length of the

room, which is 260 feet. Within this area all the heavy

machines are located. On either side is a wing 30 by 260

feet long, the second floors or galleries of which are equipped

with light tools, vise benches, etc.

This company has made some recent improvements in the

details of its engines, notably in the governor and cross-

head. Fig. 2 is a cut of the governor, which is extremely

simple, having but one bearing, and that a roller pin bear-

ing, which requires no lubrication, so that the want of lubri-

cation will not affect its regulation, and as the spring is the

only part that is adjustable there cannot be any trouble

from misadjustment. The engine must regulate nicely, as

the builders state that they have given the following guar-

aniee with every engine that they have sold, and have in no

case failed to meet it:

The engine shall not run one revolution slower when
fully loaded thin when running empty, and a reduction of
boiler pressure from the greatest to that necessary to do the
work will not reduce the speed of the engine one revolution.
Any engine lailingto meet this guarantee becomes the prop-
erty of the purchaser upon payment of one dollar.

Figs. 3 and 4 show the construction of the cross-head.

The shoes are held in position by eccentric bolts. To ad-

just position of shoes for wear, it is only necessary to loosen

nut and turn the eccentric bolt to such an extent as is neces-

sary to give proper adjustment. Then tighten nut, audit

will remain in that position. It will be noticed that shoes

swivel on the eccentric bolts, so that it is impossible for

shoes to have anything but a full bearing. Both upper and
lower guides, as well as cross-head pin, are oiled from

stationary sight-feed oil cup on top of frame. The oil is

wiped ofTby upper shoe, and is caught in oil groove shown,

extending across the face of shoe, and led through oil holes

at each end of grooves to insiie of upper shoe; thence to a

funnel-shaped oil hole in strap of cross-head box to cross-

head pin; from there it drops to lowershoeandthen through

holes in this shoe to lower guide.

The shoes are faced with genuine babbitt, which is put on

in such a manner that it is as solid as though it was part of

the shoe itselt.

The Thompson- Ryan dynamo represents a radical depart-

ure from the beaten tracks of dynamo design, differing in

nearly every detail of construction from the ordinary type or

machine. The most important feature is a set of series wind-

ings surrounding the armature, and termed balancing coils.

This feature, which is the invention of Prof. Harris J. Ryan

of Cornell University, was introduced for the purpose of

balancing armature reaction, and carefully conducted scien-

tific tests show that it accomplishes the desired end perfectly.

Having no armature reaction to contend with, the designers

of the Thompson-Ryan dynamo have been able to introduce

into their designs many important features never before

possible.

At first thought it would seem thatithe addition of bal-

ancing coils to a dynamo would complicate the construction

to a certain extent, and so it would if applied to the ordinary

type. But all this is fully offset by the simplification of the

FIGS. 2, 3 AND 4, DETAILS OF m'EWEN ENGINE AND THOMPSON-RYAN
DYNAMO.

machine in other respects. The field castings of these ma-

chines are of steel and consist of but three pieces, which are

held together by four bolts. One of these castings is the

"pole-ring," shown in Fig. 5, through which the balancing

coils are wound; and the other two constitute the field ring

proper. Fig. 7.

The balancmg coils are wound in such a way that the cur-

rent passes through them across the pole face in the oppo-

site direction from the currents in the armature conductors,

and thus the magnetic effects of the armature currents are;

neutralized.
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Fig. 6 is #view of the completed pole ring. The field

ring, Fig. 7, shows on its internal peripher>- the **poIe necks,"

aroand which the coils are placed. It will be seen that the

field ring is of such a shape as to entirely enclose the field

coils, thus thoroughly protecting them from mechanical in-

jury. It will be noted aUo that the space in the field ring

allowed for the field coils is unusually small. This arises

.#P^.
ft

FIGS. 5 TO ] DETAILS OF m'EWEN ENGINE AND THOMP-
SON-RYAN DYNAMO.

from the fact that less than one-fourth as much energy is

required to magnetize the fields of this dynamo as is necessary

for a machine of equal capacity of ordinary design. On ac-

count of the very small amount of field energy required the

rise in temperature of the field coils is very slight, notwith-

standing the fact that these coils are so nearly surrounded on

all sides. No compound winding is used on these dynamos,

since the balancing coils afford a compounding vastly more
effective than the compound coils of the ordinary dynamo.

All of the armatures for the Thompson-Ryan dynamos, of

whatever capacity and whether wire wound or bar wound,
are constructed on the same general style. The cores are

built of thin plates of a peculiar special steel, the distinctive

feature of which is its unusually low hysteresis loss. The
plates are stamped out in the form of rings, and a series of

long slots are punched near the edges. These rings are then

clamped firmly to a central hub or spider by means of brass

end plates. There are no bolts passing through the lami-

nated core, and no iron comes in contact with these plates.

Asa consequence of this there is no leakage of magnetism

and no development of potential in any part of the core to

cause eddy currents and waste energy. The holes in the

plates form "tunnels" in which the armature windings are

placed. Fig. 8 gives a very good idea of the appearance of

the finished armature core.

It will be noted that the slots or tunnels are of unusual

depth for this style of armature and, in the particular core

illustrated, the depth of copper to be placed in each slot is

at least three times as much as is used by most builders for

an armature of similar size.

Another peculiarity of this machine is the large number

of poles used. This feature, which in ordinary designs

would be bad practice, is a valuable one of this peculiar

style of design, enabling the builders to greatly shorten

their armature conductors, and to use on all their armatures

what may be described as the cylindro-hexagonal style of

drum winding. In this winding all parts of every conductor

of any particular layer on the armature lie in the same cyl-

indrical surface, and the windings do not bend down over

the end of the armature core at any point, and the conduct-

ors being placed through the core and below the surface, no

binding wire is necessaiy.

The commutators of all of these machines are built of tem-

pered copper, with pure mica insulation throughout.

They are carefully and solidly built, and, as a rule, are

large in diameter and comparatively short in length. They

are not mounted on the shaft, as is the usual practice, but

are carried by a projecting ring

of ihe spider. Fig. 9 is a view

of the completed armature for

a 200 kilowatt direct-connected

railway generator.

One of the most important

and noticeable features of these

armatures is the ventilation.

The armature being large in

diameter, the central opening

is also large and extends entirely

through the armature from end

to end, thus affording large

heat radiating surface. The
principal venlilation is effected

by the winding itself. The con-

ductors cross one another in

such a way as to form a sort of

open latticework with innuiner-

able radial openings through

which the air circulates in great

quantities.

But little heat is developed in

the core of the armatures, since

the quantity of iron is com-

paratively small and the mag-

netic density low, and the arma-

ture being short and the ends of

the windings so thoroughly

cooled, it will be readily seen

that there is small danger nf

over-heating one of these arma-

tures, even with excessive loads.

Fig. 10 is a view of complete

brush-holder arrangement. The
brush-holders project outward

and leave theentire outer end of

the commutator free and acces-

sible.

The only leads employed on

the whole machine are one from

the negative brush holder ring

to the negative terminal, and

another from the positive brush-holder ring to the inner

end of the balancing coils.

The brush holders themselves are very simple, and hold the

brushes in such a way that they require no adjustment, but

have only to be slipped into the holder. Working with

drop at full load to 10 per cent, rise, and this without any

effect whatever on the commutation.

Fig. II shows a curve of commercial efficiency taken from

actual tests of a Thompson-Ryan 200 kilowatt railway

generator. The peculiar features of this curve are

not so much the good efficiency under heavy load as the un-

usually high efficiency under light loads and the very great

range of uniform efficiency. This is due to the unusually

small fixed losses, the result of the very small field energy

consumed and the light core losses.

Another important feature of thi-. dynamo is the great ease

with which two or more machines may be worked in paral-

lel. The design of the machine peculiarly fits it for this sort

of service. They may be thrown in parallel while differmg

widely in voltage produced, and each machine will take its

due proportion of the load, notwithstanding the fact that

they may be greatly over compounded. Two or more of

these machines will work perfectly in parallel, and divide the

lightest load evenly or maintain perfect unison with the entire

load thrown off.

The Thompson-Ryan dynamos are built in sizes from 12^
kilowatts to 1,500 kilowatts capacity, both belted and direct-

connected. Fig. I shows the belted dynamo as well as the

dynamo direct-connected to the different types of the Mc-
Ewen engines.

The manufacturers state they will be pleased to furnish

handsomely illustrated catalogues of either their engine or

dynamo to those who request them.

Kester Dynamos and Motors.
The Kester dynamos and motors have become well

known, and have very satisfactorily proved their efficiency

in 37 states of the Union. The mechanical and electrical

construction is excellent. Some of the special features of

these machines are strong construction, low center of grav-

ity and perfect balance of armature (insuring freedom from

vibration, with minimum wear). The journals are sup-

ported by universal ball joints, thus obtaining perfect align-

ment. The cut represents the upright bipolar no volt

37 kilowatt dynamo designed for belt driving at moderate

speed. The commutator has a much larger brush surface

for the same current than is usually allowed. The arma-

tures in the larger machines are wound in such a manner

as to eliminate eddy currents, thus allowing the machines

to stand considerable overload. The machines are so

compounded, that after brushes are once set there will be

no sparking, though the load be changed from nothing to

full load.

The motors are similar in design to the incandescent

dynamo, and in their construction have the same essential

features, with the exception of carbon brushes. These

motors are highly efficient and speed moderate, and the

amount of power required to operate them is comparatively

small in proportion to the work being done. They oper-

ate quietly and require but slight attention.

KESTER DYNAMOS AND MOTORS.

brush holders absolutely fixed, there is entire freedom from

sparking under any and all conditions of load.

The whole brush-holder arrangement is adjustable around

the commutator, andbyloosening the clamp bolts the brushes

may be shifted backward or forward. This is only done,

however, for the purpose of adiustingthe compounding of

the machine. By shifting the brushes in this way the ma-

chines may be adjusted through a range of from 10 per cent.

The manufacturer of this machine, the Kester Electric

company of Terre Haute, Indiana, has within the last year

made numerous special applications, in which the advan-

tages of its machines have been clearly shown—such as

rock crushers, rock drills, coal cutters, pumping and hoist-

ing machines. The Chicago agency has recently been

placed with Richards iN; Meacham, 84 and S6 La Salle

street.
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Incandescent Lamp Guard.
To protect incandescent lamps from external harm a

guard of some kind is often required. * An excellent device

of this nature is the * 'Perfection" lamp guard manufactured

by "William Inglis of Detroit. Mich., and shown in Figs, i

and 2. One of the principal merits of the guard lies in the

provision for fastening it. It is made to fit the socket very

snugly, and die hasp or lock being put through the opposite

loop and lapped over, as shown in Fig- i, draws all the

wires around the socket in the tightest possible manner and

holds the guard upon the socket rigidly, thus protecting the

lamp when put to the most severe usage. The fastening

being made in the nature of a hinge, the guard can be eas-

ily taken off and replaced without bending the wires out of

shape, which is so apt to occur with the guards made with

FIGS. I AND 2. INCANDESCENT LAMP GUARD.

slides. The "Perfection" guard, which is made to fit all

styles of sockets, is of bright tinned wire, silver finish, and

is exceedingly neat in appearance.

The Real and the Unreal Business
Paper.

By N. C. Fowler, Jk-

Imitation is the order of the day. Imitators are every-

where. The real and the unreal live side by side. The

good and the bad are neighbors. There are trade papers

which are trade papers. Tliere are trade papers which

trade on the trade, and have nothing to trade with. The

profitable trade paper is very profitable. First-class

trade papers make money. All first-class men are success-

ful. All honest men succeed. Dishonest men try to,

and sometimes do.

There are papers masquerading under the names of legit-

imate publications which are nothing more nor less than

advertisements bound together in pamphlet form. There

are so-called trade papers which have no circulalion, and

which cannot get any .circulation. There are trade papers

run by men who know nothing about the trade they rep-

resent.

The popular impression that all trade papers are suc-

cessful has thrown upon the market numerous illegitimate

publications which attempt to float on the water which has

passed, and to sail by the wind of others.

A trade paper can be three-quarters advertising, and yet

be a good trade paper. A trade paper can be half clippings

and yet be a real trade paper. The trade paper which is a

trade paper is the paper which contains part advertising,

part original matter, part clipping?, and is of interest and

benefit to its readers, and such a trade paper is obliged to

have circulation. There is many a trade paper with half its

circulation hi the form of sample copies, but that does not

seriously handicap- its advertising value, for each sample

copy is sent out as a means to obtain a new subscriber, and

each sample copy reaches people of its trade, because it

would not pay to send sample copies to folks of any other

class.

The trade piper which is all sample copies is illegitimate

—it has no right of existence. The trade paper which is

all clippings is not a real publication. The trade paper

which is all advertising cannot be classed in the first class.

The trade paper which contains nothing but pufls is not

worthy ofconsideration. The trade paper which has all of

its reading columns for sale, and which sells nearly all oi its

reading matter space, is worthless as an advertising me-
dium.

The trade paper has a perfect right to print a paid

notice. Every publication, excepting a few of the magazines,

do that. The trade paper can legitimately speak well of its

advertisers—it ought to do that—the advertisers expect it.

The trade paper which speaks illy of those who do not adver-

tise in its columns is a trade jiaper which has no standing,

and which is worth little. There are fade papers in the

country which are nothing more nor less than blackmailing

sheets, which the government ought not to transmit through

the mails, and which are a detriment to the trade they repre-

sent, and to the honesty of the craft.

The legitimate trade paper, the trade paper of character^

and the trade paper which pays the advertiser, is the trade

paper which carries a large amount of advertising, for such

advertising is as valuable to the reader as the reading

columns themselves, for these pages of advertisements pre-

sent pictures of progress, and tell the buyers what to buy

as well as where to buy.

The legitimate trade paper contains a reasonable amount

of reading matter, part of it original, and part of it copied.

The legitimate trade paper balances its advertising

with its reading matter, and its reading matter with its

advertising. It prints legitimate reading notices. It speaks

well of its advertisers, but it is not a paper of puffs—it is a

paper of news and comment, simply the right combina-

tion of all that which makes up a first-class publication.

-Beware of the trade paper which has a different rate for

every advertiser. Look out for the trade paper which has

a "Seeing it's you" concession for everybody. Look out for

the trade paper which does not stand on its own dignity and

say to the advertiser, "My space is merchandise. If you

want it, you must buy it as you buy your clothes or your

shoes." Look out for the trade paper that puffs everybody

indiscriminately.

.The trade paper can be known by the quality of its rep-

resentatives. First-class advertising men work for first-class

papers. Second-class advertising men work for second-class

papers. The representative of the legitimate trade paper

is a gentleman—a man worthy of your confidence. When
he calls he is entitled to your consideration, and should be

given an audience.

It is your business to discourage the illegitimate trade

paper.

It is your business to encourage, with your money and

your interest, the trade paper of character, for such a paper

is as much a part of your business, and is as necessary to

your business, as your desks and your counters.

CORRESPONDENCE.
New York Notes/

New York, December 20.— It developed at Tuesday's

meeting of the Rapid Transit Commission that a suit had

been begun at the instance of the Sun Publishing com-

pany, Franklin Bartlett. as trustee of the will of Henry
Mason, and Mason Games, against the several municipal

officers of the city and the Rapid Transit commissioners

to restrain the payment of publo; moneys in the construc-

tion of a rapid transit road. Chief Engineer Parsons was

mentioned as defendent in the suit against the commis-

sioners, and the Board of Estimate and Apportionment was

named in the suit against the city Secretary Delafield

presented an estimate of the moneys which would be

required to defray the expenses of the board for the

period ending April i, iSg6, amounting to $30,118.62.

President Rossiter of the Brooklyn Heights railroad sys-

tem says that the theater cars promised some months ago

wilt be ready for use on January i, 1896. There will be

three of them. Each will be 25 feet long, running on

eight wheels, and each one will be fitted up lu.xuriously.

The interiors will be finished as finely as the interiors of

Pullman cars. There will be heavy and expensive curtains

and draperies, and the chairs will be richly upholstered

with leather. Each car will have a buffet, and there will

be other accommodations for the passengers. These cars

will be for charter by theater parties, who will pay a certain

charge for the trip. The cars will run all over the lines

of the system.

A malicious attempt lo wreck a trolley car of the Bruns-

wick Traction company is reported from New Brunswick,

N. J. A wire of heavy steel had been stretched across

the road between that city and Milltown at a height to just

miss the motorman's head. A car with eight passengers

was going over the road at a rapid rate shortly after 10

o'clo.ck at night, when the car was suddenly stopped, and

all the lights immediately went out. The wire had smashed

the headlight, torn a portion of the woodwork and discon-

nected the car from the trolley wire. The steel wire be-

came entangled in the car truck, delaying moving for some

time. The car had hardly started when a little farther on

a tie was seen stretched across the track. Edward Radel,

secretary of the company, believes that the attempt was

made by discharged motormen.

Another curious trolley-car accident occurred in Brook-

lyn recently. A big poplar tree which has. stood for many
years in front of the house of George A,. Powers, at No.

3S9 Washington avenue, fell to the ground at a few min-

utes after i p. ^t. It stood within a few feet of Greene

avenue and fell directly across the avenue, snapping the

trolley wires and brushing with some of its outer branches

the top and sides of a Greene and Gates avenue car which

was on its downtown trip. Had the car been five feet far-

ther ahead, or had the trunk fallen the same distance

farther east, the car would doubtless have been badly

crushed, and the lives of its occupants endangered. There

were no pedestrians or wagons within range of the trunk

or its branches, and no injuries were reported. 'A strange

feature of the incident was the fact that there was no wind

swaying the tree at the time. The blocking of the track

by the limbs and the breaking of the trolley wires delayed

travel on both the uptown and downtown tracks for over

an hour. W. F. O.

In Tennessee.
Memphis, December2i.—The Gamewell fire alarm sys-

temis being put in at Jackscn, Tenn.

An arc and incandescent lightinij plant is being placed in

the ferry steamer C. B. Bryan by Lee Whit field of this city.

All of the electric roads of this city and suburbs have

been consolidated under one charter, and the franchise

granted to the company by the city council covers a period

of 50 years. By this new arrangement transfers are given

from 6 A. M. until 7:30 p, m., and several of the lines are

to be extended. Frank G. Jones, vice-president and gen-

eral manager of the company, is busy making preparations

for the work.

The firm of Bruce & Boardman has been dissolved by

mutual consent. B. M. Bruce takes the business and will

continue it at 71 Union street. F. E. Boardman has ac-

cepted a position with the Light & Power company of

Knoxville, Tenn., and will take charge of that plant as gen-

eral manager.

The Memphis Light & Power company has fitted up a

handsome suite of offices on the ground floor at No. 300

Second street, and has moved its office from the plant on

Beal street. J. R.

Northwestern Notations.

MiXNEAPOUs, December 21.—The Board of Public

Works in St. Paul is securing information on electric light-

ing, both municipal and contract. The electric and gas light

plants are all under one management in St. Paul, and if bids

are asked it is feared that this would be the only concern

bidding, which would take away the competitive part. But

it is rumoredthat the Bohn Manufacturing company, which

has a private plant for its own works, may put in a bid for a

part of the city. Another rumor has it . that the street rail-

way company will enter a bid.

The Light & Traction Company ofDubuque, la., has been

testing an electric heater in one of its street cars. While it

does good work, Manager Balch thinks it too costly. It

takes about eight horsepower.

A committee is making an investigation on an electric

light plant for De Witt, la.

Langsted &: Croswell of Appleton, Wis,, have the coit-

tract to install a 300 light electric plant for the saw mill of

the Ross Lumber Company of Arbor Vitae, about 20 miles

north of Rhinelander, Wis.

The city council of Mankato, Minn., voted to take bids

for electric lighting and for electric street cars.

The electric light plant for Vinton, la., will soon be com-

pleted and in operation.

The new electric light plant of Worthington, Minn., is in

operation.

The town of St. Ansgar, la., has a committee to investi-

gate the matter of electric lights.

The Western Union is rebuilding its line between St.

Paul and La Crosse.

*W. L. Shanks and John Martin will soon put in an elec-

tric light at Big Timber, Minn.

C. E. Laws of Chicago will begin action against the Cen-

tral Wisconsin Electric company of Oshkosh, Wis., to re-

cover for two miles of track laid. An attempt has been

made to continue tracklaying, but it was impo-;sible and the

city council threaten to forfeit the franchise if something

is not done to show good faith.

The Janesville, Wis., street car system may stop, as it is

not paying expenses.

The electric light company of Watertown, S. D., will stop

operating unless receipts increase. The plant is not paying

expenses at present.

The Cedar Valley Telephone company will soon have

connection with Grundy Center, Toledo, and Tama
City, Iowa. The company which is putting in a line at

Marshalltown will connect with this system in the spring.
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as will the -company operating at Webster City. Connec-

tions are also to be made to connect at Waverly with a

system which includes Charles City, Osage, Riceville and

other poinu. The latter will be completed in the early

spring.

Aboot 50 new instroments have recently been put in at

Fargo, X. D., making a total of 350 telephones in use

there.

Delay in the ams-al of the switchboard will prevent the

opening of the branch telephone exchange in St. Paul un-

til March ist.

The Western Electric Telephone company of Britt,

Iowa, has about i,ooo miles of wire strung and loi

stations, completing about all work projected for this sea-

son. In the spring it e.xpects to put on a large force

and extend its lines in every direction.

The new telephone exchange of the Iowa Union Tele-

phone company at Decorah, Iowa, will be completed and

in operation by January 1st.

Frank McCormick will build a telephone line along the

line of the Missabe & Northern Railroad running north

from Duluth.

A local telephone company has been formed at Cen-

tralia, Wis., and 53 shares were subscribed almost at once.

They will not proceed unless they secure four-fifths of the

users of the present system to subscribe for stock.

The Clark Automatic Switch company of Sioux City,

Iowa, has been granted a franchise for a telephone system

at Rock Rapids, Iowa, and has begun work on it.

Construction has begim on a telephone line to run from

Sioux City, Iowa, to Yankton, S. D.

Peter Berard of Merrill, Wis., secured the contract to

build a toll line between Wausau and Merrill, Wis., at

$1,500. It will be the joint property of the Wausau and

Merrill Telephone companies and is to be completed in 30

days.

A passenger on an Eighth avenue car in Minneapolis

grasped at the wire furnishing current to light the trailer,

when the car lurched and broke the wire. It fell and

touched the metal on the dashboard of the car and gave

out such a flash that the passengers on the platforms of

both cars could not see for five minutes.

The Beatrice, Neb., council has under consideration an

ordmance requiring all wires removed from the streets to

the alleys. The council has also called an election for Jan-

uary 30th to vote on $10,ood bonds for an electric light

plant.

The right of way is being secured for the electric line

which is proposed to run from La Crosse to Neillsville,

Wis., and the directors have decided to build it next sum-

mer. Fred H. Pickles of Winona, Minn., is the engineer

in charge of the survey.

The Waterloo and Cedar Falls Rapid Transit company

has incorporated with $600,000 capital stock, to build an

electric car line.

L. E. Hall of Marshalltown, la., is an applicant for a

franchise for an electric light and steam heating plant at

Grinnell, la. Such a franchise can be granted only by a

vote of the people, and petitions are being circulated to call

an election.

The bondholders of the Generel Electric company of

Winona, Minn., have arrived at a settlement and will re-

organize. Motions will be made before the United States

court in February.

It is understood that the street railway company may bid

oii the electric street lighting in St. Paul if the specifications

call for a five-year contract, but if they call for a single

year, the coaipany will probably not enter a bid. It is also

rumored that Taylor& Smith, who have a private electric

plant, may enter a bid.

The Castner Coal & Coke company, of Belt, Mont., is

having plans prepared for an electric light plant to light its

mines and buildings and the village, to cost about $22,000.

The city of Brainerd, Minn, has voted to sell its electric

light plant to C. N. Parker.

Winston Bros, of Mitineapolis are the contractors for an

ore railroad to be buill between Ishpeming and Marquette,

Mich. The force of gravity vrill carry the loaded cars down

there being a fall of Soo feet in the 15 miles between Ish-

peming and Marquette. Hiram A. Burt of Marquette,

the president of the proposed line, proposes to utilize the

power generated running down hill to carry the empty cars

back again by having a motor car attached to every 10 or

15 cars, which will contain a dynamo. No brakeswillbe

applied on the down trip, but the motor will be thrown

into gear and the force otherwise wasted on brakes w ill be

turned into electrical energy. This will be used to charge

accumulators and taken off again by the empty train making

the up trip.

Mr. Bartholomew of Grand Forks, N. D., is negotiating

for the purchase or the electric light plant at Aberdeen^

S. D.

The Seattle Gas & Electric Light Works, of Seattle,

Wash., have been bought by a party of Minnesota capital-

ists, headed by Samuel Hill, president ot the Eastern

Minnesota railway. The plant will be enlarged and im-

proved.

A franchise has been granted the People's Light, Heat

& Power company at Hastings, Neb.

The Rocky Mountain Telegraph company will be suc-

ceeded by the Rocky Mountain Postal Telegraph company,

which will extend a line from Butte to Denver via Salt Lake

and Ogden. Connection with Denver will be made at Poca-

tello over the Union Pacific, probably via Cheyenne. The
proposed line will be 1,500 miles long and the estimated cost

is $350,000. Men are now in the East negotiating bonds,

and it is expected that they will have matters completed by

the middle of January. Work will be pushed rapidly after

the bonds are sold.

St. Paul physicians are considering the advisability of

organizing a school of medical electricity. M.

PERSONAU
A. L. Daniels, representing the H. B. Camp company of

Aaltman, Ohio, has been in Chicago for a few days.

Julius Auerbach, president of the Auerbach-Woolverton
Electric company ot Hoboken, N. J., was a visitor to Chi-
cago last week.

C. J. Sturgeon, vice-president and manager of the Key-
stone Electric company of Erie, Pa., was in Chicago last

week on a business trip.

ELECTRIC LIGHTING.
The proposition to lease the Philadelphia Edison com-

pany to the Pennsylvania Heat, Light & Power company
will be voted upon by the security holders of the first men-
tioned company on December 31st.

At a meeting of the aldermen of Waltham, Mass., the

special committee on municipal lighting recommended that

the city purchase the plant of the Waltham Gas & Electric

Light company, and reported that the valuation ot the plant

was $253,000. The report was accepted.

The Gorham, N. H., Electric Light company has organ-

ized under a charter, and will henceforth be known as the

Cascade Electric Light & Power company. The new com-
pany intends to fully develop its water power, estimated to

be 2,000 horse power, and put in large light and power
dynamos.

The project of getting power from Ridley creek to run a

local electric light plant at the upper end of Chester, Pa.,

has been given up for the present. An engineer has tested

the power of the stream, and finds that it is less than 100

horse power. One hundred and fifty horse power would be
required by the plant.

The incoming Common Council of the city of Rochester,

N. Y., will have l:he placing of the contracts for city lighting,

which will amount to about $200,000 per year. Hereto-
fore this service has been furnished by the Rochester Gas
& Electric company, but it is reported that other companies
will competf for part of the prize. The city of Rochester
has gained the distinction of being one of the best lighted

cities in the country, and the company now furnishing this

service naturally bases its claim for preferment upon its

former showing.

ELECTRIC RAILWAYS.
According to Poor's "Directory of Railway Officials"

there are 13.176 miles of surface street railways in the

United States, of which 10,238 is operated by electricity,

578 miles by cable and 1,950 miles by horse power. The
number of horses in use in these railways is now 45,353,
which is about 145,000 below the number thus employed
only four years ago. Of the 431 miles of street railway

in Canada, only 40 miles is operated by horse power,
electricity being employed on all the rest.

TELEPHONE.
The Chicago Telephone company has made arrangements

to establish an exchange in Rogers Park. The price of

'phones to patrons will be $42 tor the exclusive use of tele-

phones in Rogers Park, but a toll will be charged for the

use of the telephones in down-town communications.

The United Telegraph, Telephone & Electric com-
pany has been organized to do an exchange business in

Hyde Park, Chicago. Yearly contracts wlllb* made at the

rate of $36 for residences and $54 for business houses. The
company announces that it will open its lines by January
15th with 500 subscribers. Twenty-five miles of poles and
wires and 60,000 feet of underground wire are said to be in

position now. The Stromburg-Carlson patents, known as the

Stromburg telephone system, will be used. District mes-
senger and telegraph service are also features of the new
concern. The company bought from the County Court
the franchise of the Hyde Park District Telegraph & Elec-

tric company, which was chartered by the old town of Hyde
Park in January, 1S89. The legal details were arranged so

that the United company was empowered to proceed under
the old charter. The officers are: President, John G. Earle;

vice-president, James S. McConnell; secretary, E. P. Mc-
Connell; general manager, Thomas W. Sennott.

TELEGRAPH,

convention alone. We can easily send 65,000 words an hour
from St. Louis to Chicago. We have wires from that point
to New York direct, and by way of Chicago, Pittsburg,
Indianapolis, or any of the cities that intervene. We can
keep 50 men sending to Chicago direct, 20 men sending
to New York direct, and have any number of side wires by
way of other cities. We can as easily furnish New York
65,000 words an houras we can Chicago. No; we are satis-

fied. Chicago is our best distributing point, but St. Louis
is all right." Mr. Gregory of the Postal Telegraph company
said that his company was in a position to handle every-
thing that the newspapers or the public might want. He
added: "We are well equipped in St. Louis, almost as well
as in Chicago, and for business reasons we are glad the
convention will be held there. We will have a longer haul
to the east and will get some of the Chicago business. Of
course we would have liked it here, but we will be able to
take care of it all right in St. Louis."

MISCELLANEOUS.
The report comes from Great Barrington, Mass., that

William Stanley of Pittsfield is to establish a factory for the
manufacture of electrical supplies in that town.

Ex-Congressman Jerry Simpson, replying to a letter of in-

quiry from a Greenfield, Ind., capitalist as to a proposed
electric light plant at Medicine Lodge, Kas., wrote this

characteristic letter: "Will say that Medicine Lodge is not
the place you are looking for, for several reasons. First,

not sufiicient population and all too poor; can hardly afford

to buy oil; too much protection and gold standard has done
us up; corn 15 cents and everything else in proportion. Give
us free silver and free trade and then you can come out
west with your electric light plant. We need it, but at pres-

ent we can stand it to read our mortgages by the lights of
the 15-cent corn fire."

TRADE NEWS.
The Sessions Foundry company has issued tasteful invita-

tions requesting the recipents to attend the opening of the
new works at Bristol, Conn., on December 27th, between
9 A. M. and 5 p. M.

Accurate measurement of time is a necessity. This
gives us what we term "accurate time." The electric sys-

tem furnished by the Standard Electric Time company of
Waterbury, Conn., indicates this accurate time uniformly
on many dials, making an equipment for schools, puSlic
buildings, factories, etc., that is valuable and that is coming
into very general use. A time plant in a building is being
considered as important as a lighting or heating plant. The
company's automatic programme bell ringing attachment is

connected with and run on the same accurate time as the
sell-winding regulator, which is used for the master clock.
This may a'so be said of the electric tower clock, watch-
man's clock and electric lime register the company installs.

Its battery gauge is the only one of its kind.

In the Suffolk County Court yesterday, says the Boston
Transcript o( December iSth, the schedule of liabilities

and assets of George D. Burton, the inventor and electri-

cian, who is a petitioner in insolvency, were filed. Mr.
Burton, who invented the stock car that bears his name,
was the organizer and lor a time the manager of the Burton
Stock Car company, with plant in Kansas. Dr. J. C.
Moore of Manchester, N. H., is largely interested in it.

Others of Mr. Burton's companies were formed on patents
taken out by him for electric forging, welding and heating.
The Burton Electric Forging & Heating company, of which
the debtor was president, operated in New England, and
has its headquarters in this city. Mr. Burton has taken out
a large number of patents, about loo, it is said. He was
born and bred in New Hampshire, and came to Boston to

find a field for his enterprise. He is about 40 years old.

He owes $117,700, and has as assets stored machinery,
stock in various companies, notes, etc., of what market
value has not yet been determined.

BUSINESS.

The telegraph companies are prepared to handle the Re-
publican national convention at St. Louis. Night Manager

J. C. Barclay of the Western Union company at Chicago
said: "Thereare hundreds of wires that can be used for the

"Chain Blocks" are exhaustively treated in a pamphlet
just issued by the Yale & Towne Manufacturing company.
The report of official tests and a graphical comparison are
given to show the great efficiency of the Yale & Towne
blocks.

J. F. Shawhan. lately with the Shawhan-Thresher Elec-
tric company, Dayton, O., has disposed of his interest in

this company and is now located at 30 South St. Clair
street, Dayton, where he will be engaged in business for

himself.

Continued satisfactory sales of the Garlock high pressure
packing for steam plants are reported. This material is

made of selected fiber and metal in combination with the
Garlock packing compound, and is furnished in sizes rang-
ing from one-fourth inch to two inches square.

The Electric Appliance company is rapidly securing its

share of the interior conduit business. With a large stock
and a high grade article at a low price, the company is mak-
ing itself felt in the conduit field, which is becoming such an
essential tributary to the electrical supply business.

F. M. Bernardin of Kansas City reports that he
has recently placed large orders for electric light and rail-

way poles in Missouri and Kansas, including 500 for the

Metropolitan Street Railway company of Kansas City.

Mr. Bernardin is also pushing the sale of the Warner
electric car heater, which has met with considerable suc-

cess, owing to its simplicity of construction and economy
of current.

E. F. Peck, vice-president of the National Electric

Light association, who for the last ro years has been the

general superintendent of the Citizens' Electric Illumi-

nating company of Brooklyn, N. Y., has formed a com-
pany, to be known as the Peck Electrical company, with



3^S WESTERN ELECTRICIAN. December 28, 1895

an office at 15 Cortlandt street, New York. The company
proposes to manufacture and deal in electrical specialties

and supplies and also to engage in electrical engineering

in all its branches. Mr. Peck's long and practical experi-

ence as superintendent of one of the largest and most suc-

cessful electric lighting plants in the coun^r}^ together with

his recognized capacity as an electrical .engineer, will un-

doubtedly command for the company a large share of pub-

lic and private patronage.

The Michigan Electric company of Detroit, Mich., re-

ports a most satisfactory growth of its business during the

year. Since August, when the company was appointed

Michigan agent for the General Electric company, it has

been most successful in securing orders for machinery, etc.,

of the General company's manufacture, some notable con-

tracts being: Newcomb, Endicott & Co., Detroit, one 35
kilowatt moderate speed multipolar generator; Hunter,

(jlenn & Hunter, Detroit, one 40 kilowatt multipolar

directly driven, and one 17^ kilowatt multipolar mod-
erate speed generator; Baldwin, McGraw & Co., Detroit,

one 17.5 multipolar moderate speed generator; Mabley
& Co. building, Detroit, four 130 and one 40 kilowatt,

all muliipolar directly driven lighting generators; Ann
Arbor Thomson-Houston Electric company, Ann Arbor,
Mich., one 120 kilowatt 1,040 volt alternating current gen-

erator, one 125 light 2,000 candle power Brush arc gener-

ator, one marble switchboard for alternating current and
arc circuit.';. In sales of Edison incandescent lamps and
General Electric company's lighting supplies it has se-

cured a very large amount of business, the new type

Edison lamp having proven a particular favorite with

the trade. In the railway line the company has se-

cured an order for four double General Electric 1,200

motor equipments for the equipment of the Oakland

County railroad, to run from Detroit to Pontiac, and has
the promise of a number of other orders for similar equip-

menis. The General Incandescent Arc Light company's
constant potential arc lamps have been pushed with such.

success that they are now used almost exclusively in Detroit
and vicinity. The company has also had great success with
the Simplex wire, having secured iis exclusive adoption in

the Chamber of Commerce, Home Savings Bank, Elliott,

Valpey, and many other of the most prominent buildings in

that section, including the new Mabley building (14 stories{,

which will be the largest building in Michigan. Other
specialties for which the company is agent, such as Cutter

flush switches. Automatic Switch company's motor starters,

etc., have been pushed to such good effect that they are how
universally used in all first-class installations. The Michigan
overhead material, which this company manufactures, has
had a very satisfactory sale.

ILLUSTRATED ELECTRICAL PATENT REC0RD.
Issued December I'/y i8gS'

551,357. Incandescent Electric Lamp. Charles A. Beal,

Abington, Mass. Application filed February 2S, 1895.

One claim is for a double filament lamj), having a central con-

tact piece, to which one of the limbs of each filament is con-

nected, and two side contact pieces insulated from each other,

to which the other limbs of the filaments are connected, the

contact pieces lying in the same concentric circle around the

central contact piece.

551,364. Magnetic Electric Lamp Holder. Martin H.

Collom, Denver, Colo. Application filed June 12,

1895.

The combination is claimed of the lamp, the socket and an

electro-magnet in circuit, having its pole or poles exposed and
adapted to make contact with magnetic surfaces, whereby the

lamp and socket may be placed in contact with, and by means
of magnetic attraction maybe adjustably and removably sus-

pended from, magnetic surfaces.

NO. 55'>37i-

551)371- Means for Operating and Regulating Speed of

Eleclric Motors. Rudolf Eickemeyer, Yonkers, N. Y.

Application filed December 31, 1S92.

The motor is provided with a governing field coil; a govern-
ing dynamo is driven by the motor, and a switch for controlling

the line cu-rent connections with the motor and with the

dynamo, and also controlling the delivery of current generated
by the dynamo to the governing field coil of the motor.

551,372. Electric Programme. Clock. Frederick Frick,

Waynesboroughj Pa. Application filed April 29,

1895.

A contact spring is provided with a projection, and the sta-

tionary contact piece projecting from the base of the machine
and arranged under the free end of the spring, a circuit breaker
consisting of a disk provided with radial holes and removable
pins for depressing the contact spring, and driving mechanism
operating to revolve the circuitbreaker step by step.

551,391. Automatic Telephone Exchange System. Will-

iam F. Lounsbury, Owego, N. Y. Application filed

April 23, 1S95.

An arrangement is described consisting of the combination of
a given number of telephones located at respective sub-stations,

independent electric conductors connecting each telephone with
all the other telephones respectively, a circuit closer in circuit

with each of the conductors, and means located at the central

station governed by devices located at the sub-stations for con-
trolling the circuit closers in a predetermined manner.

551,427. Heat Regulator. William W. Wilcox, Westerly,

R. I. Application filed April 6, 1S95.

A movable receptacle for liquid is operatively connected to a
heat controlling valve or damper, and there are provided a
liquid supply for the receptacle, thermostatic means (or controll-

ing the flow of liquid into the receptacle, and distinct thermosta-
tic means for controlling the escape of liquid from the vessel.

551,436. Electric Meter. Thomas Duncan, Fort Wayne,
Ind. Application filed July 11, 1895.

Features of the invention are : A vertical spindle carrying an
armature and retarding fans, a vertical post adjustable in its

bearing and having a jewel setting in a removableor separable
part at its upper end, upon which the spindle rotates, and a cup-
shaped nut surmounting or covering the jewel and adjustable
upon the vertical post.

55Ij45I- Electric Lighter. Herbert E. Rider and John
H ncVe^, New York, N. Y. Application filed No-
veinu.-i 10, 1S94.

The principal parts in this device are a torch, a receptacle
for the same, and an electric spark-forming device, the device
being actuated by the withdrawal of the torch to form a spark,
but being unaffected by restoring the torch.

551,461. Art of Producing Carbide of Calcium. William
C. Clarke, New York, N. Y. Apphcation filed April
29, 1895.

The process consists in causing current to pass between hori-
zontally disposed electrodes embedded in a mass of pulverized
and intimately commingled lime and carbon of such cvtcnt that
a material proportion thereof will remain undecomposed by the

passage of the current and gradually separating the electrodes

as the material between them is reduced, so as to produce be-

tween the electrodes a body of the carbide surrounded by an
undecomposed mass of the pulverulent mixture.

55 1 ,470. Controlling Electric Motors. David Mason,
Schenectady, N. Y. Application filed April 22, 1S92.

The combination is claimed of two or more electric motors, a
series multiple switching device for controlling the motors, and
means for opening the circuit of -the armature of one motor
while the connections are changing from series to multiple arc.

551,534, Closed Conduit Electric Railway System. Fred-
erick C. Esmond, Brooklyn, N. Y. Application filed

April 12, 1895.

The combination includes an insulated supply conductor,
working conductor sections, switches and magnets for operat-
ing the switches, with a double set of overlapping collectors

leading to the motor, and a switch for including a resistance in

the circuit between the motor and the rear set of collectors in

either direction of motion of the car.

551,536. Closed Conduit Electric Railway System. Fred-
erick C. Esmond, Brooklyn, N. Y. Application filed

April 26, 1S95.

The combination is claimed of a supply conductor, working
conductor sections or points arranged in sets of three, double
collectors and a battery or other source of current adapted to

be connected to the different collectors.

55'''537' Closed Conduit System for Electric Railways.
Frederick C. Esmond, Brooklyn, N. Y. Application
filed September 11, 1895.

Features of the inveotion are; An insulated supply con-
ductor, a series of working contact sections normally discon-
nected from the supply conductor, a series of switches for con-
necting Che contact sections with the supply conductor, and a
series of electro-magnets for operating ihe switches whose coils

are connected at an intermediate point in such manner as to
form a path for current through only a portion of the magnet
coils.

551,567. Electric Motor. Merle J. Wightman and Oscar
C. G. Urban, Cleveland, O. Application filed May
16, 1893.

An electric motor is described, having a pole-piece con-
structed in two sections, the rearward or outer section whereof
is removable, whereby the inner section is capable ol being
moved outwardly or backwardly from the armature.

551,587. Electric Railway. Rudolph M. Hunter, Phila-
delphia, Pa. Application filed February 23, 1SS7.

An electrically propelled vehicle is combined with an electric
motor, made substantially cylindrical and supported directly
by the axle independent ot and between the wheels, and a
commutator and brushes for the field magnets and armature.

551,633. Electric Motor. Frank E. Herdman, Winnetka,
111. Application filed August 6, 1894.

An electric motor, a source of current supply, electrical con-
nection between the fields and current source, a weighted arm
adapted in its movement in one direction to decrease the
amount of current in the field, and in the other direction to in-

crease the current in the field, a bar connected to the weighted
arm provided with flanged ends, an operating bar and a bell-

crank, one end connected to the operating bar, the other end
being provided with a roller adapted to rest adjacent to the
flange of the bar.

551,634. Mechanism for Admission and Regulation of
Currents to Motors- Frank E. Herdman, Winnetka,
III. Application filed March 29, 1S95.

In combination with a source of current supply a translating
device is employed together with circuit connections to th^
translating device, a switch for controlling the admission ot
current to the translating device, and operating mechanism for
contriilling the switch, a device adapted in its movement to
vary the current strength in the circuit to the translating de-
vice, actuating mechanism adapted to move the device in one
direction, and mechanism connected with the operating mechan-
ism, adapted by ihe movement of the operating mechanisn to

move the actuating mechanism and the current varying device
in the other direction.

551,635. Mechanism for Admission of Currents to Motors
and Regulation of Currents in Same. Frank E. Herd-
man, Winnetka, III. Application filed June 28, 1895.

One claim is given : In combination with a source of current
supply, a translating device and circuit connect'ons to said
translating device, of a device adapted in its movement to vary
the current strength in the circuit to the translating device, a
solenoid, connection between the current regulating device and
core of the solenoid, an operating bar, a crank upon said bar,
ao arm, a slot and pin or equivalent connection between said
arm and crank, and connection between said arm and the

NO. 551,461.

solenoid core, spring contacts connected with said current vary-
ing device in the circuit to the solenoid, said contacts being
normally closed and controlled by the action of the pin and
walls of the slot, and wire connection between said contacts, in-

cluding resistances.

551,664. Electric Railway Motor Shield. Isaac F. Baker
and William R. McLain, Lynn, Mass. Application
filed November 25, 18S9.

A propelling electric motor is sustained or supported beneath
the body of the car, and a protective pan or shield is formed
in jointed sections and sustained between >he motor and the
ground, and suitable fastening devices for detachably securing
the free end of the pan in elevated position are provided.

551,674. Telephone Transmitter. Theodore Grissinger,
Mechanics burg. Pa. Application filed October iS,

1894.

There are a granulated conducting medium, a vibrator
adapted to agitate the conducting medium in accordance with
sound vibrations, a casing for the conducting medium and
vibrator, and means for conducting an electric current laterally
through the granulated conducting medium, and at a right
angle to the movements of the vibrator.

551,682. Electric Lock. Philip Meyer and Julius A.
Meyer, Newark, N.

J. Application filed February 23,
1895.

This lock combines with the case a bolt head pivoted in'^ide

the case and projecting outward therefrom, an armature lever
linked to the pivoted bolt head to turn the same inward when
the magnet is energized, and an electro-magnet arranged within
the case, all the parts being arranged and operating.

551,712. Dynamo-electric Machine. Alexander B. Black-
burn and William Buchanan, Wolverhampton, Eng.
Application filed October i, 1895.

An exciting coil is combined with two or more armature coils,

and sets of laminated magnetic material, some embracing one
armature coil and some another, and an inductor having pro-
jections to close the magnetic circuits successively, wherebv
there is little or no fluctuation in the number of lines through
the exciting coil.

551,734, Transmission of Electricity to Moving Cars.
Thomas Nesom, Indianapohs, Ind. Application filed

September 21, 1894.

In a system for transmitting electricity to a moving car there
are employed a box containing feed wires, a conduit holder
placed above such box in sections, an insulating block between
such sections, a conduit in such conduit holder, a line con-
ductor within such conduit, and connecting wires from the feed
wires extending through such insulating blocks to the line con-
ductor.

551,743. System for Regulating Effective Tension of Elec-
trical Circuits. Hermann O. W. J. Breul, Berlin,

Germany. Application filed November 17, 1893.

There is claimed the combination with a consumption circuit
of a number of feeding conductors connected therewith, means
for increasmg or decreasing the electromotive force impressed
upon the several feeding conductors, and a device responsive
to the reversal of current in a feeding conductor.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE

*'*H."RfmxsoNr' Simplex Blectrical Company,

nST Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. ITndersrroiind and Submarine,
tor Telephone, Telesraph, Iilxht and JPo^rer.

H.ERITE TAPES. Write for oatalo^es, SBmplea and prloei.
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803 Broadway, IVeir York.
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Chicaso, 111. San Francisco, Cal.

XEW OBIiEASrS EI.EG. CO., Kew Orleans, lia.

H. DHBAKT CHEEVEB, J
B"^'™ Managem. (JEO. T. MANSON,

aenU Sapt.
W. H. B0DGIN8,

Secretary.

THE OKONITE COMPANY, LIMITED,

13 Park Row, New Yoirfe
INSULATED

WIRES AID CABLES,
For Aerial, Submarine and Underground U(«.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tap®:
RRANCHESiOhlcago, Boston. Philadelphia, Pittsbargrh, Minneapolis, Cincinnati,

Kansas City, Omaha, LnnlsTllle, St Loais. San Francisco, London and Ho. Amerloi.

^^1».
TRADE MARK.

BEST OF ALL IS

Made by J. H. BUBrNEEiIi A 'JO., ?• Cortlavdt St., KTeir lork.

BMt Oonstmetlon and Ingredients. Strongest, most Durable and Bellabl*. Size 6x)H, 60 da. p.r *^
LIBEBAI, DISCOUNTS.

OFFICE AND FACTORY:
SAiiri>irsKir, ohio.

C AGENTS : )

C. J. Mayer, Betz Bldg., Philadelphia, fa.
Smith & Wallace, Hamilton St , Boston, Maes.
Ed. V. Sharp, M Niagara St., BuHalo, N. 1.
Arthnr S. Partridge, Bank of Commerce Bldg.,

St: lioulci, Mo.
Standard Ry. Supply Co., Monadnock Bldg.,

Chicago, 111.

Beger & Atwater, 214 Pine St , San Franclaco,
nallf..rnl«.

National India

Rubber Co.'s

WiresudCaiiies.
PEEDEEICKS.MINOT'^ General Manager. factory ahd Office.:

Kew York Office, 481 Broadway. H. L. fiurdlck, Mer. RDICTni R I
San Francisco, 577 and 679 Market St. DHIQ I UL.f III li

Gbloaeo. MetropoUtan Electric Co., 185-188 Fifth Ave^

COLUMBIA LAMPS
UNEQUALED IN QUALITY.

We guarantee that Columbia lamps will maintain their

candle power to a higher degree than any other make on the

market when operated at the same economy and under like

conditions.

Do not take our word for it. Before making contract

make test and compare.

The Columbia Incandescent Lamp Co.,
OFFICE AND WORKS:

1910-1912-1914 Olive St., St. Louis, Mo.

BBAaiCH OFFICES:
Chicago Office, 1236 Monadnock Bldg.
Neto Torh Office. 1103 Havemeyer Bldg.
Boston Office, 620 Atlantic Avenue.
San Francisco, Paul Seller Electrical WorJcs.

_r%A§S., INITtTUtf"

We are icformed that irresponsible and unauthorized OF
parties are offering; job lots of what they represent t|o Aep-p tjf WOLjOG'^
Packard lamps, but which are worthless imitations,! and _

would caution consumers that they buy the genuine only ^U
|, @ 1 uSO {

from ourselves or our authorized agents. 1
i-5 tt A T3 V FNEW YOBK A OHIO CO , WarifiJ, ]intS.A i\ X . '

ELECTRIC APPIilANrE COHPANY, Cblcaco.
General Western Agents.

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & J. M. ANDERSON,

289 io 293 A Street, Boston, Matt.
Correspondence Solicited.

MANUrAOTUEEK OF

IIVSUI.ATESD XSIiESCTRIG WIRE,
FLKXIBLE CORDS and CA.BIL.£:S.

eoo and Z9» srorth Tblrd Street. - - PHII.ADEI1PHIA, PA.

iROLL-DROPi
COMMUTATOR BARS.

FOREST CITY BI»ECTRIO WOBKS, - Cleveland, Ohio.

ELECTRICITY
Mechanics; Mechanical BrawiTig; Architecture; Architectural Drawing and Design-
ing; Masonry; Gar-pentry and Joinery; Ornamental and Structural Iron Work; Stemn
Engineering (Stationary, Locomotive or Marine) ; Railroad Engineering: Bridge
Engineering; Municipal Engineering; Plumbing and Heating; Coal anct Metal Min-
ing; Prospecting, and the English Branches.. Until fcrttier notice eiperimeutal
apparatus will be famlsbed/ri^e to shidents. Send for Free Circular, statiog the sab-
ject you wish to study, to

Xhe International Correspondence Scliools, Scranton, Pa.

MANY SWITCHES
HAVE COME AND GONE, EOT THE

NEW ENGLANO SWITCH
IS STILL THE

PEER OF ALL.
TKT THEM AND WONDER WHT YOU EVEB USED

ANT OTHEB.

O. 8. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Sabmltted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES.
JULIAN SCHOLL S: CO., - 1'26 Liberty St., N. V. City.

HOFFilAS-RUSSELL CO.. - 82 Lake St., Chicago, IlL

aCRANTON STIPPLY & MACH'T CO.. - Scranton. Pa.

THOS. K. CARET & BROS. CO.. 26 Light St., Baltimore, "Xld



WESTERN ELECTRICIAN. July 6, 1895

Accurate
on

One Lamp.

It Measures
the

Consumption
In WATTS.

Accurate
Under

Full Load.

Not Affected by
Frequency

of
Alternations.

THOMSON

WATT-METER.

THE ONLY ELECTRICAL METER
WHICH SHOWS ACCURATELY TO THE.CONSUMER HIS CONSUMP-

TION, AND TO THE COMPANY THE ENERGY SUPPLIED.

IT HAS NO RIVAL.
IT IS CONSTRUCTED FOR DIRECT OR ALTERNATING LIGHTING

CIRCUITS, AS WELL AS FOR ARC-LIGHT, RAILWAY AND
STATIONARY MOTOR USE.

NO DISPUTED BILLS WHERE THESE METERS ARE USED.

General Eleetrie

Company,
MAIN OFFICE: SCHENECTADY, N.Y.

SAJLiES OIPIFIOES:
Boston, Maas., 180 Summer St,
New York, N. Y., 4i Broad St.

Syracuse, N. Y., Sedgwick, Andrews and Cennedy Bldg,
Bufialo, N . Y.. Erie Oo. Savings Bank Bldg.
Philadelphia, Pa., &09 Arch St.

Baltimore, Md., 227 E. German St.

Pittsburgh, Pa., Times Building.
Atlanta, Ga., Equitable Baildiog.
Cincinnati, Ohio, 420 W. Fourth St.

Columbue, Ohio, 14 N. High St.
NashvlUe, Tenn., 3u8 N. Summer St.

For all buslaees outside the United

States and Canada: Foreign Depart-

ment, Schenectady, N, Y., and 44

Broad Street, New York.

Made to

Measure
Entire Outpuc
of Station.

Chicago, 111., Monadnock Building.
Uetrnit Mich., 13 Rowland St.
Omaha, Neb., 309 South I3th St
KanesB City, Mo.. New York Life Building.
St. Louis, Mo., Waiawriffht Building.
Dallas, Tex , Cor. Elm and Griffin Sts.
Helena, Mout,, Electric Building.
Denver, Colo., 505 Sixteenth St,
San Francisco, Cal.. 15 First St.
Portland, Ore., Front and Ankeny Sts.
Seattie, Wash., Bailey Building.

For Canada, address Canadian General
Electric Company, Ltd.,

Toronto, Canada.

Made in

Portable Shape
for Street Car

Testing.
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AC4*aiaQlatorB. 1

Boswell A Co., D. E.,
]

Bradbury-Stone Elec. S. Co 1

Electric-Power Storage Co. '

Electric Storage Battery Co.
Porter <£ buerdorf.

AoDUDClatorid.
Central Electric Co.
Dearborn Electric Co.
Electric Applience Co.
Ostrander ACo., W. R.
Partrick A Carter Co.

Arc ijampe.
C A C Electric Co.
Central Electric Co.
Cojev. R. B.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Helios Eleciric Co.
Little, F. P. Elec. C- & S. Co.
Parker A Grover. Receivers.
Pertins El. Switch Mfg. Co.
Standard Electric Co.
Standard Thermometer Co,
Westinghouse El. A Mfg. Co.

Arc JLdgnt 4;orcl.
Samson Cordage Wka.

Batteries ana Jars.
Andrae A Sons. J.

BosweU A Co.. D. E.

Boynton Multivolt BatfyCo.
Bradbury-Stone lilec. S. Co.
BunneU A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Dearborn Electric Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric-Power Storage Co.
Electric Storage Battery Co.
Hemingray Glass Co.
Leclanche Battery Co., The.
Miamisburg Electric Co.
Newton Rubber Wks,
Partrick A Carter Co.
Western Electric Co.

Bells.
Andrae A Sons, J.

Central Electric Co.
Dearborn Electric Co.
Electric Appliance Co.
Gillette, E. A P.
Huebel & Manger
Ostrander A Co., W. R.
Partrick A Carter Co
Western Electric Co.

Belting.
Shultz Belting Co.

Boilers.
Abendrotb A Root Mfg. Co.
Babcock A Wilcox Co., The.
campbt^U A Zell.

t lonbrock Sleam Boiler Co.
Erie City Iron Wks.
I-'raser & Cbalmers.
Fulton Steam Boiler Wks.
Moyes, L. M.
Racine Hardware Co.
Stirling Co., The.
Weston Engine Co.

Books, filectrlcal.
Electrician Publishing Co.

Bronze

.

Besly &Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

B^rnstaes.
Belknap Motor Co.
Boudreaux Dyn. Brush Co.
central Electric Co.
Partridge Carbon Co.

Burglar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Cables(See Insulated Wires.)
Cables, Electric . (See In-
sulated Wires), Copper,
Sheet and Bar,
American Elec. Works.
Brlxey, W. R.
Central Electric Co.
Chicago Ins. WlreCo.
Dearborn Electric Co.
Eastern Electric Cable Co.
Elec. Engr. & Supply Co.
Moore, Alfred F.

New York Ins. Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons. Fnints AFlates.
Central Electric Co.
Corey, R. B.
DeRonde ACo.. A.
General Electric Co.
Partridge Carbon Co.
Reisinger, Hugo.
Wertheim, Ed.
Western Electric Co.

Carrias*'S and Baggies.
Henney IJu^^gy Co.

CloC'-N, \% ui.cJimen''s.
Southgate A Co.. W. B.

ConiMOUiid.
Standard PaintCo.
Tornberg, Edw. R.

Conduits-
Central Electric Co.
Interior Conduit & Ins. Co.
National Conduit Mfg. Co.

Construction A Repairs.
C A C Electric Co.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation
Interstate Com. El Const. Co.

Contractors uuu JKlectric
Ligbt Plants.

Arnold, B, J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm.H.
C A C Electric Cn
Crocker-Wbeeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Crossing A El. Co.
Ft Wayne Elec. Corporation.
General Electric Co.
Goltz A Sinclair.
Interior Conduit A Ins. Co.
Siemens A Balske Elec. Co.
Standard Eleciric Co.
United Elec improvement Co
Walkins, Louis E.
Westinghouse Elec A Mfg. Co.
Western Electric Go.
Woods A Co., C. E.

Copper.
Besly A Co., Chas. H.
MlamlsburK Electric Co.

Copper Wire Kooght

, E.
and

Besly ACo., Chas. H.
Brlxey, W. R.
Bunnell A Go , J. H.
Central Electric Co.
Dearborn Electric Co.
Electric Appliance Co.
Fiberlte Co., The.
General Electric Co.
Independent Electric Co.
National India Rubber Oo.
Okonite Co. The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Corduge.
Samson Cordage Wks.

Cr«nes.
Harrington, Son A Co

Cross-Arms, Fins
Brackets.
Anderson, Albert A J. M.
Brady, T.H.
Brodie Electric Co.
Central Electric Co.
Electric AppUance Co.
Elec Engr. A Supply Co.
Farr Tei. A Const, Supply Co.
Fiberlte Co., The.
Nutlal Co., R. D.
Partrick A Carter Co.

Cut-Outs and Mwltcbes.
Anderson. Albert A J. M.
Andrae A Sons, J.
Brodle Electric Co.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago EdisoD Co.
Colgate Co., Geo. L.
Crocker-Wheeler Elec. Co.
Cutter Electrical A Mfg. Co.
Dearborn Electric Co.
Diamond Electric Co.
Iddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Eugr. A Supply Co.
Electric Protection Co.
Elec. Selec. A Signal Co.
Emerson Elec. Mfg. Co.
Farr Tel. A Const. Supply Co.
Fiberlte Co., The.
Forest City Elec. Wks.
Forsyth A Fisk.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hart A Hegeman Mfg. Co.
Huebel A Manger.
Interior Conduit A Ins. Co.
Little. F. P. Elec. C. A S. Co.
Louisville Elec. Works.
Nuttall Co., R. D.
Partrick A Carter Co.
Perkins El. Switch Mfg. Co.
Piatt, O, S.

Wagner Elec. Mfg. Co.
Dynamos.
Brush Electric Co.
C A C Electric Co.
Central Electric Co.
Crocker-Wneeler Elec. Co.
Eddy Elec. Mfg. Co.
Elliott-Lincoln Elec. Co.
Fontaine Crossing A El. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Bconomizers.
Fuel EconomizerCo.

Electric ttallTC^ays.
Brush Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg.Co.

Klectrical and Mechani-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan, Wm. H
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Ford, Owen.
Goltz A Sinclair.
Thayer Electric Co.
Wajkins, Louis E.
Woods A Co., C. E.

Electrical AnHtrnmentS-
Anderson, AlbertA J. M.
Brodie Electric Co.
Bunnell A Co., J. H.
Central Electric Go.
Dearborn Electric Co.
Diamond Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.
\\eston Elec. Inst. Co.

£l»-ctricai ^specialties.
Allen, L. B.
Clark El. Specialty Mfg. Co.
Electric Protection Co.
Interstate Com. El. Const Co.
N. V. Elec. Wks,
s, K C, Specialty Co.

Klectrolii-rs, etc.
Edwards, W. S, Mfg. Co.

Electro-Plating « ach'y.
Besly A Co,, Chas, H.
General Electric Co.

Engines. ««iis.
Otto Gas Engine Wks.

Engines, steam.
Ball A Wood Co.. The.
Chuse ACO., J. F.
Erie City Iron Wks.
Fraser A Chrtlmere.
Racine Hardware Co..
Westinghouse Machine Co.
Weston Engine Co.

Engravers.
Chic. Electro A Stereo Co.

Fan Uutflts.
Central Electric Co.
DleUl A Co.
iJieterichs-Warwick El
EmcTton Elec. Mfg. Co.
Interior Conduit A Ins,

Roth Bros. A Co.
Feed Water Heaters.
Goubert Mfg. Co.
Whltmore-Dean Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Vulcanized Fibre Co.

Co.

Co

Co.

Fuse Wlre-
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Independent Electric Co.

ti>as lilglittng. Electric.
Partrick A Carter Co.

<«earM.
Besly A Co., Chas. H.
Nuttall Co., R. D.

<)ieneral Elec. supplies.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly ACo., Chas. H.
Brodie Electric Co.
Bryant Electric Co.
Bunnell ACo., J. H.
Central Electric Co.
Chicago Edison Co.
Colgate Co., Geo. L.
Cutter Electrical A Mfg. Co.
Dearborn Electric Co.
Dieterichs-Warwick El. Co.
Electric Aptliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Elliott-Lincoln Elec. Co.
Emerson Elec. Mfg. Co.
FarrTel ACnnst. Supply Co.
Forest City Elec, Wks.
Garton-Daniels Elec. Co. T^
General Electric Co
Goltz A Sinclair.
Hajes, Fyfe Co.
Interior conduit A Ins. Co.
Little, F. P. Elec. C. A S. Co.
Louisville Elec. Works.
Metropolitan Electric Co.
Morris & MacCurdy.
N. Y. Elec. Wks
Partrick A Carter Co.
Perkins El. Switch Mfg. Co.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S K . C. Specialty Co.
Standard Tel. A Elec. Co.
Thayer Electric Co.

(jrlobes and Electrical
(wlass'ffare.

Edgerton Pottery Co.
Edwards, W. S- Mfg. Co.
Hemingray Glass Co.

(liraplute Btpeclalcies.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.

Hard Rubber liioods.
Butler Hard Rubber Co.
Fiberlte Co.. The.
Newton Rubber Wks.

Insulators <»ud Insulat-
ing Haterials.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brlxey, W. R.
Brodie Electric Co.
BunnellACo., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Ins. Wire Co.
Crocker-Wheeler Elec. Co.
Cutter Elec. A Mfg. Co.
Dearborn Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
Pibente Co., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Little, F. P. Elec. C. A S. Co.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated WlreCo.
NuttallCo., R. D.
OkonlteCo., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Piatt. O. S.

Roebling s Sons Co., J. A.
Simplex Electrical Co.
Standard Paint Oo.
Standard Underground CCo,

Insulated W ires and
Cables—9Iagnet Wire.

American Electrical Works.
Brixey, W. R.
Brodle Electric Co.
Bunnell A Co, .J. fi.

Central Electric Co.
Chicago Ins. Wire Co.
Dearborn Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Louisville Elec. Works.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Safety Ins. Wire ^V Cable Co
Simplex Electrical Co.
Standard Underground C.Co.

l^amps. Locandescent.
Am. Electrical Mfg. Co.
Buckeye Electric Co,
Central Electric Co.
Columbia Inc, Lamp Co.
Dearborn Electric Co
Electric Appliance Co

.

Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Onio Co.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.AMfg Co.

l,igbtniDg Arresters.
Colgate Co ,

Geo. L.
Diamond Electric Co.
Electric Appliance Co.
General Electric Co.
Garton-Daniels Elec. Co._

Slagnet W^ire.
(See Insulated Wires.)

SlecJianlcal Machinery
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.

ailca.
Johns Mfg. Co., H. W.
Monsell A Co. Eugene.

ninlDs Apparatus, Elec.
..QengEgJSlfiCtiiC-CtL-., ^

Motors.
Andrae A Sons, J.
Belknap Motor Co.
Brush Electric Co.
C A C Electric Co.
Central Electric Co.
Crocker-Wheeler Elec. Co.
Dieterichs-Warwick El Co
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co
EUiott-Linroin Elec. Co
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins Co
Louisville Elec. Works
Roth Bros. A Co.
Royal Electric Co.
Sioux City Brass Worxs
Standard Electric Co.
Stanley Elec. Mfg. Co
Wagner Elec. Mfg. Co
Walker Mfg, Co.
Westinghouse EI. A Mfg Co

Packiag.
Besly A Co., Chas. H.
Garlock Packing Co.

Paints.
Morris A MacCurdy
Standard Paint Co.

Ptttents.
Gooch, Chas. J.

Phosphor Bronze
Phosphor Bronze Sm. Co. LtdPianos and Organs
Beethoven Piano A Organ Co

Platinum,
Baker A Co.

Poles.
Morris, Tasker A Co
Nuttall Co., R. D.
Valentine-Clark Co.

Porceialnr
Empire China Works.
General Electric Co.
Hemingray Glass Co.

Pubiishei-s, Electrical.
Electrician Publishing Co.

Push Bmtons.
Central Electric Co.
Electric Appliance Co
Partri ^ Carter Co.

Rheostats.
Central Electric Co.
General Electric Co.
Hayes, Fyfe Co.

C^al Ammoniac.
Klipsteio ACo., A.

SilK Bruid.
Boston Braid Mfg. Co

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R
Partrick & Carter Co

Speed Indicators
Besly A Co., Chas, H.
Colgate Co., Geo. L.
Diamond Electric Co.
Queen A Co. Inc.
Weston Elec, Inst. Co

Steam Heating.
Goubert Mfg. Co.
Webster A Co.. Warren.
Whitmore-Dean Mfg. Co

Storugf, oaiteries.
BosweU A Co., D, E.
Bradbury-Stone Elec. S Co
Electric-Power Storage Co.
Electric Storage Battery Co
Porter A Buerdorf.

Street Curs.
Brill, J. Q. Co.

Tapes. Ensnlating.
American Electrical Works
Brixey, W. R
Central Electric Co.
Chicago Ins. Wire Co.
Electric Appliance Co
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Phillips insulated Wire Co
Roebling's Sons Co., J. A
Simplex Electrical Co.
Standard Paint Co.

Teleg aph Apparatus.
Electric Appliance Co
Partrick A Carter Co
Western Electric Co.

Telephones and Tele-^
ptione *«aterial,

Andrae A Sons, J.
Central Electric Co.
Farr Tel. A Const. Supplv Co
Forsyth A Fisk,
Gillette. E. A F.
GustafsoD, W. A.
Mo Telephone Mfg. Co
Partrick A Carter Co.
Phlla. Telephone Co.
Public Telephone Co.
Standard Tel A Elec. Co
U. S Tel, Const. Co.
Universal Telephone Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers

.

Central Electric Oo.
Diamond Electric Co.
Ft.WayneElec. Corporation.
General Electric Co.
Hornberger Elec. Mfg. Co
Louisviile Elec. Works.
Royal Electric Co.
Stanley Electric Mfg. Co.
Wagner Elec. Mfg. Co.

Trolley Cord,
Sameon Cordage Wks.

Trucks. Elecric Car.
General Electric Co,
Westinghouse El. A Mfg. Co.

Turbine WTieels.
Dayton Globe Iron Works (Jo.
Leffel A Co., Jas.
Smith, S. Morgan.
Stillwell-Bierce A Smith-
Vaile Co.

Universities.
Chi. Shorthand Institute.
Int, Corr, Schools.
Rose Poly. Institute.

Water IVheels.
Leifel ACo., Jas
Smith, S. Morgan.

Wire, Bare.
AndeiBon, Albert A J. M.
Besly A Co.. Chas. H.
Bishop Gutta Percha Co.
Brixey, W. R
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co,
Nuttall Co., R. D.
OkonlteCo., The.
PhiUlpa TrFgn.byiid_HU x^. Co.
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"SHIP" CORED
(Trade Mark.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN & CO., VIENNA, AUSTRIA.
SEND FOR SAMPLES AND PRICE I,IST TO

A. DERONDE lb CO., ^°'- ^--^-- 254 Front St., NEW YORK.
THE-

"WHZTMORE-D£AN
Automatic Electro Feed Water Purifier."

e— « -r>~-

^i^g"'

Klffflj

m

IT HAS NO EQUAL
FOR

SIMPLICITY.

EFFICIENCY

and ECONOMY.

4o,ooo Horse Power
Installed in

Less than Two Years.

IpITn"

//V USE IN
Chicago Electric Transit Co.'s Plant.

Chicago & No. Shore Elec St. Ry. Co.'s Plant

Milwaukee Street Railway Co.'s Plant.

And Many Others.

OWNED, MANUFACTURED AND SOLD BY

WHITMORE-DEAN MANUFACTURING GO.

1434=1435 Monadnock Block,

Telephone Harrison 329. ^^H I \^A\\JI\J'

THE-

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WORKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA,

New Discounts

Series Incandes-

For all Systems

Current, Candle-

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

COEKESPONDENCE SOLICITED. SATISFACTION GUAKANTEED.

ROYAL ELECTRIC CO.,
PEORIA,

ILL.,
M4NUFACTUKERS OF THE

"ROYAL ALTERIMATOR."
No Commutator I No Moving Wire ! Efficiency High ! Regulation Close ! Fully Guaranteed

!

TRANSFORMERS OF ANY DESCRIPTION. DIRECT CURRENT GENERATORS AND MOTORS.

EASTERN:-H. B. GOHO & CO., 203 Broadway, New York.
CENTRAL WESTERN:-E. B. HILLMAN & CO., Peoria, III.

SOUTHWESTE£RN:-GINOCCHIO ELECTRIC CO., Dallas, Texas.
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T ifE are selling the highest

'^^ grades of

Electric Street Railway
specialties. We have recently

added to our already large line,

the General Western Agency

for the Billings & Spencer

Drop=forged Trolley Equip-

ment and Commutator Seg-

ments. These several devices

represent the best work that

has been accomplished in

overhead construction appli-

ances.

The insulation (colophite)

usedjwith these devices is an

entirely new element in the field of dielectrics, it will stand a much

higher mechanical strain than other compounds, and as a positive insula-

tion it is superior to hard rubber.

Western

Buyers

Will be able to supply

themselves from our

Chicago Stock with much

less expense and time than

formerly. All orders will

be given prompt and careful

attention.

Railway Catalogue to any address

Commutator Segments drop-forged from

rod of pure lake copper.

To fit all standard machines.

The eleventh hour is a good

time to order the twelfth Motor, and

there's no better time than July to sell

it. Are you going to complete the dozen

and reap the benefit? Remember we can

ship the same day you order.

^
0iim
'V/ IT NEVER ff
*^ DISAPPOINTS .4^

Central Electric Company,

Interior Conduit.

173=175 Adams St.,

CHICAGO. Pharos Lamps.

Rp ANrHPs;. 5 Kansas City, flo.: Gate City Electric Co.DKAiNcnca.
^ 3j Louis: Southern Electric Supply Co.

Heaven is Reached by Stages.

Burcham Harding Tells the Theosophical
Society Wliat Happens After I>eatli

The other evening Burcham Barding addressed
a meeting at the rooma of the Loyalty branch of
the Theosphical Society, No. 1.5 Washington
Street. His subject was, "What Happens After
Death!" He said In part:

"When we get rid of the physical body we pass
into Kama-loca, where Is the second death, the
death of the lower nature. It is the selfish and the
animal that we must drop into Eama-loca, while
the unselfish passes into a higher state. The stay
in Kama-Ioca is neceesary to get rid of our lower
nature, which may be described as the intellectual

animal. Passions, hatreds, selfishness of all kinds
are lived over in Kama-Ioca, but with this differ-

ence, they have nobody by which to express them
and they gradually die out. When the second death
has taken taken place the now freed soul passes up
to Devachan, or heaven. There it is the higher
mind Is conscious. We are told that the period
between two incarnations varies greatly from a
few months to 1,000 or 1,500 years."

Chicago continues to amaze us with her In-

genious census figures. Gradually she is swelling

herself towards the 2,000,000 mark. But, O
Chicago! it is time wasted. Even should you leave
this city's population far behind In numbers

—

which you probably will never do—you would not
be New York. Figures are unimportant in some
things, O Chicago! The centipede is not as great as

the race horse, although he has twenty-five times
as many legs. When you have done your counting
ask yourself how many Chicago men it takes to

make a New York man and you will realize how
vain your arithmetic is.—New York World.
The reader is requested to notice the unmistak-

able undertone of sadness that pervades the fore-
going in spite of its assumption of hilarity.

Didn't Like It.

Tankley: Goggins sent me a bottle yesterday,
containing a snake preserved In alcohol.

Grimes: Think he ment to insult you?
Tankley: I don't know, but I certainly do not ap-

preciate the gift nor the spirit in which it was
tendered.

Renewal of Sectional Bitterness.

Texan (at the grocery store)—" What do you
call them things'.'

''

Grocer—" Those are olives.''

"Are they good to eat?"

"Certainly. Try one of them."
(Bites into one) "Jest as I expected. Got a

wooden core. Come from Oonnecticot, don't
they? "—Tribune.

Same Old. Old Story.

"I proposed to Miss Gladys Beautigirl last

night."

" Ah! and she accepted you?"
" Well no—o—o, not exactly, but she came so

near doing so that a great deal of the sting was
taken out of her refusal. She said she would have
accepted me if I had had plenty of money and a
perfect disposition, and my eyes were brown in-

stead of blue, and my hair curly, and I was two
inches taller, and was winning fame in my profes-

tion, and possessed personal magnetism, and came
from an old and blue-blooded family, and would
always let her have her own way, and never smoked
nor wanted to stay out late at night, and did not
belong to any lodge, and would keep a stylish turn-

out and plenty of servants, and really wanted her
mamma to Live with us, and a few other things

which I have forgotten. But if a fellow must fail

in an undertaking, it is encouraging to him to

think that he came very near winning."—Harpear's

Bazar.

I Ought To and I Will.

strange lack of connection generally between

these two points! The electric button of com-

merce is touched, and in an instant New York re-

sponds to San Francisco. We have cultivated our

machinery, but the prompt action of our wills we
have not improved. To the well trained man the

thought ''I ought to'' should instantly arouse the

determination *'I will.''

A resolution growa rusty when it Is not used.

Every time that hesitation arises between these

two points the machinery of the will eruffers; the

delays lengthen with each neglect, and the whole

character is weakened.
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THE NEW
DIEHL ELECTRIC

CEILING FAN,

JUST PERFECTED.

Efficiency, with a

saving of

25 per cent

in use

of

current required.

New
and attractive

designs.

I

Improved

riechanical

Construction,

including a

New
and Thoroughly

Effective

oiling device.

Wound for no, 125, 170, 220, 250, 500 Volts,

DIRECT INCANDESCENT
-0/?-

ANY DIRECT ARC CURRENT

DIEHL £ COMPANY, - 385 Broadway, - NEW YORK.
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##
^ Will Yon Be In It? Yes!
USE THE BOUDEEAUX DYNAMO BEUSH.

^^g%
^2?

<^
^^/^

^

EACH LAYER OF THIS ANTl-FBICTION METAL

1-1250 PART OF 1 FNCH THICK.

THE BOUDREAUX DYNAMO BRUSH CO.,
Mailers Building, CHICAGO. Postal Te'egraph Building, NEW YORK.

%̂̂^. *o
<^

V
.^^

#
^ Sole Agent for Canada, E. E. T. PKINGLE, Montreal, Que. Sole Agent for New England States, ALTON D. ADAMS, Boatou. ^$^
% Sole Agents for the Pacific Coast, J, W. BROOKS & CO., 120 Sutter St., San Erauclsco, Cal. V

,<#

#
##^"

AN EMPHATIC SUCCE88I
THE DIEHL ELECTRIC FANS
WIRED IN A SERIES OF
TWO OR IMORE ON A
STREET RAILWAY CURRENT.

DIEHL & COMPANY, 385 BROADWAY, NEW YORK.

BUCBE7&
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

EDDY GENERATOR
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings,

THE EDDY ELECTRIC MFG. CO.,
WINDSOM, CONN.

WEW ITOBK OFFICE, HAVEMEVEB BliDe.

REPRESENTED BY:
n^alter C. aiclntlre & Co., 506 Commerce St., Phlladelpbia, Pa.

Western Electrical Supply Company, St. IiOnls.SIo.
F. P. lilttle Electrical Construction & Supply Co , Buffalo. N. Y

yf, T. Osborn, Kansas City, DIo.
I>. P. «<iOSI.I!VE, 30 Olver St., Boston, Masa.

All Our Apparatus Guaranteed as Represented.
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T'li p PIONEERS
AND STILL

THE FOREMOST
IN THE DEVELOPMENT OF THE

ELECTRICAL RAILWAY
FOR

0±ty^ Ha.ilroa.cls, Ele-va^ted E.a.ilroa.ds
IrLter-a.rloa.rL E.a.ilroa.cls. and Tr^jirLl^ I^irLes.

THE EXCLUSIVE STAMP OF SUPERIORITY IS ON OUR

RAILWAY
GENERATORS,
MOTORS,
CONTROLLERS

SUPPLIES.AND ALL
OUR

70 per cent, of the total number of Electric Railways and over 65 per cent, of the total

Electric Railway Mileage in the United States, are operated exclu-

sively by General Electric Company's apparatus.

GENERAL ELECTRIC COMPANY,
MAIN OFFICE, SCHENECTADY, N. Y.

SALES OFFICES:
Boston, Mass., l8o Summer Street. Atlanta, Ga., Equitable Building. . Kansas City, Mo.. New York Life Building.

New Yorlc. N. Y., 44 Broad Street. Cincinnati, Ohio. 420 West Fourtii Street. St. Louis, Mo., Wainwright Building.

Syracuse, N. Y., Sedgwick, Andrews & Kennedy Bldg. Columbus, Ohio, 14 North High Street. Dallas, Te.^., Corner Elm and GrifBn Streets.

Buffalo, N. Y., Erie County .Savings Bank Building. Nashville, Tenn., 30S North Summer Street. Helena, Mont., Electric Building.

Philadelphia. Pa., 509 Arch Street. Chicago, 111.. Monadnock Building. Denver, Colo., 505 i6th St.

Baltimore, Md., 227 East German Street. Detroit, Mich., 13 Rowland Street. San Francisco, Cal., 15 First Street.

Pittsburg, Pa., Times Building. Omaha, Neb., 309 South 13th Street. Portland, Ore., Front and Ankeny Streets,

Seattle, Washington, Bailey Building.

For all business outside the United States and Canada: Foreign Dept , Schenectady, N. Y., and 44 Broad Street, N. Y.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.
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THE SAFETY ^ WIRE £ CABLE

INSULATEDm COMPANY,
•TRADL>\ARK-

LEOI^AUD F. HEQUA, General Idanager,

225-239 WEST 28TH ST., NEW YORK,
MANUFACTURERS OF

SUBMARINE CABLES
OF ALL SIZES AND DESCRIPTIONS.

SAFETY"

illHE mSii CABLES
used exclusively on the U. S. War Vessels:

NEW YORK, CINCINNATI, TEXAS, RALEIGH, BANCROFT, MARBLEHEAD,
MIANTONOMAH, COLUMBIA, OLYMPIA, OREGON, MINNEAPOLIS,

INDIANA, MASSACHUSETTS, ST. LOUIS and ST. PAUL.

Electric Railway Feeder Wires,
80 miles of rubber and lead encased 1,000,000 C. M. has been furnished by

us^to People's Traction Company of Philadelphia.

60 miles same type cables now being furnished by us to the West Chicago

Street Railway Company.

C£

Safety" Underground Cables
Over 1600 miles of rubber covered and lead encased now in use in 'New

York and other Cities.

<'Drr\IIA lAfUITr /^/\Dir"^<'REQUA WHITE CORE"#"SAFETY" WIRE,
For Office Buildings, Dwellings, Mills, etc.

All these wires are made with a view to perfect safety for Electric Lighting.

M. B. AUSTIN, Agent Chicago Office, 1533 MONADNOCK BLOCK.
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SIEMENS & HALSKE

ELECTRIC COMPANY
Siemens & Halske.

Berlin,
Clia,rlotten.T3Tj.rg,
"Vienn-a,,
£ t. I=eterst)-urg.

OF AMERICA,
AdtetU'u.f.a.ot-u.rex^s ^f

DIRECT CURRENT SLOW SPEED

Multipolar Generators and Motors.
These machines are constructed with exteVflCll nvmntures. They have proved remarkably

efficient and economical. Used largely in American and European Lighting and Railway Plants.

Slow speed machines, made for direct-connection in sizes from 20 H. P. to 2,000 H. P.

ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE.

Maximum peripheral speed of armature with slowest engine speed. Shortest possible winding oru .

armature. Lowest internal resistance of Armature. Only three to four volts difference of potential

between commutator bars. Greatest weight of copper per ampere of current. Greatest radiating

surface possible. Maximum magnetic effect. Armatures cannot burn out. Great compactness.

Correct mechanical design. (The centrifugal force is counteracted effectively by the inward pull of

the internal field magnets.) Finest quality of iron, excellent finish, absence of binding wire. Ifl

8 years' continuous service not one armature has been replaced or
repaired.

OVER 200,000 H. P. IN USE
For Railtvay, Lighting and Motor Service. World's Fair Diploma and Medal for

hest direct-connected Generator.

MODERATE SPEED DIPOLAR 6ENERAT0RS AND MOTORS,
With Siemens Drum Armatures, which are copied extensively in this country. We are building these

machines in sizes from i H. P. to 150 H. P.

SEE OUR NEW CATALOGUES. CORRESPONDENCE SOLICITED.

GENERAL OFFICES, MONADNOCK BUILDING, GHICAGO.
Sales Offices:

New York, 136 Liberty St.

Cincinnati, Perin Bldg.

Troy. N. Y., 43 Fourth St.

Philadelphia, 531 Chestnut St.,

St. Louis, Bank of Commerce Bldg.

San Francisco, 508 California St.

Toledo, Ohio, 518 Summitt St.

Boston, 31 Milk St.

Denver, 6o8.Boston Block.

Detroit, 47 State St.

Buffalo, N. Y., Erie Co. Bank Bldg.

Minneapolis. 249 Second Avenue S.

Salt Lake City, Knutstord Hotel Bldg.
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A THE FREEMAN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CEUS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplihsed
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

-T^^l-

Newton Rubber Works,
Newton Upper Falls, Mass.

SIITCE mJLRCIi 1st

Our New% Electric Liglil and Fewer Gontrellers

HAVE BEEN ADOPTED BY CENTRAL STATIONS
OPERATING

5,000
ARC LAMPS AND

60,000 INCANDESCENTS.

They are the Only System which will Cut n^ your

Motors, Arc Lights, Converters, Transformers,

from your Central Station.

OUR GENERAL WESTERN AGENTS ARE

WALLACE ELECTRIC CO.. 305 dearborn st., Chicago

PVPfiTPTf CPTPfiTAD ft OTnUHI /lA jb DjiftjiA.'inajpLJW-ATO'JgAMlt,
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INCANDESCENT LAMPS.
WE

MANUFACTURE
THE

a

GLOBE
PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu"m. Samples and Prices Furnished

on Application. Correspondence Solicited

GLOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.
^^ETISn-^ Vy^J^X^TETED. vstfritte: \-f^.

HELIOS ELECTRIC COMPANY,
Factory and Offices,

1310 Filbert Street, Philadelphia, Pa.

We have no Stock nor Old Style Lamps that we must
get rid of at any price—no junk.

THE HELIOS LAMPS
Are the latest patteins and newest type. Oar Lamps are much in advance of any lamp

now on the market, because they are New and of Latest Designs.

Our ALTERNATING LAMPS have Reflector Plates. Our DIRECT CURRENT
Lamps do not see-saw. Our Focusing Lamps, both Direct and Alternating, are espe-
cially adapted for photo-engraving and stereopticon work.

Anchor Electric Co., New England Agents,
Boaton, Mass.

Central Electric Co., WeBturu Agents, Ohicago.
Moore & Baylis, Agents for Western New Tort,

Buffalo, N. Y.,

Globe Electrical Supply & Construction Co., New York
City Agents, Vandam and Greenwich StreetF,
New York.

Mountain Electric Co., Agents for Oolorado, Utah,
Wyoming and New Mexico, Denver, Col.

Machinery Supply Co., Agents for Soatbern Cal-
ifornia and Arizona, Los Angeles, Cal.

W. T. M- Mottram, Agent for Texas, Dallas. Tex.
Canadian General Electric Co., Canadian Agents,

Toronto, Canada.
California Electrical Works, San Franclsoo, Oal.

"J. P." STYLES Of TROLLEY HANGERS.
Strong and Light,

Highest Grade Workmanship and Material.

Moulded Mica Vulcabeston
Insulation. Controller Parts, etc.

SEND FOB BEVISED PBICE LIST. ifiifM

H. W. JOHNS MFG. CO.>
!i40.«4!i Bandolph street, CHICjieo.

NEW YORK. PHILADELPHIA. BOSTON.

Automatic in Release
with n. P. Switch.

The FYFE RHEOSTAT
(For Regulating and Saving Motors)

Is Automatic in Release
from any Point of the
Resistance.

Made with ani without D, P, Switcli.

Gnaranteed Firepof.

Made Any Eeprei Size,

Costs No More tiian the Oli Styles.

Write or Call for Information,

Hayes-Fyfe Company,
MANUFA0TUUEB8,

CMcago Office, 1006 Pontiac BIdg.,

Corner Dearborn and Harrison Streets.

"MESTON"
Alternating
Current

CEILING FAN.
Slow-Speed.

Direct-Acting Motor.

52 and 104 Volts.

t6,coo Alts.

Regulates to

any speed.

Sweep of Blades

5 feet.

Width of Blades
9 inches.

Speed 20 to 144
Turns.

Power Consump-
tion at full speed
io Watts.

THE EMERSON ELECTRIC MFG. CO.,
1108, 1110, 1112 St. Charles St., ST. LOUIS, MO.

Electric supplies.
Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Thayer Electric Co.,
1027 Garfield Building,

TEI.EPHONE 2910.

Don't let your contracts until you get our prices.

Prompt attention given to all orders.

Oi
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NEW YORK

ELECTRICAL

161 Washington St., New York.
WORKS,

MECHANICAL CLIP

OUR IS

THE BEST.

HEMINGRAY GLASS CO.,
BSTAei,ISnED 1S4S,

COVINGTON, KY.,

Sole Licensees of the Oakinan Patents for tbe West.

MANUFACTURERS OF

GABLE, COLUMBIA AND JUMBO

INSULATORS.
ALSO PONY, DEEP GROOVE AND DOUBLE PETTICOAT

INSULATORS FOR ALL PURPOSES, CLASS BREAK KNOBS,
BATTERY JARS, ARC LIGHT GLOBES, ETC.

CABLE INSULATOR. FULL SIZE.

All Insulators made by us have our
patent drip arrangement on

the petticoats.
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The C & C Electric Co.
MANUFACTURERS OF

Bipolar ^ Multipolar Dynamos,
Automatic and Hand Controlled Motors,

Complete Plants for Power Transmission,

Isolated Lighting Plants, Central Station Apparatus.

With our Extensive Works we are prepared to fill promptly
all orders for 1 H.=P. to 250 H.=P.

GENERAL OFFICES :

143 LIBERTY ST., NEW YORK. GARWOOD, N.J.
On Central R. R. of N. J.

( CHICAGO, Monadnock Building.

BRANCH OFFICES :i BOSTON, 63 Oliver Street. CLEVELAND, Cuyahoga Building

( PHILADELPHIA, 633 Arch Street.

p. L. SPOONEE, President. C. E. BROSS, General Manager.
B. B- CLiKKE, Vlce-Preet. H. 0. DODGE, Gen'l Sapt.
8. S. KILVINGTON, 2d Vice-President.

E. W. BATCHELDER, Secretary.
R. M. LAMP, Treasurer.
C. F. LAMB, General Attorney.

THE STANDARD

Telephone and Electric Co.,
ikd:-A.iDisoKr, 'WIS., xj. s. j^.

MANUTAOTUREKS Or THE

STANDARD LOUD SPEAKING TELEPHONE.
Employing Mflde Microphone.

U. 8. Patent granted April 17, 1894.

Perfect in Detail, of Highest Efficiency, and Best Possible Elec-

trical and Mechanical Construction.

Standard TelephonesSole Agents for the United

States for the celebrated

Milde Battery

Transmitter.

Sensitive as a Blake.

Powerful as a Solid-back.

No adjustment required.

Will not Pack or get out

order.

Have been adopted by Tt-le-

pbooe h xcbanges. Leading
Railway Companies and Cor-
poralious, throughout the
United States, for long distance
work after severe comparative
tests.

Our Warehouse

Telephone System
Is In UFe in Public Buildlngd,
Banks, Wholesale Houaea and
Factories.

For Simplicity, small dimen-
sions, entire multicontact,
and powerful transmission it

has no equal. Adopted by
Governments, £xchanses and
Railways in EUROP£. ASXA
and SOUTH AMERICA.

LONG AND SHORT DISTANCE. (Non-Infringing )

Contractors for

Complete Telephone

Exchanges
For Cities, Towns or Villages,
Toll Lines and Warehouse
Plants.

Barcelona, and Brussels, 1887-88; eight Gold and Bronze Medals,
Paris, 1889; Oold Medal, Edinburgh, 1890; Hors Ooncours, Paris, 1890, Chicago, 1893, and numerous
otliers. CUaiPARlt^ON ISVITED.
Trial Instruments sent to any part of the Vnitea States.
Many leading Supply houses han*tle our apparatu** eacclusively.
JPrices moderate, Liiberal discount to dealers ordering in quantities.

Correspondence Solicited.

We Sell on Merit, and will Guarantee Perfect Satisfaction.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

f f

This company 18 mannfactnring A Compound Magnoto Telephone
Which it sells outright under a guarantee both as to efflclency and as against Infringement of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.
This company is also prepared to fully equip Telepbone exchanges, (furnishing everything from

the telephone to the wire and poles). Private lines, Factory plants, etc., and do all kinds of conBtruc-
tlon work. Send for circulars and price Lists.

n'ESTJBRN TEIifiPHONC: CONSTRUCTION CO.,
539, 540 and 541 Monadnock Blh., Chicago, III.

BLAKE TRANSMITTERS.
COMPliKTB, S3.00 £ACU.

In Walnut and Oak Oases.
Blake Transmitter Castings, $1.00.

Philadelphia Telephone Co.,
Box 707, Philadelphia.

TELEPHONES

U Universal Teleplioiie Co.,

lodlanapolis, Ind.

$5 TO $15 TEI.EPHONCS.
Supplies of Every Description.

Transmitters (Blake Pattern); Hunning Silver Diaphragm or Magneto Receivers; Magneto
Bells; Wire Cross Arms; Insulators; Induction Coils; Backboards; Switches; Batteries,

etc. Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 343 Dearborn St., Chicago.

Weatern AKenta tor D4NBURY ELEflTTilCAL WOBKS.

Telephone Exchange

UP-TO-DATE

WITH
NOVEL
FEATURES.

Furnished to

Construction
Companies
or Consumers.

Write for pricea.

FORSYTH &FISK.
Sole Manufacturers.

04» and 6J4 Rial to Bldg.,

Factory OHice; 32 Mfrs. Bldg.
cor. Canal and Randolph Sts. CHICAGO.

For any electrical book published filled

promptly on receipt of price.

ELEOTBIOIAN PUBLISHING OOMPANT
6 Lakealde BalldlnK, OhiCBRO.

Headquarters for TELEPHONES,
RECEIVERS,

TRANSMITTERS,

MAGNETO and

EXTENSION BELLS,

WIRE AND CORD,

WOOD BRACKETS,

GLASS INSULATORS.

The Most Complete
Stock.

'J

MILWAUKEE, - WIS.

Our Iiistruments
are absolutely

NON-INFRINGING.

Special Agent for Okonite Wire.

T
ELEPHONES

FOR ALL PURPOSES, AT THE LOWEST PRICES.
SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO.,
109 IS. 11 til Street,

ST.iiOiiis, aio.

Maqneto Bells
AND

standard
H Goods.

a«^ No
.»»^^ Infringements,

TEIEPHOHES.
Get Our Prices

Before
Purchasing
Elsewhere.

E. & F. GILLETTE,
BA'TFORT, COKK.
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The^'Electra" Carbons.
IMPORTED

HIGH GRADE NUERNBERG CARBONS
TRADE hiARK" •TRADE MARK'

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.

Are the most economical and eflScient manufactured. They produce a very brilliant

and absolutely steady light, burning without any duet.

SEND FOE LATEST PKICE LIST TO

HUGO REISINGER, NO. 38 BEAV£R STREET, NEW TORK.
Sole Importer for the United States and Canada.

Receivers' Sale,
By authority of the Supreme Court, stock

of Electric Construction & Supply Co.,

consisting of "Ward" and "Knight" lamps

and parts of same; carbons, domestic and

imported; search lamps, iron, with parabolic

reflectors. For list of fittings and material

address
CHAUNCEY G. PARKER.

THAD. T. GROVER.
Receivers.

4 Cortlandt Street, New York.
Sale closes iwo nmnfhs from date.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Buy, Use and Maintain.
Direct current lamps, coastant potential, ^th globe

and resistance, to burn 8, II, 14 hours, - $ I 2.00
Alternating current lamps and globe, - j 4.GO
Series current lamps and globe, | 4.00

Standard Thermometer Co.,

The Original Mannfactnrere of the

SIMPLEX, WARD and KNIGHT LAMPS.
CHARLES *. BRAMHALL, Selling Agent, 39 Cortiandl Street, NEW YOHK.

"CHIMMIE FADDEN" HAD A HARD TIME MAKING
HIS ENGLISH UNDERSTOOD.

IS THIS PLAIN ENOUGH?
The Carton Arresters have given better satisfaction

than any other on the market.

Our old customers have been the largest purchasers this year!

Sales so far this season, three times the number sold last year!

WUY? ^^^ "^^ ^" ^"^ voltage, either direct or alternating!

Iff n I r Our Railway Arresters cannot be beaten!

REASON

PRICES
ARE

RIGHT.

NO INDUCTIVE RESISTANCE.
NO PIVOTS OR HINGES.

NO FUSES TO BLOW.
REQUIRE NO ATTENTION.

ARE ALWAYS READY.
In the United States, and in Central America and other foreign countries, where the most severe

electrical storms occur, the Garton Arresters have been adopted by the leading companies, thus proving
that they give the highest efficiency and best of satisfaction.

Write for infornfiation and prices to our agents

or to the

GARTON - DANIELS ELECTRIC CO.,
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Took advantage of the many good things we
have to offer when he built his station and is

now reaping the reward of his acuteness and
accuracy of judgment.

AMONG OTHER THINGS

We might mention that his installation is

equipped with Pa< kard Lamps, Packard Trans-

formers, Paranite and "O. K." Weatherproof
Wire, C. E. M. Jack-Knife Switches, Upton
Arc Lamps, and our full line of -high grade
supplies.

ELECTRIC APPLIANCE COMPANY,
Electrical Supplies. 242 Madison St., Chicago.

T. H. Brady, New Britain. Conn., U.S. A.,

Manufacturer of Mast Arms, Pole and
Swinging Uoode, House Brackets and
other Specialtieg for Con«tructioa
Work.— Catalogues and Prices fur'
nished on application.

hmW Stsr^ge Battery,

For Traction Work, Electric
Lighting, Electric Launch, Tele-
graph, Phonogrnph, Surgical, and
for all purposes where Light and
Power are required.

Prices on Application.

D. E. BOSWELL & CO.,
154 Lake St., Ohicago.

NOT WORTH SAVING

Are many of the arc lamps now in service.

Illumination afforded is so poor, repairs re-
quired so frequent, that from the standpoint
of economy it is profitable to scrap the en-
tire lot and buy a lamp so simple in con-
struction that it cannot get out of order, the
Standard for instance. No other arc lamp-
so efficient, so simple, so serviceable. Op-
erates satisfactorily on circuits of six,

eight or ten ampere current. Moderate in
price. Our book will tell you everyihing.
Free.

STANDARD ELECTRIC CO ,

205 La Salle St., cor. Adams, Chicago^

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephone Co.,
This system does not infringe the patents of the Bell Telephone or Western
Electric Co We build exchangee complete for local companies, or will

install and operate exchanges ourselves at a low monthly rental. We keep
in stock Blake transmitters and all kinds of supplies.

MANUFACTBJHUKS OF TH£ SHAV£S LONG DISTANCE FUL.T£R]ZEf> CARBON

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

Thames Baildioff, 27 Thames Street, NEW YORK. Por Exchanges, Etc.

P. ^ B. Armature and

Field Coil Varnish.

P. "^ B. Insulating Compound.

P. ^ B. Insulating Tape.

The Tilden

Watchman's Electric

Time Recorder,
THE LATEST AND MOST PERFECT STATION
RECORDER UPON THE MARKET.

IT CANNOT BE TAMPERED WITH - FALSE
RECORDS CANNOT BE MADE UPON IT.

Ordinary electric presB-buttons can be used for operating tills clock,

or we can furnish our non-interferable buttons with teys
when desired. Write for prices.

W. B. SOUTHGATE & CO.,
GENEKAL AGENTS,

14« "B"' Franklin St., BOSTON, MASS.

We are the sole manufacturexs of the P. & B,
products which have been the STANDARD
lor ten years.

Send for samples and price lists.

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Street, LONDON:

Metropolitan Elec Co., NEW YORK. Robert W. Blacl<well,

186-188 Fifth Ave. 39 Victoria St.. S. W.

CEDAR
STREET R. R. TIES.

The Valentine-Claric Co.,

704-706 ROOKERY. - - - OHICAOK).

SAL AMMONI/IC
(EliECTKIO BRAND)

ForElectrical Purposes
Gruaranteecl 98/99% and free of lead and iron.

If you want the best quality ask your uealei

for this brand. Imported by

A.KLIPSTEIN & COMPANY. 1 22 Pearl St.. Nsw York.

MOTORiRMiTURES COSTMONET
You can prevent them from burning out by using

THE BRODIE AUTOMATIC MOTOR-SWITGH.
It combines in one piece of apparatus a double-pole switch, adjustable limit-

switch and automatic cut-out, and instantly disconnects the motor whenever it is

overloaded and whenever the circuit fails from any cause.

Agents wanted in all sections of the country.

For circulars and prices, address

THE BRODIE ELECTRIC CO., - Manchester, N. H.
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Btjox.tx F. PRn^LTPS, Preet. W. A. HAlHiLWiT, Tnu. W. H. Sa-wtxb, Secy.

AMERICAN ELECTRICAL WORKS,
PKOVIDEXCE, B. I.

....

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Stoee, P. C. Ackermao, 10 Cortlaniit St.

Chicago stobe, F. E. Donotme, 241 Madii^oo St.

VnvrpFAT, BRANCH Engeoe E- PhilUps' Electrical Works.

THE

"CLARK" WIRE.
For Switchboard, Kallway zhA Motor nee, we mate all

sizes of StraDtiad and Flexible Wire and Cablea withCiark'a

loenlation.

The Clark Wire haa been before the pnbliG and in nee for

ihe paat ni^ie years, and has met with nnlvereal favor,

rhouaands of miles of thia wire have been sold, and

are in 066 througbont the United States and Foreign Conn-

iries, and the demand for it is constantly increaalng, because

it always gives perfect satiBfaction.

BBAXCH OFFICC:

1649, 1650, 1651 MONADNOGK BLOC,

MiDODBLE&ROOVE PONY INSULATOR.
Can be Used for Tran^poalng;.

The points or teats on the tower rim of the petticoat attracts the
water on the outer surface of the insolator into drops. The water
drops from these points on to the cross-arm, thereby preventing the
moisture from creeping up on the inner petticoat, and thence to the
pin. Owing to the great puccpss of our Patent Teat laeulator in Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice Ih'itof the ordinary Insulator, we have coDcladed to
iipply the device to all Insulators for Telegraph, Telephone and
Street Railway Work.

Standard Screw Gla^s Insulators,
Floor InsulatorH. Glass Break Knobs, Battery Jars, Arc

Lieht Globes forflU Systems.
Colored Glass Insulators to designate difl'ereut currents.
WORK ON SPECIAL DESIGNS A FEATURE;

Seud Model or Drawing and we will furnish estimates.

Hemincray Glass Co.,
Office. Covington. Ky.

-established 1848.-
Factories, Muncie. Ind.

In B Letter from the Inspector of the Boston Fire Under

writers' Union, he states: *' A Thoroughly Reli-

able and Desirable Wire in every respect.'^

The Rubber nsed in inenlating onr Wires and Cables is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weathe'-- and Is not affected by heat.

We guarantee our Insulation wherever used, Aerial. Under-

ground or Sobmarine, and our net prices are as low, if not
lower, than any other first-class Insulated Wire.

We shall be pleased to mail Catalogues with Terms and

Dieconnta for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St.. Boston, Mass.

HESKY A. CLARK,

Treas.aod Gen'l Mgr.

HERBERT H. EUSTIS,

Prest. and Electrician.

For the WESTERN ELECTRiCIAN,—sx.oo.

GRAPHITE SPECIAIiTIES
FOJK BIiKCTBICAXi VBBS:

^rmphltc Bods of Tarlons Iienerths, from 1-5 Ohm Co 10O ohma Bealatan^
to tho iDeh. Hraphite Boxes and Grnclblea, BesMtlDs JBaaM

of 4.000 Deerees. Inquiries Wladly Answered.

DIXON CRUCIBLE CO., Jersey City, N. J.

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneamatlc and Mechanical

ANNUNCIATORS AND BELLS.
Fnll I.lne Always In IStocb.

W. R. OSTRANDER & CO.,
a04 Folton St., New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N.T.
^^Send for New OAtalooue. Out August Ist.

CM Electric SpcialtiMfi. Co.,

28 S. Washington Ave.. Minneapolis, tVIinn..

MANUFACTURERS OF

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Correspondence solicited.

Storage Batteries
FOR ALL PURPOSES,

Bradbury-Stone Electric

Storage Co., ~

LOWELL, • MAU.

MAHTTFACTUBEKS OF

DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS.
''hese machines are constructed with external armatnres. They have proved remarkably efficient and economical. Used largely in American and European Lighting and Railway Plants. Slow speed

machiaes, made for direct-connection in sizes from 20 H. P- to 2C00 H. p.
Aflvantaj^es of* oar External Arntatare Type. Maximum peripheral speed of armature with slowest engine speed. Shortest possible winding on armature. Lowest internal resistance of

Armature. Only tbree to four volts difference of pTt-sotial betwsea commatator bars. Greitest weight of copper per ampere of current. Greatest radiatiog surface pissible. Maximum magnetic effect.
Armatures cannot burn out. Great cDmpactness. Correct mechaoical design. (The centrifugal force is counteracted effectively by the inward pull of the internal field magnets, ) Finest quality of iron, ex-
cellent fiaish, absence of bindiag wire, la 8 rear.>«' coatinaoas service not one armature ha<4 beea replaced. Ok- repaired

OVER 200,000 H. P. IN USE for Railw^ay, Liglitias and Jtlotor Service. World^s Fair Diploma and Medal for best direct-connected Generator.

MODERATE SPEED BIPOLAR GENERATORS AND MOTORS,
With Siemens Drum Armatures, which are copied extensive'y In this conotrv- We are building these machines in sizes from 1 H. P. to 150 H. P.

See onr new catnloeaes. Correspoadenoe solicited.

New York, 136 Liberty St.

Cmcinnati. Perin Bldg.
Minneapolis, 24y Second Avenue S.

GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO.
Sales Offices:

Troy, N. Y., 43 Fourth St. San Francisco, 508 California St. Boston, 31 Milk St.

Philadelphia, 531 Chestnut St. Toledo, Ohio, 618 Summitt St. Denver. 608 Boston Block.
St, Louis, Bank of Commerce Bldg. Detroit, 47 State St.

Buffalo, N. Y., Erie Co. Bank Bldg.
Salt Lake City, Knutsford Hotel Bldg

a
IDEAL" INSULATED COPPER WIRE.

<«^^^2^_ Approved by the New York Board of Fire Underwriters.

The Only Anthorized FIBRE COVERED WIRE for INSIDE, TDBE and CONCEALED WORK GENERALLY.

It will not Deteriorate by long nse, nor Oxidize the Copper. Finished in the following Styles:

Black Polished, White and Black Glazed Braid and White Fireproof.

V/e can freely recommend this Wire for all inside wiring, from the fact that recent insulat'on tests made by reliable

authorities show that it stands very high,

PHILLIPS INSULATED WIRE COMPANY,
Chicago Agents, ELECTRIC APPLIANCE CO. iZZVX^^^^^ltX^^

""'*"'"'" *
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The S. K. C. Spark Arrester,

STORM AND BUG

PROTECTOR.

Cheap, Durable', Effective,

Ornamental,
Readily Applied,

Operates Perfectly

.

Manufactured by the

S. K. C. SPECIALTY COMPANY,
Western Aijenta: Wallace Electric Co., 305 Dearborn St., Chicago PTTT^PTPI 11 Ml?'!
NewEnelandigenl: Fred, P. Barnes, Equitable Eldg., Boston, Mass. 1 1 1 1 1)1 IDllil, illQIJU,

Stilwell's Patent Live Steam-Feed Water Pnrlfler.

Removes all lmpurities>

Entirely prevents scale in Steam
Boilers. Catalogue on application.

neStilfell-Biera&SmiMaileCo.,
DAITOM, OHIO.

Risdon'Iron & Loc'tive Wks, San Franciaco, Oal,, Pacific Coast Agt.

Wisconsin Resorts.
E.xcursion tickets are now on sale by

the Chicago, Milwaukee & St. Paul Rail-
way to Burlington, Elkborn. Delavan,
Milwaukee. Waukesha, Palmyra, Hart-
land, Nashotah, Oconomowoc, Kilbourn,
Sparta, St. Paul, Minneapolis, Lake
Minnetonka. Tomahawk, Minocqua, Elk-
hart Lake, Ontonagon, and all resorts of
Wisconsin, Minnesota, the Michigan
Peninsula and the Northwest. Special
low rates made on Friday, Saturday and
Sunday of each week to Wisconsin Re-
sorts. For rates, time tables and further
information apply at Ticket Office, 95
.4dams St., or Union Passenger Station,
Canal, Adams and Madison Sts.

WOVEN WIRE BRUSHES.
The best Woven Wire Commutator Brush
io the market is pat'd and manufacrared by

The Belknap Motor Co.. Portland. Me.

ELECTRIC PLANT FOR SALE.

The undersigned as receiver of the Conneaat
Electric Lighting Company, of Conneaut, Ohio, will

offer for Bale the leal and personal property of

the above plant as a whole. Parties desiring to

parchase will communicate with

JACKSON SIMONS, Receiver,

June 13tb, 1896. Oonneaut, Ohio.

FOR SALE.
1,500 H. P. Second Hand

Babcock & Wilcox
Boilers.

Address THE STIRIilNS COMPANY,
Pullman Wdg., CHICAQO, ILL.

WANTED.
Situation as Superintendent, Electrician or

Stftam Eneineer of an electric light or ttreet

railway. Seven years practical experience opera-

Hug and constructing lleht and power systems.

One year as superintendent of a large light and
power plant. Fifteen years constructing and
operating steam apparatus. Machinist by trade;

experience with water power,
*'C. H.^" csre Western Electrioian.

PROPOSALS.
Department of the Intprior. Washington, D, 0.,

Jane 27. 1895. Sealed proposals, in duplicate, will

be received at the Department of the Interior un-
til 2 o'clock p. m. Monday. July 22, 1895. for the

farnishioff and installation of an Electric Light
Plant at the Government Hospital for the insane
near Waahineton, D. 0., in accordaocf* with spec-

ifications to be had on application tn the Depart-
ment. A cnrtifipd check for five per cent, of the

amount of the bid mast accompany each proposal

Bond with approved sureties for the faithful per-

formance of the contract wiU be required of lbs
Buccespful bidders. The right i" reserved to reject

any and all bids, to waive technical defects and to

accept anv part of any bid, or reject the other part

if the interests o£ the Government require it. Pro-
posals must be submitted in duplicate, addressed to

the Secretary of ihe Interior, Washington, D. C,
sealed and endorsed on the envelope; "Proposals
for Electric Light Plant for the Government Hos-
pital for the Insane-" The proposals received
will be opened at the time and place above stated

and bidders are invited to be present at such open-
ing. WM. H. SIMS, Acting Secretary.

Table Push.

Ul

SEND FOR NEW CATALOGUE.

BELLS, PUSH BUTTONS, ETC.

HUEBEL& MANGER,
aiANTJFACTUEERS

Electrical and Brass Goods,
286-290 Graham St., Brooklyn, N. Y.

Dynamos
^ 25 to 800 Lights.

and MOTORS.
Vi, H, P. and upward.

The Elliott-Lincoln Electric Co,,

11^4 Payne ATenue,
CIiEVBIiAKO, OHIO.

PCEI-^IN)^

^ -. /4*-/56 (^R££N£ St
, Station G

HENNEY BUGGY CO.,

pa S

m
c

o

O ci

° s

Q
Z

377 and 379 Wabash Avenue, CHICAGO, ILL.

H>MISBl.rtJffi!

IMPERIAL DRY BATTERY.
The Imperial Dry Battery is Mr Wm. Burnley's latest

and improved Dry Battery, and superior in every respect to
his first, or the old ''Burnley Dry" Battery.

We are the only firm manufacturing his latest battery.
All batteries are made under Mr. Burnley's personal supervis-
ion. We are the pioneers in the making of successful dry
batteries and hive had more experience in this line than
any other concern in the country.

When you buy the Imperial you have the satisfaction of
knowing that they are made by the original dry battery man-
ufacturers and guaranteed to be the best on the market.

SEMD FOB REVISEU PKICE I/IST.

MIAUISBURG ELECTRIC CO, Miamisburg, 0.

The Electric Motor and its Applications.
By T. G. martin and JOSEPH WETZLER,

With an Appendix b^^ Dr. Louis Bell, bringing tlie book down to date.

Cloth, 315 Large Quarto JPages, 353 Illiistrations^ Price, $3,00»

The wealth of information contained in the three hundred and odd large double-column pa^es of
this Important work is equalled in few special technical treatises, even those of a professedly exhaustive
character. More than one hundred different motors are described and illustrated—many in great de-
tail-ami the different applications are similarly fully treated. Many of the illustrations are full page,
and the details of construction, particularly of armatures, are fully illustrated. The treatment is sim-
ple, clear, and concise, and little mathematics is imployed, the work being essentially of a practical and
largely of a descriptive character. The section on alternating motors resumes in a simple manner
without mathematical formulJi", the principles upon which they are based, and that on thermo-magoetic
motors treats this interesting class in greater detail than can be found in any other publication. An in-
teresting feature is the historical method of treatment, by means of which the different steps in the
advance of theories and design can be clearly traced, and the varying results of explorations in many
directions instructively followed,

CONTENTS.
Chapter I, Elementary Considerations —Chapter II. Early Motors and Experiments in Europe.—Chapter III. Early Motors and Experiments in America.—Chapter IV. The Electrical Transmission

of Power.—Chapter V. The Modern Electric Railway and Tramway in Europe.—Chapter VI. The
Modern Electric Railway and Street-car Line in America.—Chapter VII. The use of Storage Batteries
with Electric Motors for Street Rallways.—Chapter VIII. The Industrial Application of Electric Motors in
Europe.—Chapter IX. The Industrial Application of Electric Motors in America.—Chanter X Electric
Motors in Marine and Aerial Navigation.— Chapter XI. Telpherage.-Chapters XII, SIII. Eatest
American Motors and Motor Systems —Chapter XIV. Latest European Motors and motor Systems.

—

Chapter SV. Alternating Current Motors.—Chapter XVI. Thermo-magnetic Motors.—Appendix. The
development of the Electric Motors since 1888. Send promptly on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside Building, CHICAGO.

A
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NOM" C0RB08XVE,
CONVENIENT and EFFECTIVE.

Price, 25 Cents,
Agencies:

The E. S. Greeley & Co., N. Y. & Boston.

Vallee Bros., Philadelphia.

L. B. ALLEN ^^^^ Manufacturer,

43.45 S. Canal St., Chicago, III.

Wm. J. Alexander, Pres, Telephone, Main
Geo. T. ^^chuster, Vice-Pres. 1096.

F. J. Welch, Secretary.

Photo and Wood Engrraving,

CHICflQO ELECTROTYPE
fir STEREOTYPE C2.

196 and 198 Clark Street, Chicago.

Fine Book and Catalogue Work a Specialty.

rSE THE BEST !

Eureka CDmmutator Compound.
A perfect Comp'»nnd for Dynamos and Motors.
Works on any Commutator with Copper or Car-

bon Brushes. Send for sample; price 50o per stick.

Edw. R. Tornberg,
SlOrX FAl-IiB, S.IK

COMMUTATORS
REFILLED.

JSionx. City Brass Works,
isiorx cixr, iowa.

GOOD PATENTS
^Jl Procured. 30 Years' Practice.

ORANT INSURi:i>. Pamphlet, re-

ferences and advice free.

CHAS. J. GOOCH, W^sHlDgtOD. D. C.

THIS TELEPHONE

IS CALLED THE

IWL Dlstaace.

No. f.

Will speak one thousand miles
on a properly constructed
line. You can hear a watch tick
one hundred miles. la that
patisfactoryT If eo, write to

W. A. CUSTAFSOM,
JOHET, IL.E..,

For prices and information.
Send business card, I sell to
the trade only.

NEW INSULATING JOINT.

Sectional View—Patented July 10, 1894—Full Size.

For InsulatlDg Fixtures.
This joint conforms to the requirements of Under-
writers' rnles. Write for prices and circulars.

Interstate Coiplete Electric Coastrnctlon Co.,

809 lo 817 So. 7th St.. ST.LOUIS, MO.
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attenHon of ELECTKIO COMPANIES ie called to this CELEBRATED "WATERM HEEl* aa particularly adapted to their use, on account of its remarkably steady mot ton.
high i^peed aiicl great eftieienoy and large eapacity for its diameter, being double
the power ot most wheels of the same diameter. It is need by a number of the leading electric com-
panies with ^eat satisfaction. In the economical use of water it is without an equal, producing the
highest per cent of naefal effect guaranteed*

SEXn FOR CATALOGUE ANB I'AKTICUIjAItS.

The accompanying engraving represents a single lO-inch Victor Turbine on horizontal shaft to
develop Sti H. P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the sitnacion admits of their nse we recommend them.

The Stilwell-Bierce & Smitb-Vaile Co., Dayton, Ohio.
Risdon Iron & Locomotive Works, San Francisco, Oal., Paclflo Coast Agents.

The Standard Open Circuit Bat'
teriesofthe World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St., K. Y.

The Telephone Hand-Book.

HEEBEBT LAWS WEBB.

Price $1.00.

The only complete and practical work of

its kind on the market.

PTIBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,

6 Lakeside BoildlDg, Chicago.

Subscribe for the Western Electrician.

ELECTRICAL

SUPPLIES.

WESTERN ELECiniC COMPANV,
CHICAGO. NEW YORK.

PRIMARY

BATTERIES.
DVER 5 VDLTS-5AMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO., ^%il,rX tt..t. BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 In,

Price. $6.50.
Send for Sample

^^^^^^M
%x\ms\^.

wm^IRi^HtotiMiia

IP^S
liiiinBi 1^^^^^

5U0ANE.

624 pages, $3.00. 150 pages, $1.00 158 pages, $1.00.

Mmm^

135 pages, $1.00. 140 pages, $1 00.

An Excellent Series of Electrical Books.
BY T. O'COHKOR. SLOAHK.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside BIdg., Chicago.

I
s
co

T
T
O

WE MAKE Storage Batteries,

Power 85FAN Motors ^*to 20 k P.

Dynamos, 5 tosooLlght.

We repair the bad
work of others. &
do it good.

Ghostly Union Tele&raph Co.

D ISPATCH FROM HaDES .

€0.0.(1^^/^5^ TZZ^ cooc,

cmddont -vuy^//f ^vu/l

Three S^peed, S17.50. K^rfffCf/fJ l^&i.

THEJ DIETERICHS-WARWICK^ ELECTRIC COMPANY, CLEVELAND, OHIO.

IS

3D

O
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EDISON FAN MOTORS.
LUNDELL FAN MOTORS.
NATIONAL CARBONS
AND CARBON BRUSHES.

EDISON-LA LANDE BATTERIES
AND FAN OUTFITS.

HARDTHMUTH CORED AND SOLID
CARBONS IN ALL SIZES.

CHICAGO EDISON CO.
DEALERS IN

ElLEiaa^RIQ LIQHTINQ SUF>F»LIE1S,

All Kinds of
RUBBER WIRES,

CORDS
AND
CABLES.

EDISON BUILDING,

139 ADAMS STREET, CHICAGO.

KNIFE SWITCHES
IN STOCK,

FROM 10 TO 1,000
AMPERES.

CUT-OUTS,
SOCKETS,
ARC LAMPS,

INCANDESCENT LAMPS,
Etc., Etc., Etc.

The Electric Railway of To-Day.
By H. B. PRINDLE.

60 PAGES, PROFUSELY ILLUSTRATED.

PRICE 50 CENTS.

The author describes the ELECTRIC RAILWAY

SYSTEM in a popular manner, using such language

that the reader who is unfamiliar with technical terms

can readily understand the construction of the appa-

ratus and the functions of various appliances used in

the electrical propulsion of street cars.

It contains a vast amount of useful and valuable

information for every motorman and those interested

generally in Electric Railway work and improvement.

PRICE 50 CENTS.
POSTAGE FHEE.

Electrician Publishing: Co.,

6 Lakeside Building, Chicago.

HART SNAP SWITCHES

!

STANDARD SWITCHES, S and 10 ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches upon one plate.

Cut illustrates i-way or commutation
sivitch, controls a light or group of lights

from any desired number of points.

SEITD FOB CATALiOGVi:.

THE HART & HEGEMAN MFG. COMPANY,

CHICAGO SHORTHAND INSTITUTE, 35th St. and Wabash Ave.
A Central School of Shorthand and Typewriting of the

most JHodern and Complete Type.
A COUPtiETR rorRSG OF SHORTHAAIO. W« ofEer yon ahorthand instructlona

In abnndance, and most excellent In qaality Oar course Is graded and arranged Ic logical order. We
claim not a new system, bat a new method of imparting th-i art of 'horitiand by which we can enuip
any ordinary Intelligent person for the execution of any Btenographic work devolvlne npon the ei:)ert
Btenographer or court reporter.

The method of instruction employed is practical and progressive. The principles are taken up and
explained In an orderly manner, andthe stadent directed how to apply them correctly in the work o£
forming the characters rapidly and artistically. Yoa may have access to the quintessence of the
standard systems—Pitman, STanson, Graham. We guarantee to tarn you out a full-fledged stenog-
rapher capable of any kind of stenographic work. The art is made a specialty.

Tuition, $10,00 per month . Secure class seats immediately.
Evening classes, $6.00 per month. 98 per cent, of onr atudents hold positionB.

y,,^-,^ //f-A

\f^U^-<^^ X^
"^^^y-

't,.

50,000 COPIES OF OUR HAND-BOOKS HAVE BEEN SOLD. THIS SHOULD BE SUFFICIENT GUARAN-
TEE THAT THEY ARE WORTH HAVING IN YOUR LIBRARY. PRICE, $i.oo EACH. SEND FOR COPY.

ELECTRICIAN PUBLISHING CO., 6 Lakeside BIdg., Chicago.

™ ELECTRIC PROTECTION CO.,
1028 FILBERT STREET, PHILADELPHIA, PA.

Owners and Mannfacturers of

OPEN.
Beeriilar Size, 6 inches long. 2^ indies liigli, 1 to

lit inches wide.
In a suit brought against F. Stevens by the Cutter Com-

pany, claiming an infringement on an Electric Flush
Switch, it was decided in his favor by the United States
Court in December last, the Court dlsmissiug the case
with costs.

THE PLUSH PROTECTORS,
THE STEVENS FLUSH SWITCHES,

And General Electrical Workc

Special attention given to the construction of models and Inventors' experimental work.

For the Plush Protectors, simplicity, sure action, ready adjustment, and interchange of parts.

For the Stevens Flush S^witch, fire and damp proof, aiechanism is simplicity itself. Noth-

ing to get out of order. Make and break so wide that no arc can form. Wired without removiDg cas-

ing. ButtooB made of mother of pearl. Page made of vqlcabeston wjth porcelain cases.
Impossible for them to

set out of order.



July 6, 189s WESTERN ELECTRICIAN.

CHEAP, BUT GOOD

SWITCHBOARD INSTRUMENTS.

-om-The Weston Electrical Instrument Company desires to particularly call the attention of Electric Railway Com-
panies, Electrical Engineers, Contractors and other users of electrical apparatus, to a new line of very cheap but excellent

Ammeters, designed expressly for Railway Feeder and other power circuits, and designated as the

WESTON ROUND PATTERN

RAILWAY FEEDER AMMETERS.
These instruments have proportional scales, and are sufficiently

sensitive to respond to and indicate in any part of the scale a change

of one-tenth of one per cent, of the full load.

They are perfectly dead-beat, and will correctly indicate the

strength of the current on circuits in which the most violent fluctua-

tions in load occur.

They are very economical of power, in fact, so much so that

you cannot afford to use any other type of instrument, even if they

are presented to you.

Notwithstanding the very low cost of these instruments they

are most carefully designed, and every detail has been most carefully

studied, and each working part so proportioned and constructed as to give perfect service under the most trying conditions

of practical use. Each part is made to gauge by special tools, all parts are absolutely interchangeable, thus making the

cost for repairs, in case of accidental injury, very low.

The bearings are highly polished sapphire jewels, and the pivots are hardened steel, accurately ground and pol-

ished, thus insuring a minimum of friction and maximum durability.

The working parts are enclosed in neatly designed and nicely finished dust-proof iron cases, which very effectually

shield the instruments from disturbances by external fields. .

The instruments are carefully standardized and guaranteed.

We make a corresponding line of Voltmeters, equally good and very low in price, and specially adapted for small

plants.

Beware of specifications which are so drawn as to compel the use of the many wretched soft iron gravity instruments on the market, and

which are invariably drawn by the makers of such instruments, or by persons under their influence, so as to preclude your securing the best appa-

ratus. Whenever you find specifications so drawn you may rest assured that some one is more interested in forcing upon you inferior apparatus, than

in protecting you from continuous heavy loss resulting from the great waste of power in such instruments, and continuous annoyance arising from

the impossibility of forming a correct idea of the actual load upon your plants, owing to the excessive oscillation of the moving parts of such instru-

ments, under rapidly varying loads.

Bear in mind that we make a specialty of manufacturing electrical instruments, and that our apparatus is designed with greater care and

made by methods wholly different from and infinitely better than those employed by any other firm in the world.

As a consequence of these facts, our instruments are used in, and shipped to, all parts of the civilized world.

We have conscientiously labored to serve station managers by placing at their disposal instruments and appliances better adapted than any

previously known to secure economical and good service. We solicit your support, and we hold ourselves in readiness to at all times serve you to

the best of our ability in securing economy and satisfactory service from central stations of all kinds.

We make a larger variety of station and portable instruments than any other concern in the world, and we are prepared to make Ammeters

of any capacity up to 100,000 amperes.

Remember that poor instruments, even if furnished to you free of cost, cause you loss and frequently great annoyance.

We solicit your trade.

WESTON ELECTRICAL INSTRUMENT CO.,
1 14-120 William St., NEWARK, N. J., U. S. A.
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FRASER & CHALMERS, Chicago, III.
OFFICE* AT

2 Wall St., New York.
Helena, Salt Lake City,

Denver, U. S. A.

City of Mexico, Mex

ELECTRIC RAILROAD AND
OTHER HEAVY MACHINERY.

STEAM ENGINES of any size, SIMPLE, CROSS COMPOUND, COMPOUND,
CONDENSINC and NON-CONDENSINC, TRIPLE EXPANSION, Etc.

Write for Catalogues and Estimates on Engines, Boilers and Steam Plants.

PLANTS FOR WE «IVE

r

MUST HAVE

THE BEST. ZELL
Economy, Durability,

Perfectly Dry Steam,
Absolute Safety.

Read this list of a few selected

from our numerous purchasers:

Garden City Constrnction Co.,

Chicago, 3 000 H. P.

Cicero and Proviso Street Railway Co.,

Chicago, 2,400 H. P.

MetropoMtan Railroad Co.,

Washington, D. C, 1,350 H. P.

Hampton & Old Point Railway Co.,

Hampton, Va., 500 H. P.

Baltimore City Passenger Railway Co.,

Baltimore, 3.790 H. P.

Maryland Electric Co.,

Baltimore, 4,990 H. P.

City and Suburban Railway Co.,

Baltimore, 2,675 H. P.

Central Railway Co.

,

Baltimore, 1,000 H. P.

Citizens' Street Railway Co.,

Indianapolis, 1,500 H. P.

Columbia Railway Co.,

Washington, D. C, 450 H. P.

Auditorium Hotel,

Chicago, 1,701 H. P.

Our catalogue

—

''How to Generate

Stea?n Economically"

Sent free.

Write for it tO-day, to

THEZELLIMPROVEDWATER-TUBESAFETY BOILER.

Write to any or all of these for

their experience. Our catalogue

gives many more.

THE ONLY BOILER
That has never caused loss of life,

personal injury, or destruc-
tion of property.

BALTIMORE, MD.,

Or our Aeents:

CHICAGO, ILL,,
W. A. ROSS, 438 The Rookery.

NEW OELEANS, LA.,
SOUTHERN ENGINEERING & SUPPLY CO.,

112 Magazine Street. irj ..

BOSTON, MASS.,
LOUIS ARNOLD, 3 Change Avenue.

NEW YOEK,
H. D. BAYNE & CO., 32 Nassau Street.
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The Stirling Water Tube Boiler

LEADS ALL COMPETITORS.

IT IS THE BEST, because

It Is Simple In ConsHion,

It Is Economical In Maintenance and Operation,

It Is Absolutely Safe at High Pressure.

No cast metal, no riveted joints exposed to the action of the

furnace gases, no multitudinous hand hole plates to remove at

every cleaning, and a corresponding number of gaskets to con-
stantly renew as in other types. Four manholes give access to

the interior of every portion of the boiler.

The Stirling Co.,
General Offices, Pullman Bids., CHICAGO, ILL.

Fred A. Scheffler, 136 Liberty St., New York City. Arbuckle, Eyan & Co., Toledo, O.

J. Bradford Sargent, 8 Oliver St., Boston, Mass. W. H. Wissing, Chicago.

James Meily, Betz Building, Philadelphia, Fa. A. L. Crocker, Lumber Ex. Bldg., Minneapolis, Minn.

W. M. Faber, Conestoga Building, Pittsburg, Pa. 0. S. Burt Co., New Orleans, La.

C. C. Coyle, Chicago. F. D. Wallaker, Denver. Colo.

C. H. Morgan, Cuyahoga Building, Cleveland, O. J- T. McOrosson, San Francisco, Cal.

H. P. Gregory & Co., Portland, Ore.
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FOR SALE,
CHElAP

!

NEW 50 LIGHT

ARC DYNAMO

This machine has never

been used. In fact, has not yet

been taken out of shop. Is of

leading manufacture and will

be guaranteed direct to pur-

chaser by makers. Will be sold

for one hundred dollars under

market for cash.

Address, DYNAMO,
Western Electrician Office.



July 6, 1895 WESTERN ELECTRICIAN.

DAYTON ELECTRIC

CEILING FANS
Porll0,220,250, BOOYoltsD.C.

and fire Circuits.

Give absolute satisfaction.

They are a pronounced suc-

cess in every detail.

If you want tlie best, send us

your orders for

OUR

FAN MOTORS
For BOO Yolt and

Arc Circaits aie Perfect.

We have a large

stock on hand and can

fill your orders without

delay.

THE

DAYTON.

ALTERNATING

FAN MOTORS.
We have a limited stock

of the Ries and Scott Fan

Motors on hand. As we are

making an exceptionally

low price on them, they are

going fast. If you are look-

ing for a bargain in this

line, we can accommodate

you. Send us your orders

at once if you wish to take

advantage of low price.

METROPOLITAN ELECTRIC COMPANY,
186-188 Fifth Avenue; Chicago, Hi.

COMTKACTOB8 FOR COMPLETE ISUB^VAY
STSTE3IS FOR EIjRCTKIC KAILWAYS AND ElrECTBIC

lilGHT, TELEPHONE AN1> TEJLEdiBAPB COMPANIES.
EDWABU S. PEROT, President.

C. 6AI<I/AeHEB, Tlce-Pi«s. & Oen. Msv.
JAS. P. JUcQUAlUE, Sec. & Treas.

THE NATIONAL CONDUIT MANUFACTURING CO.,

UANUFACIURERS OP WROUSHT-IROH CEMENTJ.IIIEII TUBES FOR ELECTRIC SUBWAYS.
Works, HA8TIIVG»-ON-H1JI>SO»r. New York Office, TIMES BUIIiBlNC^.

We own Patent No. 395,584, covering Wrought-Iron Cement-Lined Pipe for Subways and the method of Laying. Also. Patents Nos. 415,284 and 416,235 for DiBtributlnfir Boxes. Over 9.000,000 feet of this
Bnbway Constrncted by as note in tiae in the l/nited States and- Vatvad

If "S'OTX 'ST^CL-xn.t

"A GOOD THING"
Xxi tile ^Sools. Xilne.

OKDEK k. COPY OF

WEBB'S TELEPHONE HAND-BOOK.
Price $1.00, Postase Prepaid.

Published and for sale by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

GRIMSHAW
TAPES AND SPLICING

COMPOUND.

COMPETITION
TAPES AND SPLICING

COMPOUND.

COMPETITION LINE WIRE.

Za'e'^7 '7ons. Zxa.STxln.tecS. \A/lro Ooxia.isa.zi.T',
M4IN OFFIOE : „„ . „„ 1,0 } CHIOAOO

:

BOSTON

;

SAN FBANCISCO

:

13-17 Oortlandt Street, New York. '^''^''""'^S =
J 320 Dearborn Street. 13i OoDgreBS Street. 102 Sacramento Street,

STANDARD PLANTE STORAGE RATTERIES
Of true PLANTE Type and CRYSTALLINE FORMATION.

Will give or receive without injury, currents that would destroy other batteries.

WILL NOT SULPHATE, DISINTEGRATE OR BUCKLE,
Contain no asbestos or other separating material to increase their internal resistance.

ESPECIALLY ADAPTED TO CENTRAL STATION AND POWER-HOUSE SERVICE.

Absolutely free circulation of electrolyte preventing discharge of one plate into another.

Highest efficiency, largest delivery, lowest internal resistance.

For efficiency, reliability, durability, and capacity to receive and yield excessive currents, they are une-
qualed by any other battery on the market in this country.

Cannot be damaged by excessive charge or discharge currents.

A 400 ampere current has been taken from a 120 ampere hour cell.

t^ CHALLENGE:

We will place an equal onmber of these cells In serles-clrctilt with any other cells of like
capacity, and submit them to charge and discharge cnrrenta as high as the circuit can give and
receive; and we guarantee no dlstortlou or deterioration of plate in our cells under currents that
no other cell will withstand.

ELECTEIC FOWEH STORAaE COMFAUY,
William Hood, TTestern Selline Asent,

•il Uonadiiocli BiiUdliie, Chlcaso,
Boom 1^10 Havemeyer Bnilding,

86 Cortlandt t^treet, Ken I'ork.
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NBW
DYNAMO TENDERS'

MRND-BOOK.
By Liept. F. B. Badt.

BBADY FOB DEUVBBY.
AN ENTIBEDY NEW WOBK.

The Iflteat addition to our famoua "Hand-Book"
Seclea Every practical dyoamo man should have a
copy.

a96 Bages. 13S Engravlngg.

PRICE, $1.00.

NGANDESCENT W RING
ka-istid-book:.

By Liedt. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables give, without loss of time, "exact size

of wire to be used. This is one of our famous "Hand-
Book" series, and is the standard authority on this
subject in the English language.

73 Pages. 4S Illnstrattons.

PRICE, $1.00.

BELL HANGERS'
•Hf\ND-BOOK.

Bt LiBUT. P. B. Badt.

Designed for practical men engaged in any claai
of bell or annunciator work. The only book of the
kind published.

io6 Pages. - - 97 Illustrations.

PRICE, SI.OO.

ELECTRIC -^TRANSMSSION

hand-book:.
By Lieut. F. B. Badt.

A new work containing tables and information on
the electric traQsmission of power brought down to
date. One of the most popular of onr famous "Hand-

1
Book" Seriea.

97 Pages. 22 Illustrations.

PRICE, $1.00.

STRSST RAILWAYS.

Thefr Comtructlon, Operation and Maintenance.

Br C. B. Faihchild.

This work Is written by a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

600 Pages, Profusely lllueirated.

PRICE, $4.00.

ELECTRIC MACHINERY.
By S. p. Thompson.

Fourth edition, revised and re-written. The moat
complete work on the dynamo published,

900 Pages. Fully Illustrated.

PRICE, S9.00.

DICTIONARY
... OF ...

Electrical words,
TERMS AND PHRASES.

Bv Edwin J. Houston, A. M.

The latest edition of this celebrated work contains
over 6,000 distinct definitions. As important as
Webster.

700 Paces. 750 Illastrations.

PRICE, S5.00.

ELECTRIC MOTOR
AND ITS APPLICATIONS.

By Martin and Wetzlhr.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL MANAGEMENT

OP

DYNAMOS AND MOTORS.
By Crockeu and Wheeler.

The object of this work Is to give aimple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

By E. a. Merrill.

This work gives the latest rules of The National
Electric Light Association, of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

17e rages,

PRICE, $1.60.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRAGTlGE.
By Crosby and Bell.

This 1b a complete treatise on the construction and
operation of electric railways, and will commend It-

self to the electrical engineer, and to the practical
map.ager.

400 Pages. Profusely IlluaUated,

PRICE, $2.50.

HIGH POTENTIAL
AND

HIGH FREQUENCY.
Experiments with Alternate Currents.

Br Nikola Tesla.

A lecture delivered before the Institution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, $1.00.

THE ELECTRIC TELEGRAPH.
BtF. L. Pope.

The fourteenth edition oC this celebrated work is

rewritten and brought down to date. A technical
hand-book for electricians, managers and operators.

234 Pages. Illustrated.

PRICE, $1.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embraces
works on every subject.

IG mo. Boards.

PKOFUSELY ILLUSTRATED.

Price, 50c. Each.

STflNDRRD

ELEGTRGAL DCTONflRY.
By T. O'Connor Sloane.

This new work should be in the hands of all who
desire to keep aoreast with the progress of the greatest
science of the times.

600 Pages. 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bids., Ghicase. Ill
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

specialtt:
Electric Railways and Power Statione-

1541 llarquetfe BUI:;.. <'hicaso.

C. E. Woods & Co., C:l:?°^|an

Special Electrical Engineers.

Designers Dynamo Electric Machinery sod
Special Electrical Apparatus. General Elec-

trical Eoglneerlng. Arrangements made for

Permanent consnltation to Railroads, Power
and Light Plaots. O flloes :

Suite Kite Monadnock Bldfr., Chicapro

William H. Bryan, m. Am. soc.m.e.

Mechaoical and Electrical Engineer.

Consultations, Keports, Estimates, Plane, Speci-

BcatiODS, Superintendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Turner Bailding^, St. TjOuIi^.

Foree Bain,

Consulting,
Deaigning,
Supervising,
ConBtructlrg,
Testing.

Electrical ard
Mechanical Engineer.

Plans, SpeclflcationB and
General Engineering.

Expert in Patent Causes.

Suite 16r.7. 165S and 16.->!»

IVlonadnock Euildins:, CHICAtiO.

LOUIS E. WALKINS,
Consulting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical Systems of Permanent Overhea-l Rapid Transit Trolley, Electrical Canal
Boat Propulsion, Dndergrf-untl l^noduits, Eloi trie Governor and Meters

Electric railways examined, uud reports made for capital.

Correspondence solicited. OlTice and address, 30 Conrt St., Boston.

Owen Ford,
yio Security Bldg., St. Xonis, Mo„

Engineer and Contractor,

Electric Railways, Lighting, Power and Min-
ing. Water Works Systems. Power Plants

Developed for Electrical Trnu.trnipslon.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Matufacturers' Agen s,

Tel. 912. Agen's for Ideal Engines,

riiiversity Bldff.. llilwaiikiM'. Wis.

j,0 E: MAt Chicago Insulated Wire Co.,
153 i:,A.K;ii: sx., Chicago.

FULL STOCK ALWAYS ON HAND.
Weatherproof Copper Wire and Cables. Weatherproof Galvanized Iron Wire, double braided.

Hard-drawn Copper Wire, triple braided. Magnet Wire—stocfc in Chicago iilways.
Magnet Wire, silk covered. Cabled Magnet Wire. Annunciator Wire. Annunciator Cables.

Office Fixture and Tie Wire.
Wire Clothes Lines, Bare Copper Wire, Stranded Copper Wire, Cables and Telephone Cords.

^o E »»fl

c£:i

TRANSFORMERS.
A New Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling off of walls.

With our wall or cross-arm hooks, transformer may be Bung and

Connected in Five minutes.
Our new fuse plugs 'will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Highest

in Efficiency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type *'D" Transformer n^ith Fuse Ping Bemoved.

WAGNER ELECTRIC MFC. CO., ST. LOUIS, MO.
..0-X;ia'CX£3S

:

(BOSTON, 620 Atlantic Avenue

.

\ PHILADELPHIA, 1000 Eetz Bnllding.
( CINCINNATI, 161 West Pearl Street.

MINNEAPOLIS, 249 Second Avenue South

.

CHICAGO, 1236 Monadnock Block.
SAN FRANCISCO, 54 Second Street.

DALLAS, 416 Trust BulldlnR.
BUFFALO, 126 Erie Co. Bank Building.
TOBONTO, Canada, W. A. Johnson Electric Co.

riectric Railway Supplies
^^^ r^eT^liL^y *iiTilB[[J[^ The largest and most progperoas stree
^^B r!3^.i^^^K^^^^^^I^^W^=. to all others on account of greater strenirtl

GEARS. PINIONS. BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies in the country are nsin^ our supplies, and they prefer their
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treasurer.

J. R. McGINLEY, Vlce-Preeldent. F S. MARTIN, Superintendent of Worbe.

ALLEGHENY, PA.
OHAS. J. MAYER, 1211 Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 181) Summer St., Buston, MaB&., New England States Sales Department.
STANDARD R'Y SUPPLY CO., Monadnock Block, Chicago, III., N. W. States Sales Department.
A. S. PARTRIDGE, Bank of Commerce Building, St. Loui<'^ Mo., S W. States Sales Department.
CHAS. A. OAVAGNA, Neave Building. Cincinnati Ohio, Ceniral States Sales Department.
EDWARD P. SHARP, 44 Niagara St.. Buffalo, N, Y-, Northern States Sales Department.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent Improvements made in the New American Turbine liave increased the power as per their dlam*
eter, and produced greater efficiency from whole to half water than any other turbine, as evidenced by the
following, copied from certified tests made at Holyoke. Mass., on the dates named, and signed by A. F. Siok,
man, engineer In charge of experiments, and E. S. Waters, hydraulic engineer.

The originals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 45 -inch Wheel-July 9, 1894.

Heaii Kev.per Cu. Ft. Horse pijOent^'""'- Min. per Sec. Power. '^ '^""^

16.06
16.42

16.78

17.03

16.8a

119.17
122.00
117.33
111.83
iis.er

141.58
127.18
112.60

98.12
82.07

205.27
195.19
176.74
149.99
118.40

79 76
82.68

82.18
79.31

76.62

Test of a 43-inch Wheel -July 14, 1894,

: Cu. Ft.
I

Horse
per Sec. Power,

Read Bev.per Cu. Ft. 1 Horse „,,„. »""'"'• Min. nnr Sen ' P„™, P'rCeut

Whole Gatel 16.33

16.66

K "
I
16.59

17.13

W "
1 17.48

128.00
134.80
129.33

125.26
121.00

134.18
120.85

104.85

92 76
70.80

199.66
188.14
162.89
142.40
98.86

80.60
83.09
82.77
70 21
70.60

For information and oatalogue write

THE DAYTON GLOBE IRONWORKS CO..Dayton,OJ.S.A.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LICHTING PLANTS.
Securing a hlg^h simranteed perconlnse and ^reat Nteadiness of

motion, under \ ariahle loads. An uiioqii:tled eoiiconlration of power,
and an unprecedented liisrii volo(*it,r. Its qnichly operatini; bal-
aneed gates, affords prompt aiifi fine esriilation by governor. Satis-
faction isrnarantced where others Tail. Write for Catalogue, and
state your wants

JAMES LEFFEL & CO., Springfieid, Ohio, U. S. A.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

6 lyafcesideBIdg., - Chicago. $1.00

PLATINUM
For all Purposes.

Scrap and Native Platinum Parcha8ed.
EaKEK & CO., 408-4 14 New .Jersey

Railroad Ave-, Newark, N. J.

PORTER & BUERDORF.
BALES AGENTS FOB

DETROIT SYSTEM STREET R'Y MOTORS,
Generators and Eloctrical Supplies.

storage batteries for traction wort eold with
guarantee of 20,000 miles without repairs. Instal-

lation of storage battery lighting plants a specialty

Room 808, No. ItV itnincy St., Cliicaeo.

FUSE WIRE) «»--;^.„^

AND LINKS y capacity.

FOR ALL SYSTEMS. ) ""^^nr™.

The Independent Electric Co.

39th St and Stewart Ave., Chicago.

SHORT JOURNEYS
ON A LONG ROAD

Is the characteristic title of a profusely
illustrated book containing over one hun-
di-ed pages of charmingly, written de-

scriptions of summer resorts in the
countrj'^ north and west of Chicago. The
reading matter is new, the illustrations

are new, and the information therein

will be new to almost everyone.

A copy of "Short Journeys on a Long
Road" will be sent free to anyone who
will enclose ten cents (to pay postage) to

Geo. H. Heafford, General Passenger
Agent Chicago, Milwaukee & St. Paul
Railway, Chicago. 111.

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

Electricians—Are You Progressive?

C. K, MAC FADDEN

WM. D. RAY.

II

—>v
"^^

If so, you will be interested In any book
that will give you the latest information
on that subject ....

OUR NEW BOOK,
The Practical Application of Dynamo Electric MacMnery"

«..IS A STRICTLY 1894 BOOK...
aud gives many new points for Dynamo Tenders, Motor Men. Linemen, and all other
branches. Each subject is thoroughly treated, aud in such a manner, that it can
be readily understood. The Book, is profusely illustrated with Original Cuts, show-
ing latest improvements, etc. 168 Pages, good paper, flexible binding, size suit-
able for pocket.

PRICE $1.00. SEND FOR ONE.
ELECTRICIAN PUBLISHING CO., No. 6 Lakeside Building, CHICAGO, ILL.

^stratton separatoJ^
^_ DELIVERS _ m

DrysteaM
TOYOURENOINE

^HE OOUBERT.MANFC.CO.

Designed on Scientific and Mechanical Lines.

NO CAST IRON— NO STAYED SURFACES— NO DISTORTED TUBES
No large and dangerous diameters in drums.
Inner and outer surfaces of tubes easy of access for cleaning.

Working pressures up to 200 pounds per square inch.

Friction in circulation and flow of steam reduced to minimum.
Dry Steam Guaranteed.

ECONOMICAL IN FUEL— ECONOMICAL IN PRICE— ECONOMICAL IN SPACE
Built in units of 50 H. P. up to 600 H. P.— Standard Sizes in Stock.

ly. iVl. iVlUj.£/0, (Late Manager BabcockSWilcox Co.)

PATENTEE AND MANUFACTURER,
Nos. 411-413 Walnut Street, PHILADELPHIA, PA.

A TestiODial from i Laljoratory of Tlios. A. Elisoi,

Orange, N. J., February G, 1894.

CLONBROCK STEAM BOILER WORKS, Brooklyn, N. Y,
De.ak Sirs:—Your letter of the 30th ultimo is received. I have a Climax

boiler, and it is giving great satisfaction. Taking everything in consideration, it
is, in my opinion, practically and theoretically, the best boiler so far invented,

THOS. A. EDISON.
Every Light and Power reader of the Western Electrician would do well to

commit to memory the above testimonial.

*^ T^TT/^^^^^TTVT "
CLIMAX STEAM GENERATOR

Has been acknowledged by all practical minds the best boiler invented.

MANUFAOTUKED BY

The Clonbrock Steam Boiler Co.,
564, 566, 568 and 570 SMITH STREET,

SEND FOR NEW CATALOGUE. BROOKL,YI«^, N. Y.
QEO. P. FI.IM1V, Room 81 Eqnltalile Bldg., Boston, Mass., IVbav England Agt.

THE McCORMIGK
TURBINE,

On Vertical or Horizontal Shaft,
Especially Adapted for Electric Work,

OiTcs more poorer as to diameter irith a
higher pereentase ofusefU effect than any other
Tvater--wheel heretofore made. An Blzee, right aud left
hand, are built from patterns perfected under syatematlo tests In
the Holyoke Teetiog Flume.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it t«
their interest to Confer with me, as I am 'fvillms to guar*
antee results ^rhere others have failed, no matt
BeriFhatmake of turbine has been in use. STATERRaCIBfUESNTS AMD H£IUD FOK CATA-
1.0€rU£.

S. MORGAN SMITH. York, Pa.
Bstlinates famished for complete power plants acA

renilta (uarantaed.
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EDWIN HARRINGTON, SON & CO., Inc. EEIE GITY IHON WORKS
Designers anti Manufacturers,

1524 Penna. Ave.,

Philadelphia, Pa.

Send for Catalogue,

INCOKPOKATED.

ManafactnrersofHICrM andllEDIHai 8FEED

ANTI-FRICTION

BEARINGS.

Traveling Cranes,

Hoists, Machine Tools

Holds Load
at any Point.

fllentioa this Paper.

Books
On electrical subjects sent to any
address on receipt of price, postage

Electrician Publishing Co.,

6 Lakeside BIdg., - CHICAGO.
Free.

Automatic

and

RETURN TUBULAR, LOCOMOTIVE
AND VERTICAL

34 and 36 West M&nroe St., CHICAGO.

Economical Results in Cuba.

Havana, Cuba, May i8, 1895.

The Westinghouse Machine Company,
PITTSBURGH, PA., U.S.A.

Gentlemen:—We began running the large (23-inch and 40-inch by
2oinch—600 horsepower)

WESTINGHOUSE COMPOUND ENGINE
and the 250 K. W. dynamo last Monday. Everything went off all right the

first time and has since been running perfectly, making a saving of over
4,000 p'tnnds of coal each nigh.f, over and above what we were
using with the engines. We have been able to shut down three

boilers, and do not have to force the remaining ones at all. The whole story

is told in one word: "Perfection." Yours truly,

SPANISH-AMERICAN LIGHT & POWER COMPANY,
(Signed) F. H. Thompson.

RELIABLE5ENGINE.
Automatic Cat-Off, J^elf-Oiling,

Perfect Regulation,
t^imple Construction.

Adapted for Electric Lit^ht or any Purpose requiring
Power aad H«ftvy, dintlnuoas Work.

Moderate Prices.

-j^ Write for Circulara and Prices to the Manafacturers,

J. F. CHUSE & CO., WIATTOON, ILL.

VEN PIANO &. ORGAN CO.* P.

Our 24-pa^e catalogue of Organs,
also our new and el«ga,nt catalogue
ot Pianos, containing 16 pp. We
have tiie largest manufactory in
ttieworld,rrom which we sell direct;
totbeconsumeratwholesaleprices,
thus -saving the protits of the dealer
and the commissions o£ the agents.
We furnish a hri.t<;las30rgan,war-
ranted 20 years, with 047 CA
stool and booii.foronly O^liwU
Kg money required until instru-

ment has been tborougbly tested
in yourown house. Sold on instal-
ments. Easy pajTuent.
We positively guarantee every

Organ and Piano 2!) years. Send for
catalogue at once ifyou wantto ob-
tain the greate.st bargai n on eartli.
Write name and address plainlv,
and we will send by mall same day
letter is received. As an advertise-
ment, we will sell the first Pianoof
our make in a© I TC Stool, booRi
place for onlvw I I wi and coveri
free. Regular pruo.Srt.'iO.

O. Box 1309 WASHINGTON

C. BRILL COMPANY, - - PHILADELPHIA,
BUILDEES OP EAILWAT AND TRAMWAY OAES OP ALL GLASSES.

Special attention given to the building of Electric Motor and Trail Care.

Iders of Brill No. 31 Truck with lolld forged frame, and *'EQreka'* Maximum Traction Pivotal Tmok.

ROOT IMPROVED WATER TUBE BOILER.
SELLING AGENTS:

8 Oliver St., Boston, Mass.

Monadnock Block, Chicago, III.

Perin Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENOROTH & ROOT
MFG-. CO.,

28 Cliff Street, NEW YORK.

Two Hours' Ride

To Milwaukee.

Via Chicago, Milwaukee & St. Paul R'y-

Leave Chicago 3 o'clock p. m.
Arrive Milwaukee 5 o'clock p. m.
Milwaukee is a summer resort.

It is cool and pleasant.

Its hotels are the best in the west.

Start Saturday afternoon.

Come back Monday morning.
Four dollars for a round trip ticket.

Parlor car seats reserved in advance.
Chicago Ticket office, 207 Clark Street.

AfORTK i^TAR POINTS
Is the title of a boofe of reference for all points be-
tween Chicago and Lake Superior on the line of
the Milwaukee & Northern R. R., and is a valuable
publication for business men and tourists who may
be interested In the development of the agricult
ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan,
This book, together with an illustrated pamphle
telling "TFftCT-e the Trout Hide '^ will be sent free
upon application to Geo. H. Heafford, General Pas-
sentrer Agent. "North Star Route," OhlcaRO, 111

Racine Automatic
HIGH SPEED

ENGINES,
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

An I all places where
h gb hpee 1 ii CO necliun
1th ecouumv b desired.

Over 2 500 muse.

r r a|i Dedud Tubular

BOILERS.
ry MARINE ENGINES

AND OUTFITS.
i for Catalogue
r b nfe, our new 1

H P \ulomatIc
e and Boiler

uiht

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Building,

Works. Racine. Wis. CHICAGO. ILL.. U. S. ft.

-^.^^ P H O S P H O R-B R O N Z E
: rec.VrademaRks. Ingots, Castings, Wire, Sheet &c.

TheRhosphqr Bronze SMEiTiNcCo.LiMiTED
2 200WASHfNGT0NAVE.,PHILADELPHlA.,PA.
ORIGINAL MANUFACTURERS OF PHOSPHOR-"

'^"^
., Bronze IN THE United States AND Sole

""""' JIlHiJUili
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530 Horse Power Polyphase Generators in powder house of the Westinehonse JEleetric
and MannfacturlDs Company, at East Pittsburg, Pa.

Woslinghouse

Electric

and

Manufacturing

Company^

Sole Owners of the

TESLA POLYPHASE SYSTEM.
The ideal system for the distribution of power and light in factories and mills.

Motors, 'Arc Lights and Incandescent Lights supplied from the same circuits.

The system adopted by the Cataract Construction Company for their great plant at Niagara.

Adapted for transmission of power over long distances, also for local distribution of power.

Brushes and moving contacts may be dispensed with, rendering the system peculiary useful in mining operations.

All machinery in our new works at East Pittsburg driven by Tesla Polyphase Motors, supplied from a Central

Power Plant.

RESULTS: High Efficiency, Convenience, Economy of Installation and Operation, and Flexibility.

Inspection invited.

Two suits are now pending against the Thomson-Houston Company

under the Tesla Patents. Upon motion of the Westinghouse Company in

the Circuit Court at New Haven recently, the Thomson-Houston Co. were

limited to October 7th to take their testimony in defense. The suits will

therefore be ready for argument in the near future.

The novelty of Mr. Tesla's invention was recognized by PROF,
ELIHU TJ30ilf<SO.y,who said in discussing the Tesla inventions be-

fore the American Institute of Electrical Engineers in 1888:

"I^^have certainly been very much interested in the description given by

Mr. Tesla of his neiv and admirable little motor. I have, as probably

you may be aware, worked in somewhat similar directions and towards the

attainment of similar ends. The trials which I have made have been by the

use of a single alternating current circuit, not a double alternating

circuit."

Westinghouse Electric &

Manufacturing Company,
PITTSBURG, PA.

Fortj- Horse PoTver Tesla Polyphast-
atinar niaehinery in shops at East

Motor oper-
riitsburg.

Branch offices in all t\. e leading cities.



July 6, 1895 WESTERN ELECTRICIAN.

A^
6^

N^^
Say

IT'S GREAT! 99

w
"WOOD"

APPARATUS

Experts and operators of "Wood" Ele^ctric lighting and Power

Apparatus write in the opinion that it is unequdled in design and

construction by any other Lighting Apparatus offered for sale. The

large number of plants operating "Wood" Apparatus exclusively

attest its popularity.

FORT WAYNE ELECTRIC CORPORATION,
F^OF^-r vv^./w]sie:, i^irDij^Kij^.

SfBW TOEK CITY: 116 Broadway,
OttlOAGO: 185 Dearborn Bt.

PBILADELPHIA: 907 Filbert St.

BOSTON, MASS.: H Federal St.

KOOHESTEK, N. T.: Powers Bldg.
OOLUMBOS, OHIO: 67 East State St.
SAN FEANCI8C0: Electric Imp. Co.,

S6 New Montgomer; St.

BBAKCH OFFICES:

PITTSBUBG, PA.: 405 Times Bide,
NEW ORLEANS, LA.: Southern Electric Mfg. & Snpply Co.
OMAHA, NEB.: 104 Bee Bldg.
MINNEAPOLIS, MINN., New Yort Life Bldg.

CINCINNATI, OHIl: 4<I2 Neave Bldg.
SAN ANTONIO, TEX : 207 Lajoya St
KICHMOND. VA : Chamber of Commerce.
ST. LOUIS, MO.: 60 Tnmer Bldg.
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POROUS .<§^

Why not set jt\^ *•
the beat i <vX.^j^

^^gr^ trial order.#
' -CUPS

ESTABLISHED 1867

PARTRICK& Carter Co.

e!lectrical Supplies
125 South 2^ St. Philadelphia

Catalogues on Application
Send BLii<lLeb8 (Jard Bod meutina

WtSIEBN ElECTBICIAN.

C= I I
a The Johnston

Rail Bond.
(Patented Jnly IT, 1894.

)

For electrical contact both sides of the rail are used. The nuts have

twelve times the cross-section of the copper conducting rod. Under the

nuti the rail is smoothed and brightened by a special tool. The nuts are

also, smooth and bright.

A firm mechanical, electrical and water-tight joint is made.

The usual length is 30 inches, of 00 and 0000 copper rod.

Address the manufacturers,

New York.

John A. Roebling's Sons Co.,

Chicago. San Francisco. TRENTON, N. J.

CAN BE-USED-OM
APLAMERASHAPER>

A DRILL PRESS
5IDE3 ARE PARALLEL^
ALL AMGLESRIGHTAMGLES^

S£/1D Fo^ eso PACE

'^ETAL weP*^ JUPPUeS-

\^°c>f«i?sr.CI1ICAGQILL-U-5A-

FIRE!

The destruction of our works by fire on April 7, was almost complete.

We have already resumed manufacturing and are making limited shipments which are daily increasing.

Send us your Orders, We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufaetwrers and Electrical Migineera,

xa
8IZE8 UP TO 850 H. P.

FlilXardelx^Ii-lA'
FIRE!

£]Sa?.A.3SXjXSSCElX3 1878.
801<i: HAWITFACXUBKBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Eods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii.^^^e%I: nED The Standard Electrical Insnlating Material ofthe World. 14 Si^'§^: n. t.

VULCANIZED FIBRE CO.

Dynamo
(^ELTING-.

GENUINE RAWHIDE

UCE LEATHER.

'^HULTZS PATENT

PyaEY COVER.

ELT DRESSING
AND

JELT CEMENT.

Ht liOols, Ho., U B. A idJor(irculars-

EBiA'CHES: 164 Summer St., Boston; 113 Llbertr St., New York; 129 Korth 3d St., Philsdelpliii.

THE NEDBERY INSULATION
4 f ALUMINUM BRDNZE

DlfERHEAD#^-«t'^

f^ TROLLEY^^
c^c 4\ o^. EQUIPMENt

FOR ELECTRIC RAILWAYS.
BEST IN THE tVORLD. _,

THE FIBERITE CO. **
MECHANICVILLE, N.Y.

rOf^ SAL£ /A/ £\^£/7'»' C/T-T.

SELLING AGENTS:

Mason Electric

Equipment Co.

CHICAGO, ILL.

A. W. SOLOMON,
Savannah, Ga.

REGER&ATWATER,
Saa Franciico, Cal.

IRON ARMORED

IHSULATINB CGHDOITS.
Two Wires in a Single Tube, the j

Standard Method of Electric Winng. |

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works : 527 W. 34tlL St., Xew Torfe.

Edwd. H. Johnson, Preat. E. W. Little, Vice-Preat. and Gen. Mgr. Chaa. P. Oeddes, Sec»y sod Treae.

R.AE. Fan Motors.
DURABLE, ECONOMICAL,
NOISELESS, SELF-OILING,
NEAT IN APPEARANCE,
PRICES LOW.

Send for Circular and Price LiBt to

ROTH BROS. & CO.,
MANTTFAOTtraEES OF THE

R. & E. DYNAMOS AND MOTORS,
30 to 34 Market Street, - . CHICAGO, Ilili.

^^H^^H^HHE^MKSk'^'"*^m1
K" 9 -.-^^HK^iK^yllLjl^m fcs?^-'^
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Electric Lighting and
Power Apparatus,

THE

The Brash Dooble Axo

Lamp Patents snstainsd by

repeated decisions

of n. S , Oourta. BRUSH
ELECTRIC CO.,

Agencies in all large cltiea.

The BnsaeU & Officer Electrical
No. 10 Arc Dvnarao. lOlIigbrs, 2,000 candle power. Oonatroctlon Co., Denver, CoL

BagnaU & HllUB,YokobBms, Japan. Office and "(Vorks. Cor. Beldlen and Ulason Sts.. Cl^JETSL AKD. OB.IO.

a
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SIMPLEX INSULATED
W'IRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*"h.''r.'hixson?'' Simplex Hlertrical Company,
1137 Monadnock Block. CHICAGO. 75-81 Gornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. Undergrronnd and Submarine,
ft>r Telephone. Teleeraph, I/iglit and Power.

KBBITE TAPES. Write for oatalogaeB, samples and prices.

n'. B. BBIXEV. Jlfr.. J. E. HA.ai, een'i Aeent
ii03 Broadway, New ITorlx.

S. F. B. 3IOBSE A CO., CAIilFOBNIA EIJBC. WKS.,
CMcaffO, 111. San Francisco, Cal.

NEW^ ORIiEAKS EliEC. CO., New Orleans, lia.

We are informed that irresponsible and unauthorized

parties are offering job lots of ^hat they represent to be

Packard lamps, but which are worthless imitations, and
would caution consumers that they buy the genuine only

from ourselves or our authorized agents.
NEW 'TOBK & OHIO CO . tVarren, OUo.

ELECTRIC APPIilANCE COIIPANX^, Cbicago,
General Western Agents.

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS.
KeceiTed only Award for Trolleys at ClilcaeOt

Manufactured by AIiBKBT & J. 91. ANDKRSON, 289-293 A St., Bodton, Masa.

KEYSTONE INSTRUMENTS.

Ceo. L. Colgate Company,
18« I.iberty St., New 'Torb.

*rLLABD L. OANDEE, ? B™i„.Ba Manacera ^EO. T. MA.N80N,
H. DURANT OHEEVEB, 5

BuBJnees Managers. q^^,j g^^j

THE OKONITE COMPANY,

W. H. HODQINS,
Secretar7.

LIMITED,

13 Park Row, New Yorkc
INSULATED

WIRES AiDCABLES,
. For Aerial, Submarine and Underground Ut«.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape,
BRA.NCH£S:Uhicago, Boston, Philadelphia, Plttsbinrsrh, Minneapolis, Cincinnati,

Kansas City, Omaha, iionuTille, St. liOnig. San Francisco, London and no. AnaeriCM.

i-ON'-!:

trade: mark.

IMPORTED

Carbons
FOR ARC LIGHTS.

EQUAL TO THE
BEST.

Kept in Stock.

Ed. Wertheim.^cTmcAco.

MAinrFACTUBEB OF

INSniiATESD ESImESGTRIG inriRE,
FI^ISX-XBUE COBX>H and C^BI^SS.

800 and eO« Kerth Tfilrd Street. - - PHlI/ADEIiPHiA, PA.

BEST OF ALL IS

aiade by J. H. BITNNBIiIi d. CO., 76 Cortlandt St., Wew Tork.

BMt Ooustmctlon and Ingredients. Strongest, most Durable and Beliable. Size 6x3Hi 80 ctf. p.r «

LIBEEAL DISCOtrSfTS.

STEAM ENGINEERING
{Stationary, Locomotive or Marine); Mechanics; Mechanical Drawing; Electricity;
Architecture; Architectural Drawing and Designing; Masonry; Carpentry and Joinery;
Ornamejifat and Structural Iron Uorfi-; Railroad Engineering: Bridge Engineering;
Munidpal Engineering; Plumbing and Heating; Coal and Metal Mining; Prospecting,
and the English Branches, students make rapid progress ic learniut? to Draw and
Letter. The Steam EogineerlDg coarse is ioteoded to qaalifr eDpioeers to secure
liicenses. Send (or free Circular, stating the subject you wish to study, to

Tlie International Correspondence Schools, Scrantou, Fa.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plant*.
Estimates and Dra^vings Sabmitted.

WESTON ENGINE CO.,
PAINTED POST, H. Y.

REPRESENTATIVES.
JULIAN SCHOC.L i CO., - 126 Liberty St., N. Y. CHty.
HOFFMAN-KDSSELL CO., - 82 Late St, Chicago, lU.
SCBANTON SUPPLY S MACH'T CO.. - Scranton, Pa.
THOS. K. CAKEY & BEOS. CO.. 26 Light 3t.,Bsltlmon), Md

OFFICE AND FACTORY:
SASrj>Ut»fiY, OHIO.

( AGENTS: )

0. J. Mayer, BetzBldg,, Philadelphia, pa.
Smith & Wallace, Hamilton St , Boston, Mass,
Ed. P. Sharp, 44 Niagara St., BuSalo, N. Y.
Arthur 8. Partridge, Banfe of Commerce Bldg.

St. LouIp, Mo.
Standard Ry. Supply Co., Monadnock Bldg.

Chicago, III.

Reger & Atwater, 214 Pine St , San Francisco,
rallfnnnia.

iROLL-DROPi
COMMUTATOR BABS.

FOREST CITY ELECTRIO WORKS, - Cleveland, Ohio.

IRON ARMORED

IHSULATINB CflNBUITS.
Two Wires in a Single Tube, the I

Standard Method of Electric Wiring. |

INTERIOR CONDUIT & INSULATION CO.,
General Offices and Works: 537 W. 34th St., Wew Tortc.

Edwd. H. J^ohnson, Prest. E. TV. Little, Vice-Prest. and Gen. Mgr. Ohas. P. Qeddes, Seo'y and Treas.

THE BALL ^ WOOD COMPANY,
Bnllders of Improred Antomatio Cnt-off Engines*

IKJfc^l'UJfSlfiAJTATlVJBS :

stem & Silverman, 707 Arch St., Philadelphia, Pa. 0. E. Sargent, Fort Dearborn Bldg., Chicago, HI.
George M. Kf'nvfn, Fnrtipot-t: Arcada. St. Pool, Minn. James & Company, Chattanooga. Tenn.

STANDARD DNDERGROUND GABLE CO., U/IRF^ and HARI F5^THE BOOEEBY, WESTINaHOUSE BUILDINQ, TIUES BUILDINQ, W III ^^^^ *A 1 1 %1 ^J Wm ^V ^^ ^H^^
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Accurate
on

One Lamp.

It Measures
the

Consumption
In WATTS.

Accurate
Under

Full Load.

Not Affected by
Frequency

of
Alternations.

THOMSON

WATT-METER.

THE ONLY ELECTRICAL METER
WBICH SHOWS ACCUBATELT TO THE CONSUMER HIS CONSUMP-

TION, AND TO THE COMPANY THE ENERGY SUPPLIED.

IT HAS NO RIVAL.
IT IS CONSTRUCTED FOR DIRECT OR ALTERNATING LIGHTING

CIRCUITS, AS WELL AS FOR ARC-LIGHT, RAILWAY AND
STATIONARY MOTOR USE.

NO DISPUTED BILLS WHERE THESE METERS ARE USED.

General Eleetrie

Company,
MAIN OFFICE: SCHENECTADY, N. Y.

S.A.XjES OIFIFIOES:
Boston, Jlaea., ISO Summer St,

New Torb, N. T., H Broad St.

Syracuse, N. Y., Sedgwick, Andrews and Eennedy BIdg,
BufEalo, N. Y., Erie Co. Saviogs Bank Bldg.
Philadelphia, Pa., 50!) Arch St.

Baltimore, Md., 227 E. German St.

Pittsburgh, Pa., Times Building,
Atlanta, Ga., Equitab'e Building.
Cincinnati, Ohio, 420 W. Fohnh St.

Columbus, Ohio, 14 N. High St.

Nashville, Tenn., 3u8 N. Summer St.

For all business outside the United

States and Canada: Foreign Depart-

ment, Schenectady, N. Y., and 44

Broad Street, New York.

Made to

,M eas u r

e

Entire Output
of Station.

Chicago, III., Monadnock Building.
Detroit Mich., 13 Rowland St.
Omaha, Neb., 309 Sooth I3th St.
KansBB City, Mo,. New York Life Building.
St. Louis, Mo., Wainwright Building.
Dallas, Tex

, Oor. Elm and Griffin Sts.
Helena, Mont., Electric Building.
Denver, Colo., 505 Sixteenth St.
San Francisco, Cal.. 15 First St.
Portland, Ore., Front and Ankeuy Sts.
Seattle, Wash., Bailey Building.

For Canada, address Canadian General
Electric Company, Ltd.,

Toronto, Canada.

Made in

Portable Shape
for Street Car

Testing.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS
ALPHABETICAL LIST.

Boot Vis-

Hart A Hegeman Manuf&c-
turlngCo ^'^

Abendroth A
Co ssl

I
Hayes FyfeCo ^'"

Amertcan Elec. Mfg.Co....sxlT

American Electrical-

Works Till

.. 1AQderson, Albert 4 J. M

Andrae, J. A SonsCo ^^

Arnold.B.J ^'l^

Babcock & Wilcox Co.. The. I

Bain, Foree ^'^

Babertfc Co ^^

Ball A Wood Co.. The.... '

Piano A OrganBeethoven
Co

C>. , xlv

xli

xiil

xli

Helkoap Mot

BeelyA CcCbas. H sxlv

Boston Braid Mfg. Co xv

lioswell ACo., D. E..

ijoudreaux Dyn. Bmsh Co

Boynton Mu'tiTOlt B. Co.

Bradbury-Stone Electric

Storage Co

Brady. T. U
RriUCo., J.G 3=^^

Brlrey, W. E *

Brodie KlectrlcCo xii

Brush Electric Co islv

Bryan, Wm. H • ^^^

Bryant Electric Co sii

Buckeye Electric Co

Bunnell ACo., J. H 1

BnUer Hard Rubber Go ... xv

Central Electric Co v

C. B. &Q.R.R ^^

Chicago Edison Co xvi

Chicago Elec.A Stereo Co.. xiv

Caicago Ins. Wire Co

Chi. Shorthand Institute... xvi

ChuseACo., J. F

ClarkElec. Spec Mfg.Co.. xili

Clonbrocb Stm Boiler Co sx

Colgate Co., Geo. h 1

Corey.R.B i^

Crocker-Wheeler El. Co.. xxiv

Cutter Electrical & Manu-
tacturing Co s"

Dayton Globe Iron Works
Co . ^^

DeRonde A Co., i iv

Diamond Electric Co xxiii

Diehl ACo ? i^

Directory, Principal Eieo.

and Mech. Engineers xix

Dleterlchs-Warwick El.Co. .xv

Diion Crucible Co., Job... xlii

Eastern Electric Cable Co.. xiii

EddyElec. Mfg.Co vU

Edgerton Pottery Co xsiv

Edwards, W. S. MIg. Co ..

Electric Appliance Co xi

Elec. EDgr. .t Supply Co.... x

Electric-Power Storage Co... ix

Electric Protection Co....

Elec, Selec. A Signal Co ... v

Electric Storage Battery

Co., TBe xxiii

Electrician PubllBhinp Co.
viii,xlv,xv,xvl,xvii

E llott Lincoln Elec. Co . .
.
xiv

Empire China Works ... xiv

Erie City Iron Wks

Farr Tel. A Const. Supply
Co.,

FiberiteCo., The xxlv

Fontaine Crossing & Elec.

Co., xvii

Ford. Owen xix

Forest City EL Wks i

For Sale Adver'mentfl. xiv, xviii

Forf-yth A Flsk x

Fort Wayne Elec. Corpora-
tion

Pael Economizer Co xii

Fulton Steam Boiler Wks. xxi

Oarlock Packing Co xvi

Garton-Daniels Elec. Co.. vl

General Electric Co 11

Gillette, E. A F., X

Globe Electric Light Co.... vill

Goltz A Sinclair xlx

GoocJj, Chas. J xiv

Goubert Mfg. Co

Gnstafaon, W. A xiv

Hardmuth A Co., F vill

Harrington, Son ACo., E.,

Helios Electric Co Tin

HemiDgray Gla s Co xiii

Hem ey B jggy Co xiv

Homberger El. Mfg. Co... sx

Huebel A Manger xiv

Independent Elec. Co xx

IntenorCondult AI. Co i

InterDaflCor. Schools... 1

Interstate Comp. Electric

Cousi. Co ^^^

Johns Manufacturing Co., ...

H. W ^1"

Klipsteln A Co., A —
Leclanche Bat. Co. , The .... x v

Leffel ACcJames ix

Little, F. P., Electrical

Const. A SupplvCo iv

Lukenslron A Steel Co.. xxi

Metropolitan Electric Co.

Miamisburg Electric Co. -

Missouri Tel. Mfg. Co ^

Moore, Alfred F i

Morris A MacCurdy xiii

Morris, Tasker & Co xx

Moyes, L M ^=^

Munsell&Co., Eugene... xvi

National Conduit Mfg.Co.

National India Rubber Co. .

Newton Rubber Works .... ix

New York Insulated Wire
Co ^^

New York A Ohio Co i

NuttallCo.,R. D J^ix

OkonlteCo., The I

Ostrander AGO., W.R.... xiii

Otto Gas Engine Wks.... xxi

Partrick A Carter Co ... .
xxiv

Partridge Carbon Co i

Perkins El. Switch Mfg. Co.

phila. Telephone Co: x

Phillips Ins'd. WireCo... xiii

Phosphor Bronze Smelting
Co.,Ltd xxi

Piatt. O.S xiv

Porter A Buerdorf xx

Public Telephone Co xil

Queen ACo., Inc xxiv

Racine Hardware Co xxi

Reisinger, Hugo

Roebling's Sons Co.. J.A .
.

Rose Pol. Inst —
Roth Bros. ACo
Royal Electric Co

Samson Cordage Wks xii

Shultz Belting Co xxiv

Siemens A Halske E. Co. .
.

Simplex Electrical Co.,The, i

Sioux City Brass Works . .

S. K C. Specialty Co

Smith, S Morgan xx

Southgate A Co., W. B

Standard Electric Co xii

Standard Paint Co xii

Standard Tel. A Elec. Co. x

Standard Thei-mometer Co.viil

Standard Underground Ca-

ble Co 1

Stanley Electric Manufac-
turing Co vi

Stilwell-Bierce A Smith-
Vaile CO xi7, xv

Swarts Metal Retining Co.. xiv

Thayer Electric Co xlii

Tornberg, Edw. R xlv

United Electric Improve-
ment Co

U. S. Telephone Const. Co . . x

Universal Te ephone Co... x

Valentine-Clark Co xxiv

Vulcanized Fibre Co xxiv

Wagner El. Mfg. Co vii

Wa'kei Mfg. Co

WalkinF, Louis E xix

Want Advertisements. ... xiv

Webster, Warren A Co xx

Wertheim, Ed i

Western Electric Co xiv

Western Telephone Con-
struction Co X

Westinghouse Elec. and Mfg.
Co xxli

CLASSIFIED LIST.

Aernmalators.
Boswell A Co., D. E.,

Bradbury-Stone Elec. S. Co
Electric-Power Storage Co.
Electric Storage Battery Co.
Porter a tiuerdorf.

AnnunclatorH.
Central Electric Co.
Electric Applipnce Co,
Ostrander AGO., W. R.
Partrick A Carter Co.

Arc IjampB.
Central Electric Co.
Corev. B. B.
Crocker-WheelerElec. Co.

Ft. Wayne Elec. Corporation.
General Electric Co.
Helios Electric Co.
Little, P. P. Elec. C A S. Co.

PerKins El. Switch Mfg. Co.

Standard Electric Co.
Standard Thermometer Co.

Westinghouse El. A Mfg.Co.

Arc l<lsht ror<l.
Samson Cordage Wks.

BattcriCM and .lars.
Audrae A Soup, J.

Boswell A Co., D. E.
bPYntonMultivolt Bati'yCo.
Bradbury-Stone Elec; S. Co.
Bunnell A Co., J. H.

I
Butler Hard Rubber Co.
Central Electric Co.
Edgertou Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.

Electric-Power Storage Co.
Electric Storage Battery Go.

HemiDgray Glass Co.
Leclanche Battery Co., The.
Miamisburg Electric Co
Newton Rubber Wks.
Partrick A Carter Co.
Western Electric Go.

Bells.
Andrae A Sons, J.

Central Electric Co.
Electric Appliance Co.
Gillette. E. A F.
Huebel A iManger
Ostrander A Co., W. R.
Partrick A Carter Co
Western Electric Co.

Beltins.
Shultz Belting Co.

Boilers.
Abendroth A Root Mfg. Co.

Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.

Erie Ciiy Iron Wks.
Fulton Steam Boiler Wks.
Moyes, L. M.
Racine Hardware Go.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly &Co., Chas. H.
Phosphor Bronze Sm.Co., Ltd.

B:'iialieR.
Belknap Motor Co.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Co.

Bnrelar Alarms,
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Go.
Western Electric Go.

CablesCSee Insulated Wires.)
Cables, Blectric (See In-
sulated Wires), Copper,
Sheet and Bar,
American Elec. Works.
Brlxey, W. R.
Central Electric Co.
Chicago Ins. Wire Co.
Eastern Electric Cable Co.
Elec. Engr. A Supply Co.
Moore, Alfred F.
New York Ins. Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C.Co
Western Electric Co.

Carbons. Points ^Plates.
Central Electric Co.
Corey. R. B.
DeRonde A Co.. A.
General I'ilectric Co.
Hardmuth A Co., V. .

Partridge Carbon Co.
Reisinger, Hugo.
Wertheim, Ed.
Western Electric Co.

Cnrria&:i>s and Bntfgles.
Henney Buggy Co.

Clflc'o'* M'^atc]inien''s.
Southgate A Co., W. B.

Cnniponnd.
Standard Paint Go.
Tornberg, Edw. R.

Cnndnlts.
Central Electric Co.
Interior Conduit A In?. Co.
National Conduit Mfg. Co.

Construction A Repairs.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation
Interstate Com. El Const. Co

Contractors and Klectric
LiSbt Plants

Arnold, B, J.

Bain. Foree.
Brush Electric Go.
Bryan, Wm.H.
Grocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Grossing A El. Co.
Ft Wayne Elec. Corporation.
General Electric Co.
Goltz A Sinclair.
Interior Conduit A Ina. Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec improvement Co
WalbiDs. Loui.s E.
Westinghouse Elec A Mfg. Co.
Western Eleetrlp Co.
Woods ACo.. 0. E.

CoppT Wires
American Electrical Works.
besly A Co., Chas. H.
Brisey. W. R.
Bunnell A Co . J. H.
Central Electric Co.
Electric Applisnce Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.
National India Rubber CO.
Okonite Co. The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Go.
Western Electric Co.

fjordnee.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co , E.

Cross-Arais, Pins and
Brackets.
Anderson. Albert A J. M.
Brady. T. H
Brodie Electric Co.
Central Electric Co.
Electric Appliance Co-
Elec Engr. A Supply Co.
FarrTei. A Const. Supply Co.
FiberiteCo., The.
Nuttal Co.. R. D.
PartricK A Carter Co.

Westinghouse Machine Co. xxi

Weston Engine Co i

Woods & Co., C. E xix

Coppe
Besly

>er.
__,ly A Co., Chas. H.
Mlamisbum Eleotrlo Cn.

Copper Wire Bougbt.
Swarts Metal Refining Co.

Cnt-Onts and Switelies.
Anderson, Albert A J. M.
Andrae A Sons, J.

Brodie Electric Co.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Go.
Chicago Edison Co.
Colgate Co., Geo. L.
Crocker-Wheeler Elec. Co.
Cutter Electrical A Mfg. Co.
Diamond Electric Co.
Iddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Proteciion Co.
Elec. Selec. A Signal Co.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Forest City Elec. Wks.
Forsyth A Fisk.
Ft. Wayne Elec. Corporation.
General Electric Go.
Hart A Hegeman Mfg. Co.
Huebel A ftlanger.
Interior Conduit A Ins. Go.
Little. F. P. Elec. C. A S. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Perkins El. Switch Mfg. Co.
Piatt, O S.

Wagner Elec. Mfg. Co.

Oynamos.
Brush Electric Co.
Central Electric Go.
Crocker-Wneeler Elec. Co.
Eddy Elec. MfE,^ Co.
EUiott-Lincoln Elec. Co.
Fontaine Crossing & El. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Go.
Standard Electric Go.
Walker Mfg. Co.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Economizers.
Fuel Economizer Co.

JBlectric Kail'vrays.
Brush Electric Go.
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg.Co.

Electrical andHIecliani-
cal Ensineers.

Arnold. B J.

Bain, Foree.
Bryan. Wm. H
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Ford, Owen.
Goltz A Siuclflir.

Thaver Electric Go.
Wa^kins, Louis E.
Woods A Co.,C. E.

RIectrical Instraments.
Anderson, AlbertA J. M.
Brodie Electric Co.
Bunnell A Co.. J. H.
Central Electric Co
Diamond Electric Co.
Electric AppllnnceCo
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co,
Piatt, O. S
Queen A Co. Inc.

n*'Ctrical Specialties
Clark El. Specialty Mfg. Co.
Electric Protection Co.
Interstate Com. El. Const Co.

S, K G. Specialty Co.

Flectrolicrs. etv..

Edwards, W. S. Mfg. Go.

Electro-Plafins »lach'y.
Besly A Co.. Chas- H.
General Electric Co.

Encines. fii s.

Otto Gas Engine Wks.

Rnsines, Steam.
Ball A Wood Co.. The.
Cbuse A Co.. J. F.
Ene City Iron Wks.
Racine Hardware Co.
Westinghouse Machine Go.
Weston Engine Co.

Eneiavers.
Chic. Electro A Stereo Co.

Fnn On tilts
Central Electric Go.
Diehl A Co.
Dieterichs-Warwick El. Co
Interior Condnll A Ins. Co.

Roth Bros. A Co.

P4>ed w a»er Heaters.
Gouben Mfg. Co.

Kibre.
Butler Hard Rubber Co.

Vulcanized Fibre Co.

Fire Alarms.
Partrick A Carter Co.
Western Electric Co.

Fuse Wire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
independent Electric Co.

4Ja8 Lisbtlng, Electric.
Partrick A Garter Go.

breari*.
Besly A Co., Chas. H.
Nuttall Co.,R. D.

<Nenerai Elec. Supplies.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly A Co., Chas. H.
Brodie Electric Co.
Bryant Electric Go.
Bunnell A Co., J. H.
Central Electric Go.
Chicago Edison Co.
Colgate Co., Geo. L.
Cutter Electrical A Mfg. Co.
Dieterichs-Warwick El. Co.
Electric Aptliance Co.
Elee. Engr. A Supply Co.
Electric Protection Co,
Elliott- Lincoln Elec. Co.
FarrTei. A Const. Supply Co.
Forest City Elec. Wks.
Garton-Daniels Elec. Co.
General Electric Co
Goltz' A Sinclair.

Hayes. Fyfe Co.
Interior Conduit A Ina. Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
Morris & MacCurdy.
Partrick A Carter Co.
Perkins EI. Switch Mfg. Co.
Piatt. O. S.

Queen A Co Inc.
Sioux City Brass Works.
S K . C. Specialty Co.
Standard Tel. A Elec. Co.
Thayer Electric Co.

Globes and Electrical
Olass'ffare.

Edgerton Pottery Go.
Edwards. W. S. Mfg. Co.
Hemingray Glass Co.

Crrapblte Specialties.
Besly A Co., Ghas. H.
Dixon Crucible Co., Jos.

Hard Rnbber Goods.
Butler Hard Rubber Go.
FiberiteCo.. The.
Newton Rubber Wks.

Insulators »nd Insnlat.
ins Materials.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brixey, W. R.
Brodie Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Ins. Wire Go.
Crocker-Wheeler Elec. Co.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.
Elec. EQ?r. A Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Go.
interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Little, F. P. Elec. C. A S. Go.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
Nuttall Co., R. D.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Piatt. O. S.

Roebling s Sons Co., J. A.
Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

insulated W^ires and
Cables—91asnet W^ire.

American Electrical Works.
Brixey, W. R.
Brodie Electric Co.
Bunnell A Co. .J. H.
Central Electric Co.
Chicago Ins. Wire Co.
Eastern Electric Gable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
FarrTei. A Const. Supply Co.
General Electric Co.
Independent Electric Go.
]\Ietropolitan Electric Co.
Moore, Alfred F.
National India Rubber Go.
New York Insulated WireGo.
Okonite Co., The.
Partrick A Garter Co.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C.Co.

Ijamps. Incandescent.
Am. Electrical Mfg. Co.
Buckeye Electric Co.
Central Electric Go.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A OnioCo.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.AMfg Go.

Lisbtnins Arresters.
Colgate Co . Geo. L.
Diamond Electric Co.
Electric Appliance Co.
General Electric Go.
Garton-Daniels Elee. Co.

aiasnet W^ire.
(See Insulated Wires.)

Uechanfcal *(acbinery
Besly A Co., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel lo.

31 lea.
Johns Mfg. Co., H. W.
Munsell A Co. Eugene.

aiinlns Apparatus, Elec.
GenerS Electric Co.
Independent Electric Co.
WestlngfaoaseEl.A MfK- Co.

Siotors.
A. nd rae A Sous, J.
Belknap Motor Co.
Brush Electric Go.
Central Electric Co.
Crocker-Wheeler Elec. Co-
Dieterichs-Warwick El. Co
Eddy Elec. Mfg. Go.
Elec. Engr. A Supply Co
EUioct-Linroln Elec. Co
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co
Roth Bros. A Co
Royal Electric Co.
Sioux City Brass Worffa
Standard Electric Co.
Stanley Eleo. Mfg. Co.
Wagner Elec. M^. Go.
Walter Mfg. Co.
Westinghouse El. A Mfg. Co.

PackiDg.
Besly A Co., Chas. H.
Garlock Packing Co.

Paints.
Morris A MacCurdy.
Standard Paint Co.

Patents.
Gooch, Chas. J.

Pbosphor Bronze.
Phosphor Bronze Sm. Co. Ltd

Pianos and Orsans.
Beethoven Piano A Organ Co.

Platinum.
Baker A Co.

Poles.
Morris, Tasker A Co.
Nuttall Co., R. D.
Valentine-Clark Co.

Porceialn,
Empire China Works.
General Electric Co.
Hemingray Glass Co.

Pnbtisuers» Elevtricul
Electrician Publishing Co

Pusb Knitons.
Central Electric Co.
Electric Appliance Go
Partn a Carter Co.

Bbeo^tafs.
Central Electric Co.
General Electric Co.
Hayes, Fyfe Co.

Sal Ammoniac.
Klipstein A Co,, A.

SllR Braid.
Boston Braid Mfg. Go.

Speakins Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R
Partrick A Carter Co

Speed Indicators
Besly A Co., Cbas. H.
Colgate Co., Geo. L.
Diamond Electric Co.
Queen A Co. Inc.

Steam Ueatins.
Goubert Mfg. Co.
Webster A Co., Warren.

(Hiorase Batteries.
BosweU A Co.. D. E.
Bradbury-Stone Elec. S Co.
Electric-Power Storage Co.
Electric Storage Battery Go.
Porter A Buerdorf.

Street Cars.
Brill, J. G. Co.

Tapes, Insuiatins-
American Electrical Works
Brixey, W. R
Central Electric Co.
Chicago Ins. Wire Co.
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Phillips insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex :^ectrical Co.
Standard Fftint Co.

Telesraph Apparatus.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Telephones and Tele-
phone naterial.

Audrae A Sons, J.

Central Electric Co.
Farr Tel. A Const. Supply Go.
Forsyth A Fisk.
Gillette, E. A F.
Gustafson, W. A.
Mo Telephone Mfg. Co
Partrick: A Carter Co.
Phlla. Telephone Co.
Public Telephone Co,
Standard Tel. .4 Elec. Go
U. S Tel. Const. Co.
Univers-al Telephone Co.
Western Electric Go.
Western Tel. Const. Co.

Transformers

.

Central Electric Oo.
Diamond Electric Go.
Ft.Wayne Elec. Corporation.
General Electric Co,
Rornberger Elec. Mfg. Co.
Royal Electric Co.
Stanley Electric Mfg. Co.
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trnebs. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Tnrbine WTieels.
Das^on Globe Iron Works (;o
Leffel A Co., Jas.
Smith, S. Morgan.
Stillwell-Bierce A Smith-
Vaile Co.

CniTersities.
Chi. Shorthand Institute.
Int. Corr. Schools.
Rose Poly. Institute.

Water Wheels.
Leffel A Co., Jas
Smith, S. Morgan.

Wire, Bare.
Anderson, Albert A J. M.
Besly A Co., Chas. H.
Bishop Gutta Percha Go

.

Brixey, W. R. ,

Central Electric Co.
Electric Appliance Co,
Independent Electric Co,
National India Rubber Co.
Nuttall Co., R. D.
OkonlteCo., The.
Phillips Insulated Wire Co.
RoebUuK's SonsCo.. J. a.
Standard Undergtotmd C.Co.

T DDMAIQHWUI I, »*-llI»»i--wwi^— i-wmiviSiqugta-Tj.\3U .
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"SHIP" CORED
(Trade Mark.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN 1^ CO., VIENNA, AUSTRIA.
SEND FOR SAMPLES AND PRICE LIST TO

A. DERONDE & CO., ^°'° ^"-'^ 254 Front Sl„ NEW YORK.

Alternating Current

ARC LAMPS.

The
Kester'95

IS THE LAMP YOU HAVE
HOPED FOR.

It is the only perfected Arc Lamp
A for the alternator, either high or low

frequency.

It comprises all that is desired in an

Arc Lamp.

Write for pamphlet and prices to

THE F. P. LITTLE
Electrial Goistrnction & Sipply Goipany,

135 SENECA STREET,

BUFFAI.O, nr. T.

Be Patient and Don't Worry

TIMES ARE FAST IMPROVING.

The fall will soon be here, when your out-

put of current will be largely

increased.

WRITE TO ME FOR CATALOGUE

i

-or*-

ARC LAMPS AND IMPORTED CARBONS.

(reneral Incandescent Arc Light Co.'s

BERGMANN' LAMPS.

"KNI&HT" LAMPS.

General Sales Agent,

Havemeyer Building, - - NEW YORK.

AN EMPHATIC SUCCESS!
THE DIEHL ELECTRIC FANS
WIRED IN A SERIES OF
TWO OR MORE ON A
STREET RAILWAY CURRENT.

DIEHL & COMPANY, 385 BROADWAY, NEW YORK.
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Interior Conduit
Has never been equaled in

Qualitv? or Popularity.

lundeil Fan Motors
The most successful and
perfect fan made.

Pliaros Lamps Okonite Wire
CarefullxJ constructed to

the smallest d<ftail. bife

and efficienc\J answers the

most critical demands.

The premier of insulated

wires. For use anvjwhere

for any purpos?. It never

disappoints.

2^ Central Electric Company, ^^

BRANCH:

Southern Electrical

Supply Co.,
St. Louis, Mo.

i73=>75 Adams St.,

CHICAGO.

New Orleans Office:

W. n. Brooke, 1010 Canal St.

rT NEVER

^ DISAPPOINTS

BRANCH;

Gate City Electric
Company,

Kansas City, Mo.

SIITCE KtiLRCH 1st

Our h^% Electric Liglit and Power Controllers

HAVE BEEN ADOPTED BY CENTRAL STATIONS
OPERATING

5,000
ARC LAMPS AND

60,000 INCANDESCENTS.

They are the Only System which will Cut §^ your

Motors, Arc Lights, Converters, Transformers,

from your Central Station.

OUR GENERAL WESTERN AGENTS ARE

WALLACE ELECTRIC CO.^ ^^^ dearborn st., Chicago.

ELECTRIC SELECTOR & SIGNAL CO., ^S Broadway, New York.
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"CHIMMIE FADDEN" HAD A HARD TIME MAKING
HIS ENGLISH UNDERSTOOD.

IS THIS PLAIN ENOUGH?
The Carton Arresters have given better satisfaction

than any other on the market.

DPiCnN ^"i* ^'^ customers have been the largest purchasers this year!

nLllaUli Sales so far this season, three times the number sold last year!

For use on any voltage, either direct or alternating!

Our Railway Arresters cannot be beaten!WHY?

PRICES
ARE

RIGHT.

NO INDUCTIVE RESISTANCE.
NO PIVOTS OR HINGES.

NO FUSES TO BLOW.
REQUIRE NO ATTENTION.

ARE ALWAYS READY.
In the United States, and in Central America and other foreign countries, where the most severe

electrical storms occur, the Garton Arresters have been adopted by the leading companies, thus proving
that they give the highest efficiency and best of satisfaction.

Write for information and prices to our agents

or to the

GARTON - DANIELS ELECTRIC CO.,

The S. K. C. Two Phase Alternating Current System,

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simple and consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

It is practically self-regulating witViout the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service:

i. e , the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from 1 10 for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can

be connected at will for either 1,000 or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the
manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the grea'est economy. We are prepared to fill all orders promptly,
and carry a full stock of transformers in Chicago.

r%^^-4-£^t-^-4- cy
—Our apparatus is novel, different from anything heretofore made, and cov-

r ^l-dlLS ered by patents that fully protect us and our customers. We are not

infringing patents belonging to others, and shall avail ourselves of the patents under which
we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURINC GO •9

PITTSFIELD,
MASS.• >

Western Office, 305 Dearborn Street, Chicago, 111.
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^ Will Yon Be In It? Yes!
USE THE BOUDREAUX DYNAMO BRUSH.^ 4̂i%

CACM LAYER OF THIS ANTI-FRICTION METAL

oi^̂

.O- UM ^-X^J

^.

4̂
*°>*

1M250 PART OF -. INCH THICK

4.
c^

% II

""^^yo
-^s^

'^%.

4̂ ^"THE BOUDREAUX DYNAMO BRUSH CO.,
MaHers Building, CHICAGO. Postal Te'egraph Building, NEW YORK. '^>-

C/9 Sole Agent for Canada, B. E. T. PRINGLE, Montreal, Que. Sole Agent for New England States, ALTON D. ADAMS, Boston. ^$^§^^ Sole Agents for the Pacific Coast, J. W. BROOKS U CO., 120 Sutter St., Sao Frauclsco, Cal. V^

#̂#
^^

TRANSFORMERS.
A New Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling off of walls.

With our wall or cross-arm hooks, transformer may be Hung and

Connected in Five minutes.
Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Highest
in Mfflciency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type *'!>" Transformer witli Fnee Flng BeiDoved.

WAGNER ELECTRIC MFC. CO., ST. LOUIS, MO.
(BOSTON, 620 Atlantic Avenue. MINNEAPOLIS. 249 Second Avenue South. DALLAS, 416 Trust Building.

.^LGb-ZS^kTOX^filL: - PHILADELPHIA, 1000 Eelz Building. CHICAGO. 1236 Mooadnock Block. BUFFALO, 126 Erie Co. Bank Building.
(CINCINNATI, 161 West Pearl Street. SAN FRANOISCO, 54 Second Street. "

- — -- -TOKONTO, Canada, W. A. Johnson Electric Co.

50,000 COPIES OF OUR HAND-BOOKS HAVE BEEN SOLD. THIS SHOULD BE SUFFICIENT GUARAN-
TEE THAT THEY ARE WORTH HAVING IN YOUR LIBRARY. PRICE, $i.oo EACH. SEND FOR COPY.

ELECTRICIAN PUBLISHING CO., 6 Lakeside BIdg., Chicago.

EDDY GENERATORS.
Direct Coimected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through, factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOM, CONN.

STEW ITORK OFFICK, HAVE!IEl'£B BliDe.

REPRESENTED BY:

Walter C. Ilclntire & Co., 506 Commerce St., Philadelphia, Pa.
Western Electrical Supply Company, St. lioni^.aio.

F. P. liittle Electrical Construction & Supply Co , Buffalo, N.Y
TV. T. Oaborn, Kansas City, Mo.

I>. P. WOSLINE, 3» Olver St., Boston, Mass.

All Our Apparatus Guaranteed as Represented.
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INCANDESCENT LAMPS.
WE

MANUFACTURE
THE

a

GLOBE.
9P LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu'^m. Samples and Prices Furnished

on Application. Correspondence Solicited.

GLOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.
.A.(^E:i^'r; w^j^Tsi~rE:iD. w^F=2i-rE: \-y^.

HELIOS ELECTRIC COMPANY,
Factory and Oflficee,

1310 Filbert Street, Philadelphia, Pa.

We have no Stock nor Old Style Lamps that we must
get rid of at any price—no junlc.

THE HELIOS LAMPS
Are the latest patterns and newest type. Oar Lamps are much in advance of any lamp

now on the market, because they are New and of Latest Designs.

Our ALTERNATING LAMPS have Reflector Plates. Our DIRECT CURRENT
Lamps do not see-saw. Our Focusing Lamps, both Direct and Alternating, are espe-
cially adapted for photo-engraving and stereopticon work.

Anchor Electric Co., New England Agents,
Boston, Mass.

Central Electric Co., Westerii Agents, Chicago.
Moore & Baylis. Agents for Western New York,

Bnffalo, N. T.,
Globe Electrical Supply & Construction Co., New York

City Agents, Vandam and Greenwich Streets,
New York.

Mountain Electric Co., Agents for aolorsdo, Utah,
Wyoming and New Mesico, Denver, Col.

Machinery Supply Co., Agents for Southern Cal-
ifornia and Arizona, Los Angeles, Cal.

W. T. M. Mottram, Agent for Texas, Dallas, Tex.
Canadian General Electric Co., Canadian Agents,

Toronto, Canada.
California Electrical Works, San Franclsoo, Oal.

VULGABESTON CONTROLLER PARTS.
m
L± ^ c

SI33 S5058

All Controllers are Insulated with Vulcabeston.

G. E. 800 and Westinghouse Cotnnititator Rings,
Brush Solder Bushings and Field Spools.

8£XD FOR PRICE LIST.

Moulded Mica Trolley Insulating Materials, Frogs, Crossings,

Tree Insulators, Weatherproof Sockets, etc.

N080Q

Geo. Elec. Co.

H.W.JOHNS MFC. CO.,
310-S4-2 Randolph St., Cliicago, III.

NEWTOEK- PHIL.1DELPHIA. BOSTON.

P3

WeBtiDghoust

Automatic in Release
with D. P. Sivltrh.

The FYFE RHEOSTAT
(For Eegulating and Saving Motors)

Is Automatic in Release
from any Point of the
Resistance.

Made witli anfl witMt D. P. SwM.

UmiM FiTepoof.

[i Made Any Eepired Size,

Costs No More M M Old Styles.

Write or Call for Information.

Hayes-Fyfe Company,
MiNUFiCTUBEEB,

CMcago Oice, 1006 Pontiac BIdg.,

Corner Dearborn and Harrison Streets,

THE UPTOH ARC LAMP
For All Circuits.

The Cheapest to Buy, Use and Maintain.
Direct current lamps, constant potential, with globe

and resistance, to burn 8, ii, 14 hours, - - - $ I 2.00
Alternating current lamps and globe, • I 4>00
Series current lamps and globe, | 4>00

Standard Thermometer Co.,

The Original Manufacturers of tbe

SIMPLEX, WARD and KNIGHT LAMPS.
CHARLES A. BRAMHALL, Sel'ing Agent. 39 Cortland! Street, NEW YCK.

FIVE
COOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

ELECTRICIAN PUBLISHING CO., ' "-S^^-

ONE
DOLLAR
EACH.

price. Special quotations for export trade. |^ Leading supply houses carry our goods.
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THE FREEMAN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplihsed
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION ANO FULLY GUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

-t?sc:e:-

Newton Rubber Werks,
Newton Upper Falls, Mass.

I TO SUCCESS

J:-^ <~ H

PRlMQUAW WUITF PnRF used exclusively forall incandescent Light-

RAVEN WHITE CORE.

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United States.

PflMPCTITinKI I IKII- WIDr Used by some of the largest Central Sations

UU IVI r C I I I IU i 1 L 1 1^ L TT I II C I and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Hew York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
BKANCHES: CHIOAOO: BOSTON: SAN FHANCISCO:

320 Dearborn St. 134 Congress St. 102 Sacramento St.

STANDARD PLANTE STDRAGE BATTERIES
PLANTS Type and CRYSTALLINE FOBMATION.

Will give or receive without injurj, currents that would destroy other batteries.

NOT SULPHATE, DISINTEGRATE OR BUCKLE.
Contain no asbestos or other separating material to increase their internal resistance.

ESPECIALLY ADAPTED ID CENTRAL STATIDN AND POWER-HOUSE SERVICE.

Absolutely free circulation of electrolyte preventing discharge of one plate into another.

Highest efficiency, largest delivery, lowest internal resistance.

For efficiency, reliability, durability, and capacity to receive and yield excessive currents, they are une-
qualed by any other battery on the market in this country.

Cannot be damaged by excessive charge or discharge currents.

A 400 ampere current has been taken from a 120 ampere hour cell.

f We will place an equal cumber o( thepe cella la eeries-circait wlt?li any other cells of lite

ttfja^ fXUkt I CUOC* J capacity, and Bubmit them to charge and discharge currenta as high as the circuit can give and
•^^ UnALLtnUL. ]

receive; and we guarantee no distortion or deterioration of plate in our cells under currents that

{_ no other cell wlli withstand.

ELECTEIC FOWEH STOHAQE COldPAir?,
William Hood, ^tTestern SelUng Asent,

HI Monadnock BnildlnB. Cblcaso,
IGG £lm street,

Xew York City.
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E. E. & S. BABY.

Oar Baby carries lo to ^5 amp.
Our Baby is easily Trired.
•Inr Baby is origljial.
Our Baby behaves nieely on any circuit,

cludins '£^0 TOlt
Oup Baby is Just ^vhat you Tf^ant.
Try some.

New York Office, Thames BIdg.

Our Baby was born February 5th, 1895, and is thriving nicely on from ten

to twenty-five amperes a day.

This Baby can be used on any circuit up to 220 volts. Can be wired for

cleat, moulding or concealed work, having our special combination binding

post. Is mounted on porcelain base. Dimensions 2}4 in. hy ij^ in., and stands

i^ in. high over all. Brass and copper parts highly polished and lacquered.

0^A.I5I XTE'-A-CarTTUEID BIT

ELECTRIC ENGINEERING & SUPPLY CO.,

s-z":es.a.otjs:e:, ^t.

The M.iB, Telephone Co.
Own letters pat
issued April 12. i

all possible form
mitters in which
not in constant
are not affected
Berliner Transm
in your orders.

ent No. 361,124,
887, which covers
s of Battery Trans-
the Electrodes are
contact, and they
in any way by the
itter Patent. Send

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

p. L SPOOLER, President. C. E. BBOSS, General Mnnager.
B. li CLAFKh:. Vice-Prest. U. C. DODGE, GenU Sopt.
a. S. KILVI.NGTON. 2d Vice-President.

E. W. BATCHELDER, Secretary-
R. M. LAMP, Treasurer.
C- F. LAMB, General Attorney.

THE STANDARD

Telephone and Electric Co.,
ovcA-iDisonsr, wis., xj. s. -a..

MANUFACTUBEKS OF THE

STANDARD LOUD SPEAKING TELEPHONE.
Employing Milde Microphone.

U. S. Patent granted April 17, 1894.

Perfect in Detail, of Highest Efficiency, and Best Possible Elec-

trical and Mechanical Construction.

Standard TelephonesPole Agents lor the United

States for the celebrated

Milde Battery

Transmitter.

Sensitive aa a Blake.

Powerful as a Solid-back.

No adjnatment required.

Will not Pack or get out oE

order.

Have been adopted by Tt-le-

phooe h xcbangee. Leading
Kailway Companies and Cor-
porations, throuKhont the
United States, for long distance
work after severe comparative
teste.

Our Warehouse

Telephone System
Is in ufe in Public Bnildings,
Banks, 'Wholesale Houses and
Factories,

Contractors for

Complete Telephone

Exchanges
For Cities, Towns or Villages,
Toll Lines and Wapehouse
Plants.

For Simplicity, siuall dimen-
Bious. entire multicontact,
and potverfal transmission it

lias no equ<»l. Adopted "by

Governments, Exchanges and
Railways ui EUROPE, ASIA
and SOUTH AMERICA.

LONG AND SHORT DISTANCE. (Non-Infringing;.)

TUft MilHn Tr»a n mi+tar ^"^ received the following awards:—Gold Medals at Havre,
I lie Ifll'UC I all&llllllCI Barcelooa, and Brngsels, 1887-8S; eight Gold and Bronze Medals,

Paris, 1889; Gold Medal, Ediobargh, 1890; Hors Ooncoars, Paris, 1890, Chicago, 1893, and numerous
others. COMPARISON IXVlTJkSD.

Trial Instruments sent to any part of tlie UniteO. States*
Jtlany leatllng Supply houses handle our apparatus exclusively,
M^rices moderate, liiberal discount to dealers ordering in tjiuantities.

, Correspondence tSolicited.

We Sell on Merit, and will G-narantee Perfect Satisfaction,

! I
Tbifi company iB manufacturing A CoiTipound Magnoto Telephone

Which it sells outright under a guarantee both as to efBoiency and as against Infringement of patents.
It talks as well over one hundred miles as any other Telephone talks over one mile.
This company is also prepared to fnlly equip Telephone exchenges, {fnmishine everything from

the telephone to the wire and poles). Private lines. Factory plants, etc., and do all kinds of construc-
tloD work. Send for circulars and price Usts.

TVESTEBN TELBPHOATE C03fSTRUCTI0N CO.,
539, 540 and 541 Stonadnock Blb^ Chicago, 111,

Standard Telephones.
With Long Dietaace Blake Transmitters

and Standard Magnetos.

Complete Si 10(1 cu^h per Set.
Guaranteed positively not

infringing.

PHILADELPHIA TELEPHONE COMPANY,
Box T07, Philadelphia,

TELEPHONES

l)
UDiyersalTeleDlioiieCo.,

Indianapolis, hi.

$5 TO $15 TXSIiBPHOIfffiSS.
Supplies of Every Description.

Transmitters (Blake Pattern); Hunning Silver Dinphragm or Magneto Receivers; Magneto
Bells; Wire Cross Arms; Insulators; Induction Coils; Backboards; Switches; Batteries,

etc. Wholesale Prices lo Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 343 Dearborn St., Chlcaso.

Western AKents for DANBURY ELECTRICAL WORKS.

Telephone Exchange

I

[•««^^

1 11
1 m
m. """"•'-SJ

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction
Companies
or Consu-tners.

Write for prices.

FORSYTH dcFISK,
Sole Manufacturers,

Uta and 614 Rial to Bids ,

Factory OfHce : 32 Mfrs. Bldg., pUip APH
cor. Canal and Rantlolph Sts., UllluAuU.

For any electrical book published filled

promptly on receipt of price.

ELEOTEIOIAN PUBLISHINO COMPANY
6 Lakeside BnltdluR, Ohlcaffo.

Headquarters for TELEPHONES,
RECEIVERS,

TRINSMITTERS,

MAGNETO and

EXTENSION BELLS,

WIRE AND CORD,

WOOD BRACKETS,

GLASS INSULATORS.

The Most Complete
Stock.

MILWAUKEE, - WIS.

Our lustruments
are absolutely

NON'-INFRINGING.

Specialiigent for Okonite Wire.

T
ELEPHONES

FOR ALL PURPOSES, AT THE LOWEST PRICES.
SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO.,
109 N. nth Street,

sT.iiOvis, aio.

Magneto Bells
AND

Standard
Goods.
No

Infringements.
TELEPHONES,

Get Our Prices
Before

Purchasing
Elsewhere.

E. <&, F. GILLETTE,
BAYFOBT, COXK.
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THIS ILLUSTRATION REPRESENTS OUR

FAN MOTOR EXHIBIT
AT THE WORLD'S COLUMBIAN EXPOSITION.

It will be readily seen that the fan motors are the celebrated

MESTON ALTERNATING CURRENT FAN MOTORS
Which have always been so favorably received. We are General Western Agents for the

entire output of these goods, and are prepared to quote manufacturers'
prices for immediate shipment from Chicago stock.

ELECTRIC APPIJANCK COMPANY EXHIBIT—WORLD'S FAIR.

Our line of high grade Electrical Supplies is more complete than
ever before, and our PRICES ARE LOWER.

We have added several new and desirable specialties and are in

better shape than ever to handle your business—
SEND IT ALONG.

Electric Appliance Co.
p

ELECTRICAL SUPPLIES,

General Western Agents PARANITE WIRES AND CABLES, "O. K." WEA.THERPROOF
WIRES AND CABLES. And Representinsr NEW YORK & OHIO CO., Warren, Ohio, Manu-
facturers of the Packard Lamp; PACKARD ELECTRIC CO., Warren, Ohio, Manufacturers
of the Packard Transformer.
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HART $NAP SWITCHES

!

STANDARD SWITCHES, 5 and 10 ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches upon one plate.

Cut illustrates 4z-way or coinmutalion
stvitch, controls a light or group of lights

from any desired number of points.

SESD FOB CATAErOGUE.

THE HART & HEGEMAN MFG. COMPANY,

The SraPastlrsis.

T. H. Brady, New Britain, Conn.. U. S. A..

Manufacturer of Mast Anns, Pole and
Swinging Hoods, House Brackets and
other Specialties for Constrnction
Work. — Catalogues and Fricea fur-
nished on application.

I

For Traction 'Work, Electric

Lighting. Electric Launch, Tele-
graph, Phonograph, Snrgical, and
for all purpoBes where Light and
Power are required.

Prices on Application.

D. E. BOSWELL & CO.,
154 Lake St., Chicago.

That Mutual Confidence
existing between our customers and

oursp-lves is the strongest indorsement

we can offer intending purchases of

our apparatus. Once a customer, al-

ways a customer. No electric lighting

system so satisfactory: none so efficient

electrically. Moderate in price.

Send for our book; tells the whole

story. Only cost you a postal or a

letter.

Standaed Electric CoypANT,
'205 La Salle St , cor. Adams, Chicago.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephone Co.,
This Byetem does not Infringe the patents of the Bell Telephone or Western
Electric Co We build exchanges complete for local companies, or will

install end operate exchanges ourseives at a low monthly rental. We keep
in stock Blake transmitters and all kinds of supplies.

HIAATITFACTrBGRS OF THE SHAT£B LON6 DISTANCE PUIiTERIZED CARBON

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

Thames Buildine, ^7 Thames Street, NEW YORK. For Exchanges, Etc.

P. & B. Armature and

Field Coil Varnish.

P. <" B. Insulating Compound.

P. ^ B. Insulating Tape,

"We are the sole manufactureis of the F & B.

products which have been the STANDARD
for ten years.

Send for samples and price lists.

The Standard Paint Co.,
CHICAGO:

Metropolitan Elec Co..

186-188 Fifth Ave.

No. 2 Liberty Street,

NEW YORK.

LONDON:
Robert W. Blackwell,

39 Victoria St.. S. W.

MOTOR&RMATURESGOSTMONET
You can prevent them from burning out by using

THE BRODIE AUTOMATIC M0T0R-SWIT6H.
It combines in one piece of apparatus a double-pole switch, adjustable limit-

switch and automatic cut-out, and instantly disconnects the motor whenever it is

overloaded and whenever the circuit fails from any cause.

Agents wanted in all sections of the country.

For circulars and prices, address

THE BRODIE ELECTRIC CO., - Manchester, N. H.

BRYANT
DOUBLE POLE
SWITCHES.

For Iv^oijilcieci a,nci Concealeci "Work..

Bryant Electric

Bridgeport, Conn., and Chicago.

GRIEK BROS, Managers, Western Office.

Uatay Knife switcli.

The R. Thomas & Sons Porcelain is good.

C-S SPECIALTIES.

C-S Flush Double Push Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
Single Pole—Double Pole—3 Wire.

C-S Flush Automatic Switch.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

0-8 Flash Doable Pueh Switch—Double Polo.

THE CUHER ELECTRICAL & MFG. CO.,
ISV So. nth Street, JPhilaaelphia, Pa., V. S. A.
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EcGETiE F. Phuxips, Prest. W. A. Hathawat, Treaa. W. H. Sawter, Secy.

AMERICAN ELECTRICAL WORKS,
PROTIDESrCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

N'EW Tore Stobe, P. C. Ackerman. 10 Cortlandt St.

Chicago Stoee, F. E. Donohoe, 24X Madison St.

MoNTitEAi, Beasch Eugene E. PhilUpa' Electrical Works.

I \

UiDOHBLE &ROOVE PONY INSULATOR.
Can be Used for Transposing.

The points or teats oa the lower rim of the petticoat attracts the
water on the outer surface of the insulator Into drops. The water
drops from these points ou to the crose-arm, thereby preventing the
moisture from creeping up on the inner petticoat, and thence to the
pin. Owing to the great euccesa of our Patent Teat Insulator in Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice that of the ordinary Insulator, we have concluded to
apply the device to all Insulators for Telegraph, Telephone and
Street Railway Work.

Staodard Screw Glass Insulators,
Floor InsnlatorH. Glass Break Knobs, Battery Jars, Arc

Liffht Globes for all Systems.
Colored Glass Insulators to designate diflerent currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Seod Model or Drawing and we will furnish estimates.

Hemingray Glass Co.,
Office. Covington, Ky.

-^'^'"^^o^^" 1848-
Factories, Muncie, Ind.

THE

"CLARK" WIRE.
For Switchboard, Kallway aid Motor nee, we make all

sizes of Stranded and Flexible Wire and Cables with Clark's

losnlatioD.

The Clark Wire has been before the public and in use for

ihe paat niae years, and haa met with universal favor.

Thousands of miles of this wire have been sold, and

are in nee throughout the United States and Foreign Coun-

tries, and the demand for it is constantly increasing, because

it always gives perfect satisfaction.

BRANCH OFFICE:

1649, 1650, 1651 MONADNOCK BLDG.,
CHICAGO. I1.L.IXOIS.

CLARK WIRE"

:^i|^
TRADE

TfEMQNT

;

In ft Letter from the Inspector of the Boston Fire Under

writers' Union, he states : " A Thoroughly Reli

able and Desirable Wire in every respect."

The Rubber ased In insulating our Wires and Cables Is es-

pecially chemiGally prepared, and will not deteriorate, oil'

dize oi.' crack, and will remain flexible in extreme cold

weathe"". and Is not affected by heat.

We guarantee oar Insulation wherever used. Aerial, Under
grounder Sabmarine, and our net prices are as low, if not

lower, than any other first- class Insulated Wire,

"We shall be pleased to mail Catalogues with Terms and

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St.. Boston, Mass.

HENRY A. CLARK,

Treas.and GenM Mgr.

HEEBERT H. ECSTIS,

Frest. and Electrician.

ror the WESTERN ELECTRICIAN.—sx.oo.

—

GRAPHITE SPECIAIiTIES
FOB KX<KOTBICAI< VS£S;

Graphite Bods of Tarions jLeneths, &om 1-S Olin to 100 Ohms Besl0taii«»
to tlio ineh. «^raphite Boxes and Orndbles, Beaistlne H«at*

of 4.000 Degrees. Inquiries O^ladly Ansirered.

lOS. DIXON CRUCIBLE CO., Jersey City, N. J;

SPEAKING TUBES AND WHISTLES.
Oral, Electric^ Pneamatlc and Mechanical

ANNUNCIATORS AND BELLS.
Full Iilne Alwaya In Stoeb.

W. R. OSTRANDER & CO.,
S04: Fnlton St., Kew 'S'ork.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send for New OAtaloode. Out August Ist.

CM Electric Specialty Ml Co.,

28 S. Washington Ave.. Minneapolis, Minn.,

MANDFACTUBEH8 OP

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Correspondence solicited.

Storage Batteries
FOR ALL PURPOSES,

Bradbury-5tone Electric

Storage Co.,
LOWELL, • Mam.

Electric supplies.
Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Thayer Electric Go.,
1027 Garfield Building,

TELEPHONE 2910.

Don't let your contracts until you get our prices.

Prompt attention given to all orders.

PHILLIPS INSULATED WIRE COMPANY,
-MANtrrACTUEEES OF-

"0. K." INSULATED WEATHERPROOF WIRE
For Electric Railway and Electric Light Work.

CHICAGO AGENTS: SupeNor Quality. Perfect Insulation. Handsome Finish.

Electric Appliance Company. New York Office. 39 and 41 Cortlandt St.
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ELECTBICAl

SUPPLIES.

WESTERN ElECTIilG COMFANy,
CHICAGO. NEW YORK.

StUwell's Patent Live Steam-Feed Water Purifler,

Removes all lmpurities>

Entirely prevents scale in Steam
Boilers. Catalogue on application.

W TheStilfell-Bierce&SmiMaileCo,,
OAYTOX, OHIO.

RledoD Iron & Loc'tive W'ks, San Francisco, Cal., Pacific Coast Agt.

Wisconsin Resorts.
Excursion tickets are now on tale bv

the Chicago, Milwaukee & St. Paul Rail-
way to Burlington, Elkhorn, Delavan,
Milwaukee, Waukesha, Palmyra, Hart-
land, Nashotah, Oconomowoc, Kilbourn,
Sparta. St. Paul, Minneapolis, Lake
Minnetonka, Tomahawk, Minocqua, Elk-
hart Lake, Ontonagon, and all resorts of
Wisconsin, Minnesota, the Michigan
Peninsula and the Northwest. Special
low rates made on Friday, Saturday and
Sunday of each week to Wisconsin Re-
sorts. For rates, time tables and further
information apply at Ticket Office, 95
Adams St., or Union Passenger Station,
Canal, Adams and Madison Sts.

WANTED.
Situation aa Superintendent, ElectrlolHn or

Steam Enjflneer of an eiectric light or t-treet

railway. Seven years practical experience opera-
ting and constructing light and power systems.
One year B9 superintendent of a large light and
power plant. Fifteen years constructing and
operating steam apparatus. Machinlet by trade;
experience with water power.

*'C U.'" care Westeen Electrician.

FOR SALE.
5 Bergman 10 amp. Alternating Oorrent Arc Lamps.
5 Knight 10 amp. " '* " "

1 Helios with Spencer Economy Coll.

Above lampa are In flrst-claas condition, used
but a short time and will EelL cheap.

0. 1. Newton's Sons Co.,
SP.*KTA. Wis.

Scrap Copper Wire

It will pay the Electrical Plants Lu

save their Scrap Copper Wire and ship
to us in any quantity, at the following

prices, f. o. b. Chicago, cash on receipt
of same:

Bare Copper Trolley Wire 8M cis. per lb.

Ordinary Bare Copper Wire Scrap, 8 " "

Insulated Copper Wire 5 to 7 " "

Heavy Red Scrap Brass 7 " "

Heavy Tellow Scrap Brass 6 " "

Light Sheet Brass. 3?2 " "

We receive metals in any quantity
and send prompt returns. We also

supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also

Babbitt, in lots of 100 lbs. and over, at

the very lowest prices. It will pay you
to correspond with us. Address

Sfarts Metal Wmi Co.,

CHICAGO'S LEADING METAL HOUSE,

Establiahed 1885. l^eO-lSS AV. I^ake St.,

Incorporated 1895. CHICAGO, ILL.

Write for Illustrated Catalogue.

Table Push.

u

SEND FOR NEW CATALOQUE.

BELLS, PUSH BUTTONS, ETC.

HUEBEL& MANGER,
MANUFACTUREES

Electrical and Brass Goods,
286-290 Graham St., Brooklyn. N. T.

25 to 800 Lights.

and MOTORS.
H H. P. and upward.

The Elliott-Lincoln Electric Co.,

1124 Payne Avenue,
CliETEIiAKD, OHIO.

POftCELAIN^^ANUFACTORY.

'i*»^

HENNEY BUGGY CO.,

H.

< -

1%

377 and 379 Wabash Avenue, CHICAGO, ILL.

MANY SWITCHES
HAVE OOME AND GONE, BUT THE

f^p^l NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TEY THEM AND WONDEB WHY YOD EVER USED

ANY OTHEK.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

Ob^ Coffee. SIwIEltihq-,
—^-sr

—

Edward Dyer Peters, Jr., M. E., M. D.

SECOND EDITION, REVISED AND ENLARGED.

Price, Postage Prepaid, $4,00.

THE HOST COMPLETE VOBK OF ITS KIND PDBIISBED.

Electrician Puliiisiiinir Co.,

WOVEN WIRE BRUSHES.
The best Woven Wire Commutator Bru?;h
in the marl;et is pat'd and manufactured by

The Belknap Motor Co.. Portland. IWe.

Telephone, Main
1096.

Wm. J. Alesander, Pres.
Geo. T. ^-chaster, Vlce-Pree.
F. J. Welch, Secretary.

I'horo and Wood Ensraviug,

CHIQflQO ELECTROTYPE
& STEREOTYPE Q2.

ip6 and 19S Clark Street, Chicago.

Fine Book and Catalogue Work a Specialty.

USE THE BEST I

Eureka Gommutator Compound.
A perfect Compound for Dynamos and Motors.
Works on any Gommutator wiih Cooper or Car-

bon Brushes. Send for sample; price 50c per stick.

Edw. R- Tornberg,

ELECTRICAL
BOOKS.

Orders Filled Promptly.

Electrician Publishing

Company,

6 Lakeside Building, - CHICAGO.

6 I.<cil£esi<le Bldg*. CVLLCAJGrO, ILL.

GOOD PATENTSm Procmred. 30 Years' PraeHce.
GKAMT lATSUBED. Pamphlet, re-

ferences and advice tree.

CHAS. J. GOOCH. WesUngtoi. D.C.

THIS TELEPHONE

IS OiLIvED THE

Uil DistaflCfi,

No. I.

Will speak one thousand miles
on a properly constructed
Hue. You can hear a watch tick

one hnudred miles. Is that
satisfactory? If eo, write to

W. A. CUSTAFSOM,
JOIi1£T, Ilili.,

For prices and iuformation.
Send buBinesB card, I sell to

the trade ooly.

NEW INSULATING JOINT.

Sectional View—Patented July 10, 1891—Full Size.

For Insulating Fixtnres.
This joint conforms to the requirements of Under-

writers' rules. Write for prices and circulars.

iHterslate Complete Electric Coaslmctlon Co.,

809 to 817 So. 7th St., ST.LOUIS. MO.
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attenHon of ELECTRIC COMPANIES Is called to this CRLEBRATJBU WATER
^^ HEEL 88 particularly adapted to their uee, ou account of ita remarkably steady motion.
Iiigh Npee<l ai.d si'*'at eflicieney anil largre eapacity for its diameter, beiog double
the power ol most -wheels of the same diameter. It l8 used by a number of the leading electric com-
paniea with ffreat satisfaction. In the economical use of water it is without an equal, producing the
highest per cent of ueefoi effect guaranteed.

SEXn POR CA.TAl.OGUE AN£> VAUTICUliARS.
The accompanying engraving represente a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

The Stilwell-Bierce & Smitb-Valle Co., Dayton, Ohio.
Blsdon Iron & Locomotive Works, San Franolsoo, Oal., Pacific Coast Agents.

The Standard Open Circuit Bat-
teries of the World.

SEND rOB CIKCUL4K AND PKIOES.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St., N. Y.

^v^ost IDTJLxa-Tole Cells F;coca.-u.ce(a..

a*ZI.XTSTE]33

SB A S

.«= «5 ^

« on? M<
» -^

00

Manufactured by The Butler Hard Rubber Co., 33 Mercer St., N. Y.

MAP OF THE UNITED STATES.
A. large, handsome Map of the United

States, mounted and Buitable for ofBce or

home use, is issued by the Burlington
Route. Copies wiU be mailed to any ad-

dress on receipt of twelve cents in postage
by P. 8. EusTTS, Gen'l Pass. Agent, G B.
& Q. R. R., Chicago, 111.

SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care taken in producing a uniform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

PRIMARY

BATTERIES.

OVER 5 VDLTS-5AMPERES FROM I CELL
BOYNTON MULTIVOLT BATTERY CO.,

10. 13 and 14
Whipple Street. BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 iQ.

Price, $6.50.
Send for Sample

HAVE
YOU
READ

iDveDtions, Researches aiii Writiigs of Nikola Tesla,

B; THOUAS COUUEBFOBD utahtttj

600 Pages. 330 Illustrations and New Portrait.

BEB PAQE XVI FOE TABLE OF CONTBNTB. OEDBK AT ONCE,

TESLA'S
NEW
BOOK?

ELECTRICAL BOOKS
Of AJLL ZSLii:xa.s.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside BIdg., CHiCAGOc

I
S
Co

T
T
O

WE MAKE Storage Batteries,

Power SsFan Motors 4 to 20 HP.

Dynamos. 5 tosooLight.

We repair the bad ^j^,
work of others. & ^S^5 ^^^^^'

do it good. J^M^ 12-inch,

THE. DIETERICHS-WARWICK! ELECTRIC

Ghostly Union Telegraph Co.

DISPATCH FROM HaDES .

ondthmt ^MM?/ ^vul.

Three Speed. #17.50. K^rCCrf/TtJ f^Ut.

COMPANY, CLEVELAND, OHIO.

IS

ID

O

ST
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EDISON FAN MOTORS.
LUNDELL FAN MOTORS.
NATIONAL CARBONS
AND CARBON BRUSHES.

EDISON-LA LANDE BATTERIES
AND FAN OUTFITS.

HARDTHMUTH CORED AND SOLID
CARBONS IN ALL SIZES.

CHICAGO EDISON CO.,
DEALERS IN

ElLKCTi^RIQ LIGHXINQ SUPPLIES,

All Kinds of
RUBBER WIRES,

CORDS
AND
CABLES.

EDISON BUILDING,

139 ADAMS STREET, CHICAGO.

KNIFE SWITCHES
IN STOCK,

FROM 10 TO 1,000
AMPERES.

CUT-OUTS,
SOCKETS,
ARC LAMPS,

INCANDESCENT LAMPS,
Etc., Etc., Etc.

The Electric Railway of To-Day.
By H. B. PRINDLE.

60 PAGES, PROFUSELY ILLUSTRATED.

PRICE 50 GENTS.

The author describes the ELECTRIC RAILWAY

SYSTEM in a popular manner, using such language

that ths reader who is unfamiliar with technical terms

can readily understand the construction of the appa-

ratus and the functions of various appliances used in

the electrical propulsion of street cars.

It contains a vast amount of useful and valuable

information for every motorman and those interested

generally in Electric Railway work and improvement.

PRICE 50 CENTS.
POSTAGE FREE.

Electrician Publishing: Co.,

6 Lakeside Building, Chicago.

CHICAGO SHORTHAND INSTITUTE, 35th St. and Wabash Ave.
A Central School of Shorthand and Typeirritlng; of the

most Jnodern and Complete Type.
A COUPl^BTR COURSE OF SfiOBTHANO. We o£Eer yoa shorthand loBtructlons

In abundance, and most excellent In quality. Our conrpe Is graded and arranged ia logical order. We
claim not a new eyfitein. but a new method of ltnpaningth<*art of shorthand by which we can equip
any ordinary intelilgeDt persoo for the execution of any stenographic work devolving upon the er^jert
atenpgrapher or court reporter.

The method of Ingtruction employed is practical and progressive. The principles are taken up and
explained in nn orderly manner, aadthe student directed how to apply them correctly In the work of
forming the characters rapidly and arti-tically. Ton may have access to the quintessence of the
staodard systems— Pitman, Munson, Graham. We guarantee to turn you out a luli-fledged steaog
rapher ''bpable of any kind of stenographic work The art is made a specialty.

Tuition, $10.00 per month Secure class seats immediately.
Evening classes, $5.00 per month. 98 per cent, of our students hold positions.

MICA
Eugene Munsell& Co.

'2tS WATER ST.. H.Y.

W. H. SILLS.
153 E. Lake St., Chicago,

CUT «NB UNCUT
- India and Amber -

Stamped Solid 5lieet

SEQMENTS
..o RHEOSTAT

TAPER RINGS,
TUBES, - .

SEQMENTS,
TROUGHS,
puATEs, CLOTH, &c Mica Insulator Co.

Send for Catalofrue anil Prices.
218 WATER ST., N.V.

^ AaEHT* WITH rWLL aTOCKB ON ttMO,!.

-\. S. PARTRIDGE, SINCLAIR RANDALL, CUYAHOGA SUPPLY CO,,
B'k ConiTnerod Bd'c. St. Loais 59 W. Jtn St., Cincinnati. 10 S. W.iter St., Cieveiand.

J. W. BROrtK^ A Cn.. ISO Sntter St., San Francisco.

fS Tri-*iK ivio^T Kr>^ j^ I F=» icvis L-ier

^^r^ (p>/\-rE:NT-ED.) ^ VJ
High grade packincsS
FOR STEAM, WATER,GAS, AMMONIA, ETC.

i<;^^!r^^JiffLOCH'S „YDlAUUCPACHm

'

^ RELIABLE. DURABLE & GUARANTEED.

THE GARLDCK PACKING CO.

624 pages, $3.00. 150 pages, $1.00 158 pages, $1.00.

iELECTOeiAN

136 pages, $1.00. 140 pages, $1 00.

An Excellent Series of Electrical Books.
BY T. O'COUHOR. SLOAHE.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside BIdg., Chicago.
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FONTAINE CROSSING & ELECTRICAL CO.
Now is the time to place your orders for Ventilating; Apparafns.

Sizes: 18 inches to 96 inches in diameter. Wound for no, 220 and 500 volts.

FULLER'S PATENT COMBINATION FAN MOTOR
For public buildings, theaters, hotels, restiurant?, factories, churches, and all places where fresh air is necessary.

What you want is FKESH AlB, not the sime air churned over and over again, as is the case with toy Fan Motors of
10 and 12 inch variety.

Also Manufacturers of Fuller Double-Voltage Dynamo, Standard Dynamos and Motors.
Prices Quoted on Application.

Works and Main Offices, DETROIT, MICH.
Chicago OfBce: New York Office: Boston Office: St. Louis Office:

1020 The Rookerv.
ELLISON & THOMPSON, Agts.

67 Cortlandt Sr.

J. TONES & SON, Agts
Room 20 B. Equitable Bldg.

F. P. BARNES, Agt.
7026 Michigan Ave.

W. S. MERKLE, Agt.

ELECTRICITY FOR ENGINEERS.
New Edition, Just Out! Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—CHAPTER I: Electricity; Positive and Negative; ConductorB, Non-
Condactors and Ineulators; Electf-Motlve Forces VoUb; Re8i§tance: Ohms; Current; Amperes.

—

CHAPTEBn: Dynamos; Magnets; rield Colla; Electro Magnets; Permanent Magnets.—CHAPTER III:

Armatureg, Conatrnction of, Differeut Elnds of; Commutators, How Made and Connected; Heating of

Armatures; Eddy Cnrreots.—CHAPTER IV: The Current; How Produced; Induction; Series Wound
Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Current and Constant Potential Dyna-
mos; Series and Parallel; Parallel or Multiple Arc System.—CHAPTER V: Incandescent Lamps; Fila-

ment-*; Connectinns; Flashing; Fihaai^tins: Tearing; Cindle Power; Operated in Serie-^; Antomatic
Cot-Out; In Multiple Arc or Parallel; Multiple Series; Multiple Series Cut-Out; Three Wire System.—
CHAPTER TI: The Arc Light; Uow Formed; Causes of Unsteadiness; Remedy; Effect of Shades or
Qlobis; Shape of Carbons under Different Conditions of Burning; Arc Lamps; Regulating and Cut-Out
Mechanism: Action of Current; C ulch Lamps; Clockwork Lamps; Double Lamps; Troubles ib Lamps.—
CHAPTER VII: Commatators and Brushe?; The Brush Commutators; Brushes; Different Styles of
Brushes; Double Brushes; Single Brushes; Troubles with Commutators and Brushes; Correct Position
of Brushes; Sparking fit Brushes; Cf.re of Brushes and Commutators; Flashing.—CHAPTER VIII: Cur-
rent Regulation; Hand Regulation; By P.isition of Brushes; Resistance Box; Resistance Colls.- CHAP-
TER IX; Araericn Syptem of Automa ic Current Regulation ; The Dynamo; Regulator; Action of Regu-
lator.—CHAPTER X; Brush System of Automatic Current Regulation; Brush Armatore; Diagram of
Circuits through Dynamo. Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial; Dial
Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound Constant
Potential Brush Dynamo.—CHAPTER XI; The E li^on System; Automatic Regulator; Ciiculta of Regu-
lator; Circuits of Dynamo; Action of Ra^ulator: Hiwell Pressure Indicator; Diagram of Circuits; De
Bcription of Parts and Operation —CH.\PTER XII: Excelsior System of Automatic Current Regulation;
Dynamo; Armature; Diagram of Circuit?;; Tue Regulator and Motor; Action of Regulator.—CHAPTER
XIII; Schuyler System of Automatic Current Regulation; Dynamo; Armatvire, Commutator and Brushes;
Diagram of Circuits in Armature and Field; Regulator; Circuits in Regulator —CHAPTER XIV: Thom-
son-Houston System of Automatic Current Regulation; Dynamo; Armature; Commutator and Brushes;
Controlling Magnet; Wall Controller; Diagram of Circuits; Air Blast —CH.\PTER XV: Walerhouse Sys-
tem of Three-Brush Automatic Currei t R gu'alion; Dynamo; Extra Brueb; Resistance Cotls and Regu-
lator.—CHAPTER XVJ; Ampere Meters; Tangential Scale; Solenoid M-ters.-CHAPTER XVII: Volt-
meters; Pressure and Potenlial Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle;
Differential Apparatus -CHAP! ER XIX: Whealetone Bridge or Electrical Balance; Diagram of Circuits
and Methods of Use; Bridge and RheoHat; Round Form; Square Form. -CHAPTER XX: The Magneto
as a Testing Instrument; Armature; Field; Beli; Diagram of Circnits.—CHAPTER XXI: Coupling Dyna-
mos Together; In Series; In Stiunt; Series, Shunt and Compound Wound Machines.—CHAPTER XXII:
Switches and Switchboards; Loop Switch; Plug and Socket; Change Over Plug and Socketi Conclusion.
CHAPTER XXIII: Electric Molore, General Principles the Same as in Dynamos; Types; Shunt and
t3rieB Motors Suitable for all General Purposes; Regulation of Shunt Motors; Of Series Motors; Conn-
er E. M. F.; Dlreotlon of Rotation and Direction of Current; Starting Motors; Diagram of Ooanection.

PART II. CONTENTS.—CHAPTER I: Alternate Current DynamoF; Principles of the Field.
Field Current Armature; Winding; Connections; Lamination; Different Types of Alternators; Regula-
tion; Leading Systems; The Brush Generators; Magnets; Armature; Principles of Induction.—CHAP-
TER II: Dynamos. Continued; The Mordey Alternator; Stationary Armatures; Field Magnets; Ferranti
Armature, Field Magnets; Winding; Collectors.—CHAPTER III: Dynamos, Concluded; Siemens Dyna-
mo; Best Magnetic Circuits; Stanley Con'itant Current Dynamo; The Armature; Self Induction; Regula-
tion —CHAPTER IV: Induction Coils; Converters; Transformere; Economy of Distribution; An Elec-
trical H. P.; Losses in Conductor; Induction Colls; Effect of Induction; Transformers.—CHAPTER V;
Transformers, Continued; Induction Coils; Converters; Transforming Up and Down; Desigu of Trans-
formers; The Static Charge; Protection Against; Grounding the Secondary; Other Devices; The Foil
Protector; Different Types of Transformers.-CHAPTER VI: Transformers, Concluded; Fuses; Regu-
lation; Winding of Transformers; Connecting to Circuit; Regulation; Safety Fuses.-CHAPTER VII:
Parallel System; Series Arc Light System; Diagram of Circuits; Parallel System; Primary Circuit;

Secondary Circuit; Placing of Transformers; Fuses; Diagram of Series Arc Light Circuit -CHAPTER
VIII: Lines of Force; Hysteresis; Maznetio Penetration; The Circuit of Lines of Force; Experiments
with Magnet; Rapidity of Reversals and Hysteresis.—CHAPTER IX: Arc Lamps; In Series; The West-
inghouse Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER
X: Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lhmp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents Differ
from those used with Continuous C irrents; Ammeters; Voltmeters: Description of Several Forms of
lostrumente.—CHAPTER XII: Measuring Instruments, Continued; Hot Wire Instruments; The Cardew
Voltmeter; Details of the Instrument: Low Potential Voltmeter —CHAPTER XIII: Voltmeters; Double
Coil Voltmeter; Two Types,-CHAPTER XIV: Spring M"t^rs Curled Spring Meter.—CHAPTER XV:
Twisted Strip Instruments; Diagram of Connectinns and Operation of Inatrument— CHAPTER XVI:
Recording Meters; Stanley Meter; Couscruction and Principles of Operation; Diagrams of Parte; Slattery
Induction Meter; Description of Parts and Principles of Operation; Watt Meter; Thomson Meter.
—CHAPTER XVII: Generators in Parallel; Difficulties in Operating; Alternate Current Generators In

Parallel; Arrangements of Circuits and Machines for Operating in Parallel; Diagram of Common Ar-
rangement of Machines and Circuits—CHAPTER XVIII: Ohm's Law; Strength of Current; Formulae
and Examples; Power and Heating Effects of Currents.—CHAPTER XIX: Ground Alarms and Leah
Detectors.

PRICE, $2.50.

Orders for Above Books, or any other Electrical Works, Promptly Filled on Receipt of Price. Postage Prepaid.

ElEGTRICIAII PUBLISHINB CO., 6 Lakeside Bldg., Chicago.

A NEW BOOK
nxro^w"

ELECTRIC TRANSMISSION HAND - BOOK.
Lieut. F. B. Badt's latest addition to our famous liand-book series, of

which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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FOR SALE,
CHEAP!

NEW 50 LIGHT

ARC DVNAMO

This machine has never

been used. In fact, has not yet

been taken out of shop. Is of

leading" manufacture and will

be guaranteed direct to pur-

chaser by makers. Will be sold

for one hundred dollars under

market for cash.

Address, DYNAMO,
Western Electrician Office,
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Directory of Principal Electrical and Mechanical Engineers.

B J- Arnold Mem. A. I "
1

Coosnlting Electrical Eogineer. 1

Electric Rui
SPFCIALTV: 1

ways acd Power Stations. 1

1S41 JIai (jiiel le Illtls-. < Iiicaso. 1

I

C. E. Woods & Co., g;|;Sgan
I Special Electrical Engineers.

IDeelf^ers Dynamo Electric irachinery and
Special Electrical Apparatus. General Elec-
trical EngiQeerinR. Arraagementa made for

! Permanent consoltatioa tn Railroads, Power
,
and Light Plants. JIflices:

Suite 1GI6 Mona'lnork IMrtir.. Chicago

William H. Bryan, M.Am. soc.m.e.

Mechanical and Electrical Engineer.

Coneultatioae, Reports, Estima'es, Planu, Pperi-

flcatione, Superintendence, Tests, Purcbasiny. I

Designs of Central Stations a Specialty.

Turner Baildin;::. St. liOuis.

Foree Bain,
Electrical ard
Mechanical Engineer.Consulting.

Designing,
Supervising, Plans, Specifications and
CoDstrucllrg, General Engineering.
Testing. Expert; in Patent Causes.

Suite IG.'57. 1658 aud 1659
Monadnock Building-, CHICAGO.

LOUIS E. WALK INS,

Consulting Engineer and Designer of Fewer Stations and E.ec'.rlcal Equipment.

Proprietor of Practical Systems nfPerranaent Hvorhoal Rnnll Transit Trolley, Electrical Canal

UoaC Prnpusinn, Unrierjrriu.iil i nniluits. Klti tiic, Govi-rnnrnnd ll.etert)

Electric railwiijs cxauiia. d, u-U leporLS made for c.ipital.

Correspoadence solio.tcd. JTicc anc! address, SO Coort St.. Bost.'H,

Owen Ford,
710 Security Bldgr.^ St. liOuls, Mo..

Engineer and Contractor,

Electric Railways, Lighting. Power and Min-
Ing. Water Works Systems. Power Plants

Developed for Electrical Transmission.

Goltz & Sinclair,

Electrical Eoginesrs and Contractors,

Marufaclurers' Agen s,

Tel. 912. Agents for Ideal Engines.

University ISldg;.. llilM'ctnkee. Wis.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BY THOMAS COMMEKFORD MAKTIN.

Cloth. 8vo. 330 Cuts and New Portrait. 600 Pafi:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1

.

Chapter 2.

Chapter 3

Chapter 4.

Chapter 5.

Chsptee 6.

Chapter 7.

Chapter 8.

Chapter 9.

Chapter 10.

CHAPrER 11

Chapter 12.

Chapter 13

.Biographical and Introductory.

.A New System of A'teraating Current Motors and Transformers.

.The Tesla Ritatinj Magna ic Field.—Motorj wUli CI jsed Conductorj.

—Synchronizing Motors —Ro ating Field Transformers.
.Modifications and Expansions of the Tesla Polyphase Sy.-tems.

.Utilizing Familiar Type of Generatorsof the Continuous Currenttype.

.Method of Obtaining Desired Speed of Motor or Gentrator.

.Regulator for Rotary Current Motors.
.Single Circuit. Self-Starting Synchronizing Motors.
.Change from Double Current to Siogle Current M'.tor.

.Motir with "Current Lag" Artificially Secured.

.Another Method of Transformation from a Torque to a Synchronizing
Motor.

."Magnetic Lag" Motor.

.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.
Chapter 15 Motors with Circuits of Different Resistance.

Chapter 16. . . .Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 Motors with Coinciding Ma*ima of Magnetic Effect in Armature and

Field.

Chapter 18...Motor Based on the Difference of Phase in the Magnetization of the
Inner and Outer Pa'ts of an Iron Core.

Chapter 19 Another Type of Tesli Induct'on Motor. '

Chapter 20 . . . Combinations of Sync'ironizing Motor and Toique Motor.
CH.APTER 21 . . .Motor with a Condenser in the Armature Circuit.

Chapter 22 Motor w th Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chapter 24. . . .A Constant arrent Transformer with Magnetic Shield between Coils

of Primary and Secondary.

Chapter 25.

Chapter 26.

Chapter 27.

.

Chapter 33.

Chapter 34.

Chapter 35.

Chapter 86.

Chapter 37.

Chapter 42.

.

PART II.—The Tesla Effects with High Frequency and High Potential Currents.

Chapte.^ 23.Introductory: The Scope of the Tesla Lectures.

.The New York Lectu.-e. Experiments with Alternate Currents of

very High Frequency, an 1 their applicition to Methods of Artificial

lilumination. May 20, 1891.

.The London Lecture. Experiments wit^ Alternate Currents of High
Pote«tial and High Frequency. February 3, 1892.

..The Philadelphia and St Lo'is Lecture On Light aud other High
Freq leucy Pneuome:ia. February aud March, 1893.

Chapter 29. . . .Te-la Alternating Current Gencato-s for Hi^h Freciuency.

Chapter 30 Alterna e Current Electrostatic Induction Apparatus.
Chapter 31 "Massage" with Currents of Hieh Frequency.
Chapter 32 Electric Discbargj in Vacuum Tub.s.

PART III.—Miscellaneous Inventions and Writings.
.Method of Obtaining Direct from Alternating Currents.
.Conden.ser3 with Plates in Oil.

.Electrolytic Registering Meter.

.ThermoMagnetic Motors and Pyro-Msgnetic Generators.

.Anti-Sparking Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39 Improvement in Dynamo and Motor Cooplruction.

Chapter 40. . . .Tesla Direct Currint Arc Lighting System.
Chapter 41. . . .Improvement in Unipolar Generators.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.

.Mr. Tesla's Personal Exhibit at the World's Fair. I Chapter 43 The Teala Mechanical and Electrical Oscillators.

This Tolame is of the utmost interest and value to all in any wise concerned in the stndy,
of electric currents. i^nnt postage free, to any address, on receipt of price, by

production er utilization

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building;, Chicag^o.

riectric Railway Supplies
^^B r*r^"^^^^^^^^^B'&=^ The largest and luost proiperoas stree
^^^^ f^< ^^^^^HB^^^^I^^^l' ^PSr~— tn »ll nthf^r.i nn nri^nnnt', nf ^re^it.t.ttr nt.rt^nft]

GEARS. PINIONS. BEARINGS. TROLLEYS,

TROLLEY WHEELS AND HARPS.
railway companies in I lie country are using our supplies, and they prefer them
andduraljility. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY,
p. A. ESTEP, Preeident and Treasurer.

J. R. McQINLEY, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
OHAS, J. MAYER, 121i Betz Building, Philndelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 180 Summer St.. BuBtoo, Mass., New Etigland States Sales Department.
STANDARD R'Y SUPPLY CO., Moaadnoct Block, Chicago, HI., N. W. States Sales Depaitment.
A. S. PARTRIDGE, Bauk of Commerce Building, St. Louis, Mo.. S. W. States Sales Department.
CHAS. A. OAVAGNA, Neave Building. Cincinnati OMo. Central States Sales Department,
EDWARD P. SHARP, U Niagara St., Buffalo, N. Y., Northern States Sales Department.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent improvements made In the New American Turbine have increased the power as per their dlami
eter, and produced greater etficiency from whole to half water than any other turbine, as evidenced by the
foilowing, copied from certified testa made at Holyoke. Mass., on the dates named, and signed by A. F, Siok.
man. engineer in charge of experiments, and E. S. Waters, hydraulic engineer.

The originals of these certificates and teste of other sized wheels can be seen at our office.

Test of a 45-inch Wheel-July 9, 1894.

uijiL^tMa) Whole Qate

,

,,.iLii.iii|li ^,nil^Mfaiag %

%
'A

16.06

16.42
16.78

IT.03

16. 8d

Rev. per
MIn.

119.17

122.00
117.33
111.83
118.67

On. Ft. I Horse
per Sec! Power.

141.68
127.18
11260
98.12
82. (i7

205.27
195,19
176.74
149,99
118,40

79,76

82.68
82.18
79.31

75.62

Test of a 4a-inoh Wheel - Jnly 14, 1894.

Whole Gate

Head.

16.33
16.66
16.69

17.13

17.48

Rev.per
Min.

128.00
134.80
129.33

126.26
121.00

Cu. Ft.
I

Horse
per Sec. Power.

134.18
120.85

104.85

92 76
70.80

199.66
188.14

162.89
142.40

82.77
79 21
70.60

. For information and oatalogue write

^THE DAYTON GLOBE IRON WORKS CO..Dayton,0.,U.S. A.

f9T^'ilflfi;<H"^e¥*¥aS^'MQV^M^^MiliMi'Mfd'^fi

L.M.MOyES, MANyFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

spf(.'i.illv desif^ned and adapted to

ELECTRIC POWER AND LIGHTING PLANTS.
Securinsi a hi^li ;rHa>'aiit«e(l percentacc and threat Ht<>adineftj4 of

motioTi, under varialile loads. An anequ;tled concentmlion of i>o\ver,
and an uiiprevecleiited hiffli velority. Its quiokly operatinc; bal-
:in<*ed s:ateM. afford.s prompt and fine €>;riilatinii by governor, Sal is-
fVi<-li«pn ;;iiaranloo(l wl»«'r»' others t'liil. Write for Catalogue, and

MMES LEFFEL & CO., Springfield, Ohio, U. S. A.

PLATINUM
For all Purposes.

Scrap aod Native Platinum Purchased.
BakEK & CO., 408-414 New Jerney

Railroad Ave., Newark, N. J.

PORTER & BUERDORF.
HAT.TTH AQBNTS FOB

DETROIT SYSTEM STREET R'Y MOTORS,
Generators and Electrical Supplies.

storage batteries for traction work sold with
guarantee of '20,000 miles without repairs'. InstaL-
lation of storage battery lifjhting plenta a specialty

Room SOS, Ac 'Zl ^nincy St.fCliicaeo.

FUSE WSRE] t«" '

AND LmKS \
Capaeitj.

FOR AIL SYSTEMS. ) """""[Z^orn,

The Independent Electric Co.
39th St and Stewart Ave., Chicago.

SHORT JOURNEYS
ON A LONG ROAD

Is the characteristic title of a profusely
illustrated book containing over one hun-
dred pages of charmingly written de-

scriptions of summer resorts in the

country north and west of Chicago. The
reading matter is new, the illustrations

are new, and the information therein
will be new to almost everj'one.

A copy of "Short Journeys on a Long
Road" will be sent free to anyone who
will enclose ten cents (to pay postage) to

Geo. H. Heafford. General Passengi-r

Agent Chicago, Milwaukee Sd St. Paul
R;i!lway. Chicago, 111

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

Txxs:

ELKHART TRANSFORMERS,
HORNBERGER ELECTRIC MFG. CO..

EI^KHART, INDIANA.

WE NEVER SOLD ONE
0/ 02ir Vacuum Peed Water Heaters and Piiriiiers tmiil

zi<€ had first satisfied our customer that it was capable of saving

vioney for him. Our Catalogue will inake this saving clear to

you. Shall we inail it? We also build the Webster Separator

and Willianies Vacuum System of Steam Heating.

Wapp^n Wmbst^r & Co.,
i;\V YOBK, 3!) Oortlandt Street.

uHICAGO, Monadnock Euildiag. CAMD£)N, A'. J

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and ''Compound" Safety

Water Tube Boilers.

BUILT IN UNITS OF SO TO lOOO H. F.

ALSO BUILDERS OF

Smoke Stacks, Fans, Etc., and All Glasses of Iron Work.

tSpccitlcations. drawings and prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Oives more poiver as to diameter with a

higher percentage ofuseful effect than any other
wutcr-wheel heretofore made. All sizes, right and left
hand, are ballt from patteroB perfected under erstematio tests in
the Holyoke Teeting Flume.

Parties having power plants which are uosatisfaotory, tui4
those contemplating the improvement of powers, will find It 1*
their interestto Confer with me, as I am willing to fi^ar*
antee results where others have failed, no mat*
ter what make of turbine has been in use. STATE;
KROI7IBI<^aiENTS AND ISEND FOB CATA-

S. MORGAN SMITH. York, Pa.
Efitimatee famished for complete power pluito anA

resQlts raaruitced.

isss.issi.

Morris, Tasker £ Go,,
INCOKI'UKATED.

Offices, 222-224 South Third Street,

PHILADELPHIA, PA.

PAISl'Ali IKOIV 1VOKK8,
I'hilaflelphia.

I>li:LiA.tVABE IKON ^VOKKS,
New <;a?4tle, l>el.

Mannfacturera of

Boiler TDks, Wromlit

Iron Pliies aM

Flltiiiss,

EIjECTKIC liKiiBT and BAIL.-
WAY PIFJB FOIiES A

SPEClALiHr.
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WE DON'T MAKE ANYTHING ELSE
Bend for Catalocne *'A"

And Frinted Matter.

UT Tubular and 6-incti Tnbe Boilers, Flange Steel, leldless Braces, Eclipse Manboles.

FULTON STEAM BOILER WORKS, RICHMOBD. IHD,

'•••••••*r\

'••as '

Gas,

OasolineTHE OTTO

ENGINES
and
Natural 6aa

Electric Lighting.
Sizes 2 lo 250 H. P.

Electric Light Plants in Operation from

2 to 250 H. P.

^S^^ The Otto Gas Engine Works,
- PHILAUBIiPHIA.

A BUSINESS PROPOSITION:
Any purchaser, so desiring, is ive'come to have his engine tested by

his own expert at our shops b'fore fhij>ment, and may accept or reject

the engine on that test before incurring the expense of installation.

THE WESTINGHOUSE EiiGINE.

I'OMI'Ol^XD, 5 to 1,000 H. P., Uueiiualed Bimplicity, high efficiency and moderate cost.

HTAKDARI>,5 to iS30 H P., A hlgh-claBB aut"matlc. endorsed by thousands of users.

JUAIIOB, 5 to 75 H. P., A durable and efficient aatomatic engine at a low price.

CATAIiOeUB ON APP1.ICAT10.V.

THE WESTINGHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S. A.

SELLING OFFICES:
26 Oortlandt St., New York, N. Y. 171 La Salle St., Chicago. III. 63 State St., Boston, Mass.
Westinghouae Bldg., Pittsburg, Pa. 210 Drexel Bldg., Philadelphia. Pa. 37 College St. Charlotte, N. 0.
21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lake City, Utah. Wonderly Bldg., Graod Rapids,
All Offices of the Westinghonse Electric & :\Ifg. Co. And All Forolgo Countries. Mich,

Save Money and ficonomize
BY USINQ

GREEN'S
ECONOIVIIZER

FOR STEAM BOILERS.

Can be applied to any type of boiler without
stoppage of works.

High temperature of feedwatcr much above
boiling point.

Catalogues, Plans and Specification

on Application.

SOLE MAKERS IN THE UNITED STATES.

ROOT IMPROVED WATER TUBE BOILER.

THE FUEL ECONOMIZER CO.,
MATTEAWAN, N. Y.

CHICAGO OFFICE, 1B40 MARQUETTE BLDG.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

C JjakesideBldg.. - Chicago. $1.00
Ji C. BRILL COMPANY, - PHILADELPHIA,

BTIILDEES OP EAILWAT AND TEAMWAT OAES OF ALL GLASSES,

Special attention given to tbe building of Electric Motor and Trail Oara,

Ideraol Brill No. 91 Tmok wltb aoUd forged frame, and "£ureka" Maxlucam Traction Pivotai Tmok.

SELLINO AGENTS:

8 Oliver St., Boston, Mass.

Monadnock Block, Chicago, III.

Perin Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

Two Hours' Ride

To Milwaukee.

Via Chicago, Milwaukee & St. Paul R'y,

Leave Chicago 3 o'clock p. m.
Arrive Milwaukee 5 o'clock p. m.
Milwaukee is a summer resort.

It is cool and pleasant.

Its hotels are the best in the west.

Start Saturday afternoon.

Come back Monday morning.

Four dollars for a round trip ticket.

Parlor car seats reserved in advance.

Chicago Ticket office, 207 Clark Street.

NORTH t!!»TAR POINTS
Ib the title of a book of reference for all points be-

tween Chicago and Lake Superior on the line of
the Milwantee h Northern K. R., and ie a valuable
publication for buBiness men and tourigtg who may
be interested in the development of the agricult
nral, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an illustrated pamphle
telling '^Where the Trout Hide " will be sent free
upon application to Geo. H. Heafford, General Paa-
nenger Agent. "North Star Route." Chicago, HI

Racine Automatic
HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially A(l;iiileil fur

ELECTRIC
LIGHTING,

And all placPB where
igh tii:iet;d in cmiiieclion
itb economy is desired-

Over 2,500 in use.

Porcupine ami Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

seiitl for. Catalogue
\ describing our new 1
' to ti H. P. Automatic
Engine and Boiler
ouific.

Racine Hardware Co.,
W. F. PARISH, Gea'I Sales Manager.

W, Mainuelle Building

Works, Racine. Wis. CHICAGO. ILL., U.S. A.

^^. .'mIU'u^a'c^uI.s phosphor-bronze
BEAR OUR

REC.XRADE MARKS. Ingots, Castings, Wire, Sheet &c.

TheRhosphor Bronze Smelting Co.LiMiTED

2 200SVASHINGTONAVE.,PHILflDELPH|A.,PA.
ORIGINAL MANUFACTURERS OF PHOSPHOR-"
Bronze in theUnited States and Sole

m^^mM^im^mm^^^mm
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500 Horse Power Polyphase Generators in power hoase of the Westinslionse Electric
and niannfactnrino: Company, at £ast Pitlsbnr^, Pa.

Wosling;Iiouse

Electric .

and

Manufacturing

Company^

SoSe Owners of the

TESLA POLYPHASE SYSTEM.
The ideal system for the distribution of power and light in factories and mills.

Motors, Arc Lights and Incandescent Lights supplied from the same circuits.

The system adopted by the Cataract Construction Company for their great plant at Niagara.

Adapted for transmission of power over long distances, also for local distribution of power.

Brushes and moving contacts may be dispensed with, rendering the system peculiary useful in mining operations.

All machinery in our new works at East Pittsburg driven by Tesla Polyphase Motors, supplied from a Central

Power Plant.

RESULTS: High Efficiency, Convenience, Economy of Installation and Operation, and Flexibility.

Inspection invited.

Two suits are now pending against the Thomson-Houston Company
under the Tesla Patents. Upon motion of the Westinghouse Company in

the Circuit Court at New Haven recently, the Thomson-Houston Co. were

limited to October 7th to take their testimony in defense. The suits will

therefore be ready for argument in the near future.

The novelty of Mr. Tesla's invention was recognized by PJiOK.
ELIHU TM03IS0N, who said in discussing the Tesla inventions be-

fore the American Institute of Electrical Engineers in 1888:

"I have certainly been very much interested in the description given by

Mr. Tesla of his netV and admirable little motor. I have, as probably

you may be aware, worked in somewhat similar directions and towards the

attainment of similar ends. The trials which I have made have been by the

use of a single alternating current circuit, not a double alternating

circuit."

Westinghouse Electric &

Manufacturing Company,
PITTSBURG, PA.Branch offices in all the leading cities.

Fojty Borse Power Tesla Polyphase Motor oper-
ating machinery in shops at East Plltsbnrs.

i
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SCHEEFFER'S RECORDING
WATT-METER.

For AlternatiDg Circuits. No Comiitator. No Brnslies.

Registers Direct Actual Power Consumed.

EASILY ADJUSTED. ABSOLUTEIiT RELIABIiE.

DIAMOND TRANSFORMER.
Simplest, Safest and Best.

FOE ANY VOITAGE. FOR AT^Xi SYSTEMS.

CUcaco Office, 1307 nanbattan BaUdine,
Central Electric Co., Selllne Agents.

DIAMOND ELECTRIC CO., Peoria, III.

The Electric ,Storage battery Co.
DREXEL BUILDING

PHILADELPHIA, PENNSYLVANIA

5'OLE OWNERS
of all Storage Battery Patents

heretofore controlled by the

General Electrio Co.

The Brush Electric Co.

The Edison Electric Light Co.

The Consolidated Electric Storage Co.

The Thomson-Houston Electric Co.

General Electric Launch Co,

The Accumulator Go,

Catalogue giving capaoitiea, dimensions,

weighta, prices, etc., on

application.

m.
SOLE

MANUFACTURERS OF

Woride Accumulator
tttiuiuttttmuitiiiununtiti

TRADE MARK
REG. SEPT 11. 1H91

^^
C')iperience absolutely proves that

Electric Light and Power

Plants cannot be reliably

or economically operated

without Accumulators.

ELECTRICAL STORAGE CELLS OF ANY DESIRED CAPACITY

Dictionary of Electrical Words, Terms and Ptoses.
?6S donble-colnmn Paees. SVO Illustrations.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-
tion or utilization comes under careful and exhaustive treatment. For
some reasons iit deserves rather to be called in Encyclopsedia than a
dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

3d. A general statement then follows of the Principles Of Electri-
cal Science on which the definition is Founded.

Clotli Binding. Type Pages lO x 7 Inclies. Price, postage Prepaid, to any part of the -worli, S5.0O.

3d. When, from the complexity of the apparatus, or from other COE-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of Oross HeferenceS
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

CLEARNESS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they

shall also be SIMPLE AND INTELLIGIBLE to those who hare had no
training at all in electricity, or are noTices in the art.

ELECTRICIAN PUBLISHINO CO.. 6 Lakevde Bnildins. CMoago, Illmoi»-
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."POROUS .>

Why not sei ^'^kV a.
the best i j^V.^^

^ij^ -^ Olve BS
^^gr^ trial order.

# ^*

CUPS
ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South 2^ St. Philadelphia

Catalogues on Application
Send but-iue^s Card aad metition

Western Eleotrician.

^YMAMO
(^ELTIN&i

JHULTSPATEMT*
WOVEN LEATHER LIKK BELTING:

»t. liOnls, aio;., 17. S. A.

^££NUINE_RAWHIOE

ItSyieE LEATHER.

iSBULTZ'S PATENT

tRULlEY COVER.

Ielt dressing
And

3J1BELT CEMENT.

p3joi:(rrrculari-

BKiSOHBS: Idl Summer St., BoBton; 113 Libert? St., New Tori; 129 North 3d St., Philadelphia.

Books
On electrical subjects sent to any
address on receipt ot price, postage

Electrician Publisliing Co.,

6 I,akealde Bldg., - CHICAGO.
Free.

Used by all the bear enginaers.

Tliey insisr on having it.

Cnecipeat lubricanr for all kindsof

machinery. Purest and Base.

&0

^—FINE TOOLS-^
CKica^o. liL \J.S.f\.

FIRE!

The destruction of our works by fire on April 7, was almost complete.
We have already resumed manufacturing and are making limited shipments which are daily increasing.

Send us your Orders, We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

"SSo-^xr "^orls. 01i±oas^- ^ostoxi.
FIRE!

SIZES UP TO 850 H. F.

VULCANIZED FIBRE CO.

£ISa7.A.]BXjXS^3E]X> 1873.
80I.£ HAHrVFACTUREBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

^it^SlSi.-,i^ The Standard Electrical InsnUtine Material otthe World. •<^S^i x t

IMPORTANT ANNOUNCEMENT.

INCANDESCENT LAMPS tlie HIGH GRADE STANDARD OF THE WORLD.
Quality will tell acdwe InTlte comparlsoDB and testa. Write to us before placiD^ yoar orders.

We have employed as Superintendent, MB. A. L. RELNaiANN, formerly Supt. of THE SAWYER-MAN ELEC3TRIC
CO. Hie ability 1b known to everybody in the electric light bneiness. Recent improvements made by him, added to
the qualities which have already givea our lamps.snch an enviable reputation, easily make the

New Tort Office, 39 Cortlandt St. \» Vj

aialn Office anil Factory: SO09 to 8017 Fine Street, St. Iionls.

CEDAR
STREET R, R, TIES.

Tlie Valenttne'Clarfc Co.,

704-706 BOOKBBT, . - - OHIOAOO.

THE NEDBERYiNSULATION

£ 1^' ALUMINUM BRONZE

^ TROLLEY^^
•<^ EQUIPMENT.

fO/r ELECTRIC RAILWAYS.
BEST IN THE WpRL D. ^
THE FIBERITE CO.'

"^

MECHANICVILLE.N.Y.
j^O/? SAL£ /vV £iV£f^y CfTy.

SELLING AGENTS

:

Mason Electric

Equipment Co

.

CHICAGO, ILL.

A. W. SOLOMON,
Savannah, Ga,

JOSHUA HENDYMACH.WKS.,
San Francisco, Cal.

Switchboard Instruments.
Volt and Ammeters for direct and alternating circuits.

Points of merit—Guaranteed accurate to i per cent.;

Large open scales, dead beat, gravity control and, last

but not least, Cheap. Special sale of direct current
instruments of the Magnetic Vane type.

For a Portable Voltmeter use our "Acme."
Have you seen our reduced prices on Standard Resist-
ances, Condensers and high grade Galvanometers ? If

not, write for circular No. 655.

Repairing and Standardizing of all kinds
of Electrical Apparatus a Specialty.

QUEEN <Sc CO., Inc..

J, G. GHAi'f Assignee.

Sfew York Office,
lie Faiton Street. 1010 Chestniit St., PHIMDEIPHIS, PA.

Electric Lighting and
Power Apparatus.

THE

The Brush Double Arc

Lamp Patents suatained by

repeated decisions

of tr. B, Courts. BRUSH
ELECTRIC CO.,

No. 10Arc Dynamo. 100 ligbts, 2,000 candle power.

iLgencles In all large cltlSB.

The RuBaell & Officer Electrical
Construction Co., Benyer, Col.

Bagnsll & HiuiB,Yohohama, Japan. Office and W^rks, Cor. Belden and Ilason Sts,. C1>£TK1/AXD, OKIOc



$3 per Annum. Copyrifihi, 138S, by
Ele«trici«a Pubiiahiot Compuiy, Chicago. EVERY SATURDAY.

Vol. X\-II. CHICAGO, JULY 20, 1895.

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

""H^RfrnxsoN?'' Simplex Hlertrical Company,
1137 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial, Undereronnd and Siibmu-lne,
far Telephone, Telesraph, Iiisht and Power.

K.EBITE TAPES* Write for catalogues, samples andprlcei.

W. R. BBIXBX, Mfr., J. E. SAM, een'l Aeent
S803 Broadway, Bfew York.

S. F. B. 3IOBSE A. CO., CAIiIFORKIA KIiEC. WKS.,
Chicago, III. 8an Francisco, Cal.

yew OBI<KAIirs EIiKC, C0„ Bfew Orleans, Xa.

W. H. H0DQIN8,
Secretary.

WILIAED L. CANDEE, ),>„,rf„„. „.„.„._ OEO. T. MANSON,
H. DUXANT OHEETEB, J

BnBlnesa Managers. ^^^,1 g^p,

THE OKONITE COMPANY, LIMIIBD,

13 Park Row, New Yorks
INSULATED

WIRES AiDCABLES,
For Atrial, Submarine and Underground Uit.

Candee Aerial Wires.

IVIanson Protecting Tape.

Okonite Waterproof TapSc
BKAXCHESiOhlcago, Boston, Philadelphia, Flttsburgh, Minneapolis, Cincinnati,

Kansas City, Omaha, LoulsTille, St. lionis, San Francisco, Xiondon and So. America.

i-ON'-i

BEST OF ALL IS

Hade by J, H. BUlirNI!I.I< A' CO., 7« Cortlandt St., UTew Torfc.

Best Oonetmction and Ingredients. Strongest, most Durable and Beliable. Size 6xaH, 60ots. per ».ill;

LIBEBAI. DISCOUNTS.

National India

Rubber Co.'s

WiresiBd Gables.
FBEDEBIOKS^MINOT'^ General Manager. j^^^^ ^^^ q^^,,,

New'rorkOfflce,481Broadway,H.L.BuriJlcl!,Mgr. RRIOTni O I
San I^ancisco, 575 ana 679 Market St. OniO Ul., II. I.

Cblcasfo, Metropolitan Electric Co., 186-18S Fifth Ave.

IRON ARMORED

IHSUlATIHe COHDM ITS.
[Two Wires in a Single Tube, the

Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works : 527 W. 34th St., New Torfa:.

Edwd. H. Johnaon, great. E. "W. Little, Yice-Pregt. and Gen. Mgr. Oha^. P. aeddes, Sec'y and Treae .

The FYFE RHEOSTAT
(For Starting, Regulating and Saving Motors)

I
Is Automatic in Release
from any Point of the
Resistance.

Made Willi and wlont D. P. SwitcL

Alisolntely Firepoof.

Malle for any Power.

Costs Less M OM Styles.

Write or Call for Descriptive Price List.

Hayes-Fyfe Company,
Chicago Office, 1006 Pontiac BIdg.,

lutomatlc in Release,
rWh D.F. Switch.

We are informed that irresponsible and unautliorized

parties are offering job lots of what they represent to be
Packard lamps, but which are worthless imitations, and
would caution consumers that thej buy the genuine only

from ourselves or our authorized agents.
NEW ITOBK A. OHIO CO., Warren, OUo.

EEiECTBIC APPIiIAlVCG COUPANIT, Chicago,
General Western Agents.

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & J. M. ANDERSON,

289 to 293 A Street, Boston, Matt.
Correspondence Solicited.

MAinrFACTtrBEB OF

INSUIiATED XSIiESCTaiG mriRE,
FI^TSXTBUE CORDS and CA.1SUES.

800 and gOg Worth Third Street. - - PHIIiAPBIiPHIA, PA.

iROLL-DROPi
aOMMUTATOB BABS.

FOKBST CITY BIjEOTRIO WORKS, Cleveland, Ohio.

OFFICE AND FACTORY, SANDUSKY, 0.

C AGENTS: ) .

0. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smith &i Wallace, Hamiltoa St , Boston, Masa.
Ed. H. Sharp, 44 Niagara St., Buffalo, N. T.
Arthur S. Partridge, Bank of Commerce Bldg.,

St. Louis, Mo.
Standard Ry. Supply Co., Monadnock Bldg.,

Chicaj^o, 111.

Beger & Atwater, 214 Pine St , San Francisco,
California.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

High and Low Tension, Direct and Alternating,

for all classes of work.

Foreign and Domestic, all of standard makes.
These goods MUST BE SOLD to close an estate.

Lowest possible prices. Write to

CHAS. H. WATERMAN, 1305 Havemeyer Building,
26 Cortlandt St.. NEW YORK.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

BEPKESENTATITES.
JULIAN SOHOi-L & CO., - 126 LlbertT St., ST. T. Olty.
HOFFMAN-EnSSELL CO., - 82 Lake St, OUcago, HI.
SOBANTON SUPPLY & MACH'T CO.. - Soranton, Pa.
THOS. K. CAREY & BEOS. CO.. 26 Llgbt St.. Baltimore. Md
MITCHELL. LE\nS & ST.4,TER CO., Seatlle, Wasb.
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MONOCYCLIC
SYSTEM

OF

ELECTRICAL DISTRIBUTION.

Central Station
IN

A Single Alternating Generator.

The Ilonooyclie Generator (ISO K, W.) The Induction Motor, 80 M. P.

^or Power Purposes equal to a Polyphase System, with all the Simplicity and Advantages of the Single Phase System.

Generators will carry full load in lights or motors or any proportion in lights and the rest in motors.

THERE CAN BE NO UNBALANCING.

Induction Motors Operated with results equal to those obtained with the Best Direct Current Shunt Motors with the same
Efficiency and better Speed Regulation.

Arc and Incandescent Lighting Circuits Operated on the Single Phase System as from tite Ordinary Alternator.

MAY BE ADAPTED TO SYSTEMS OF SECONDARY MAINS SUPPLIED FROM LARGE TRANSFORMERS.

GENERAL ELECTRIC COMPANY
9

MAIN OFFICE, SCHENECTADY, N. Y,

SALES OFFICES:
Boston, Mass., 180 Summer Street.

New York, N. Y., 44 Broad Street.

Syracose, N. Y., Sedgwick, Andrews & Kennedy BIdg.

Bu6alo, N. Y., Erie County Savings Bank Building.
' Philadelphia, Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street.

Pitteburg, Pa. , Times Building.

Atlanta, Ga. , Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, III., Monadnock Building.

Det-o't, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City, Mo. , New York Life Building.
St. Louis, Mo., Wainwright Building.
Dallas, Tex.. Corner Elm and Griffin Streets.
Helena, Mont., Electric Building.
Denver, Colo., 505 i6th St.

San Francisco, Cal , 15 First Street.
Portland, Ore., Front and Ankeny Streets.
Seattle, Washington, Bailey Building.

For all business outside the United States and Canada: Foreign Dept , Schenectady, N. Y., and 44 Broad Street, N. Y.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS,
ALPHABETICAL LIST.

Abendrotb & Root Mfg.
Co ssiU

American Elec. Mfg.Co....

American Electrical

Works - i>'>

&.Dder«on. Albert A J. M... l

Andrae, J. A Sons Co vii

Arnold, B.J ^^*

Babcocb AWlleoiCo., Tbe. I

Bain, Foree ^^^

Baber&Co ^^'^

BaUA WoodrCo.. The,...

BarnettCo.-G.& H xsvi

Beethoven Piano A Organ

Co ^^^"

Kelknap Motor C) ^iv

Besly A Co., Chas. H sxvl

Bor-len & SeUeck Co sxvl

Boston Braid Mfg. Co
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Boudreaux Dyn. Brosii Co. vii
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DeRonde & Co., i iv
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' Helios Electric Co viii
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Dleterlchs-Warwick El.Co. .xv

' Dixon Crucible Co., Jos... xiii

Eastern Electric Cable Co.. xiii

Eddy Elec. Mfg. Co ix
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Electric-Power Storage Co.. xix

Electric Protection Co ... . xv

Elec.Selec. A Signal Co.... x
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Co vii
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Co

Ford, Owen xxi
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For Sale Adver'ments.xlv. xviii

Foreyth & Fisk vii
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tion XXV

Fuel EconomizerCo
Fulton Steam Boiler Wks,

Qarlock Packing Co
Garton-Daniela Elec. Co.. vi

General Electric Co 11

Gillette, E. A F vii
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Guatafson, W. A xiv
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LouisviUe Eleo. Wks xiii
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"Metropolitan Electric Co . xx

Miamlsburg Electric Co... xiv

Missouri Tel. Mfg. Co vii

Moore, Alfred F 1

Morris A MacCurdy xiii

Morris, Tasker A Co

Moyes, L. M ...sxii

Munsell&Co., Eugene...

National India Rubber Co. .
i

Newton Rubber Works. ...xvii

New York Insulated Wire
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New York A Ohio Co i

NuttallCo., R. D xxil

OkoniteCo., The i

Ostrander A Co., W. R.... xiii

Otto Gas Engine WkB....

Partrick & Carter Co ... .
xxvi

Partridge Carbon Co i

Perkins El. Switch Mfg. Co.

Phila. Telephone Co vii

Phillips Ins'd. WireCo... xiii

Phosphor-Bronze Smelting
Co., Ltd xxiii

Piatt, O. S XV

Porter A Buerdorf xxli

Public Telephone Co xU

Queen ACo., Inc xxiv

Racine Hardware Co ..... .
xxi ii

Reisinger, Hugo x

Roebling's Sons Co., J. A. .xxvi

Rose Pol. Inst

Roth Bros. ACo xvii

Royal Electric Co x

Samson Cordage Wks xii

Shultz Belting Co xxvi

Siemens & Halske E. Co. . .

Simplex Electrical Co.,The, 1

Sioux City Brass Works . .

S. K. C. Specialty Co viii

Smith, S. Morgan xxi

Soutbgate ACo., W. B xiii

Standard Electric Co

Standard Paint Co xii

Standard Tel. A Elec. Co. vii

Standard Thermometer Co. vii

Standard Underground Ca-
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—
Stanley Electric Manufac-
turing Co —

Stilwell-Blerce A Smith-
Vaile Co xiv, xv

Swarts Metal Refining Co..

Thayer Electric Co xvi

Tornberg, Edw. R xv

United Electric Improve-
ment Co xvli

U.S. Telephone Const. Co.. vii

Universal Teephone Co... vii

Valentine-Clark Co xiv

Viaduct Co vi

Vulcanized Fibre Co xxiii

Wagner El. Mfg. Co xix

Walker Mfg. .Co , . . . . .
_.'. .

.

' xlx

WalkiuB, -Louis E xxi

Want Advertisements.... xiv

Waterman, Cbas. H i

Webster, Warren A Co
Wertheim, Ed
Western Electric Co xiv

Western Telephone Con-
struction Co vii

Westinghouse Elec. and Mfg.
Co xxiv

Westinghouse Machine Co. xxi

Weston Engine Co i

Woods A Co., C. E xxl
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Aociuaalators .

Boswell A Co., D. E.,

Bradbury-Stone Elec. S. Co
Electric-Power Storage Co.
Electric Storage Battery Co.
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Anniinciators.
Centra) Electric Co.
Electric Appllence Co.
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Central Electric Co.
Corey, R. B.
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Boswell A Co., D. E.
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Central Electric Co.
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Partrick A Carter Co.
Western Electric Co.

Bells.
Andrae A Sons, J.

Central Electric Co.
Electric Appliance Co.
Gillette. E. A F.
Huebel A Manger

.

Ostrander A Co., W. R.
Partrick A Carter Co
Western Electric Co.

Beltins.
Shultz Belting Co.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Erie City Iron Wks.
Fulton Steam Boiler Wks.
Moyea, L. M.
Racine Hardware Co.
Weston Engine Co.
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Phosphor Bronze Sm.Co.,Ltd

.
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Belknap Motor Co.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Co.

Bnrelar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Cabiee(See Insulated Wires.)
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sulated Wires), Copper,
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Elec. Engr. A Supply Go.
Moore, Alfred F.
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Western Electric Co.
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Tornberg, Edw. R.
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Interior Conduit A Ins. Co.

Construction A Repairs.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
Interstate Com. El. Const. Co.

Contractors and Blectric
Liffht Plants.

Arnold, B. J.
Bain, Foree.
Brush Electric Co,
Bryan, Wm. H.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Crossing A El. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Goltz A Sinclair.
Interior Conduit A Ins. Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Walkins, LouisF.
Westinghouse Elec A Mfg. Co.
Western Electrie Co.
Woods A Co., C. E.

CoiiTe.vois.
Borden A Selleek Co.

Copper.
BeSyA Co., Chas. H.
Miamlsburg Electric Co.

Copper Wire Bongbt.
Swarts Metal Refining Co.

Copper Wires.
Amencan Electrical Works.
Besly A Co., Chas. H.

. Brlxey, W. R.
Bunnell A Co., J. H.
Central Electric Co.
Electric Appliance Co.
Fiberlte Co., The.
General Electric Co.
independent Electric Co.
National India Rubber oo.
Okonite Co. The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Oordage.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co , E.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brady, T. H.
Brodle Electric Co. *

Central Electric Co.
Central MtiiuUacturing Co.
Electric Appliance Co-
Elec Engr. A Supply Co.
Farr-Tei. AConst. Supply- Go.
FiberiteCo., The. '

Nuttal Co., R. D.
. Partricfi A Carter Co.
Cnt-Onts and e^witches.
Anderson, Albert A J. M.
-Andrae A Sons, J.

Brodie Electric Co.
Bryant Electric Co.
BunnellA Co., J.-H.'
Central Electric Co.
Chicago Edison Co.
Colgate Co.", Geo. L.
Crocker-Wheeler Elec. Co.
Cutter Electrical A Mfg. Co.
Diamond Electric Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Elec. Selec, A Signal Co.
FarrTel. AConst. Supply Co.
Fiberlte Co., The.
Forest City Elec. Wks.
Forsyth A Fisk.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hari A Hegeman Mfg. Go.
Huebel A Manger.
Interior Conduit A Ins. Co.
Little, F. P. Elec. C. A S. Co.
Louisville Elec. Wks.
Nuttall Co., R. D.
Partrick A Carter Co.
Perkins El. Switch Mfg. Co.
Piatt, O S.

Viaduct Co.
Wagner Elec. Mfg. Co.

Dynamos.
Brush Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wneeler Elec. Co.
Eddy Elec. Mfg. Co.
EUlott-LincoIn Elec. Co.
Fontaine Crossing A El. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Bconomizers.
Fuel EconomizerCo.

JBlectrlc Kailways.
Brush Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Kleetrical and OEccbani-
cal Bn^ineers.

Arnold, B J.

Bain, Foree.
Bryan, Wm. H
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Ford, Owen,
Goltz A Sinclair.
Thayer Electric Co.
Walkins, Louis E.
Woods A Co.,C. E.

Blectrical Instmments.
Anderson, AlbertA J. M,
Brodie Electric Co.
Bunnell ACo., J. H.
Central Electric Co.
Diamond Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.

Rlpctrical Specialties.
Clark El. Specialty Mfg. Co.
Electric Protection Co.
Interstate Com. El. Const Co.
S. K. C. Specialty Co.

Electroliers, etc.
Edwards, W. S. Mfg. Co.

Blectro-Platins 'Hach^y.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Eneines.. f^f^N.
( ase, -J. I., T. M.Co.
Otto Gas Engine Wks.

Eneines, t^team.
Ball A Wood Co.. The.
Chuse A Co., J. F.
Erie City Iron Wks.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Co.

Eneravers.
Cbic- Electro A Stereo Co.
Illinois Eng. Co.

Fan Outfits.
Central Electric Co.
Dlehl A Co.
Dieterichs-Warwick El. Co
Interior Conduit A Ins. Co.
Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Vnlcanlzed Fibre Oo.

Files.
BarnettCo.. G. AH.

Fire Alarms.
Partrick A Carter Co.
Western Electric Co.

Fase Wire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Independent Electric Co.

Gas Ijifibtlnff, Electric.
Partrick A Carter Co.

iieart*.
Besly A Co., Chas. H.
Nuttall Co., R. D.

General Elec. cinpplles.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly ACo., Chas. H.
Brodie Electric Co.
Bryant Electric Co.
Bunnell ACo., J. H.
Central Electric Co.
Chicago Edison Co.
Colgate C(T.; G60. L.'

Cutter Electrical A Mfg. Co.
Dietericbs-Warwick El. Co.
Electnc Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Elliott- Lincoln Elec. Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
Garton-Daniels Elec. Co.
General Electric Co
Goltz A Sinclair.
Haies, FyfeCo.
Interior conduit A Ins. Co.
Little, F. P. -Elec. C. A S. Co.
Louisville Elec. Wks.
Mason El. Jlquip Co.-
Metropolitah Electric Co.
Morris & MacCurdy.
Partrick A'.Carter Co.
Perkins El. Switch Mfg. Co.
Piatt, O. S.

Queen A Co Inc.
Sioux City Brass Works.
S K. C. Specialty Co.
Standard Tel.A Elec. Co.
Thayer Electric Co.
A''iaduct Co.

Globes and Electrical
Crlass'irare.

Edgerton Pottery Co.
Edwards, W. S. Mfg. Co.
Hemingray Glass Co.

Graplute t^peciaifies.
Besly A Co., Chas. H.
DlKon Crucible Co., Jos.

Hard Bnbber Goods.
Butler Hard Rubber Co.
Fiberlte Co.. The.
Mason El. Equip. Co.
Newton Rubber Wks.

Insulators and Insnlat-
ine Materials.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brixey, W. R.
Brodie Electric Co.
BunnellA Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Ins. Wire Co.
Crocker-Wheeler Elee. Co.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire ChinaWorks.
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Little. P. P. Elec. C. A S. Co.
Loni8vil]<d Elec. Wks.
Munsell ifi. Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
Nuttall Co., R. D.
Okonite Co. , The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Piatt. O. S.

Roeblings Sons Co., J. A.
Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated Wires and
Cables—HIasnet W^lre.

American Electrical Works.
Brlxey, W. R.
Brodie Electric Co.
Bunnell A Co. . J. fl. -

Central Electric Co.
Chicago Ins. Wire Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supplv Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C.Co.

l^amps. Incandescent.
Am. Electrical Mfg. Co.
Buckeye Electric Co.
Central Electric Co.
Electric Appliance Co

.

Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Onio Co.
Partrick A Carter Co.
United Elec. Imp. Co,
Westinghouse Elec.AMfg Co,

Lisrbtning Arresters.
Colgate Co , Geo. L.
Diamond Electric Co.
Electric Appliance Co.
General Flectric Co.
Garton-Daniels Elec. Co.

Blagnet Wire.
(See Insulated Wires.)

aiecbanieal naehlnery
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukena Iron A Steel Co.
Manistee Iron Wks. Co.

nica.
Johns Mfg. Co., H. W.
Munsell A Co. ^ Eugene.

niuins Apparatus, Elec.
General Electric Go.
Independent Electric Co.
WestlnghoiiseEl.A Mfg. Oo.

SLotors.
Andrae A Sons, .T.

Belknap Motor Co.
Brush Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wheeler Elee. Co.
Dieterichs-Warwick El. CoEddy Elec. Mfg. Co.
Elec. Engr. A Supply Co
EIliott-Linroln Eleo. Co
Ft.Wayne Elec. Corporation
General Electric Co
Interior Conduit A Ins. Co
Roth Btob. a Co
Royal Electric Co
Sioux City Brass Worts
Standard Electric Co
Stanley Elec. Mfg. Co
Wagner Elec. Mfg. Co.
Walker Mfg. Co.
WestingbouseEl.AMfg. Co.

Paelxioe.
Besly A Co., Chas. H
Garlock Packing Co.

Paints.
Morris A MacCurdy
Standard Paint Co

Patents.
Gooch.'Chas. J,

Pbospbor Bronze
Phosphor Bronze Sm.Co. Ltd

Piano!^ and Org^ans
Beethoven Piano A Organ CoPlatinum.
Baker A Co.

Poles.
Morris, Tasker A Co
Nuttall Co., R. D.
Valentine-Clark^Co

Porceialn.
Empire China Works
General Electric Co ' '

Hemingray Glass Co.
Pabiisbers, ifllectrical
Electrician Publishing CoFnmps,
Manistee Iron Wks. Co.

Pusb ISuLtuus.
Central Electric Co
Electric Appliance Co
Partri ' .v Carter Co.

Kbeostafs.
Central Electric Co.
General Electric Co.
Hayes, Fyfe Co.

9al Ammonlur.
Klipstein ACo

, A»UK JHruld
Boston Braid Mfg. Co

e^peabLins Tubes.
Central Electric Co
Electric Appliance Co.
Ostrander A Co., W R
Partrick A Carter Co

e^peed Indicators
Besly A Co., Chas. H.
Colgate Co., Geo. L.
DiamQnd Electric Co.
Queen A Co. Inc.

Steam lleatins.
Goubert Mfg. Co.
Webster A Co., Warren

B lorage Hatterles.
Boswell A Co., D. E.
Bradbury-Stone Elec. S Co
Electric-Power Storage Co.
Electric storage Battery Co
Porter A Buerdorf.

Street Cars.
Brill, J. G. Co.

Tapes. iDSulatiuff.
American Electrical Works
Brixey, W. R
Central Electric Co.
Chicago Ins. \V ire Co.
Electric Appliance Co
Moore, Alfred P.
New York Insulated Wire Co
Okonite Co., The.
Phillips insulated Wire Co
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Paint Co.

Telegrapb Apparatus.
Electric Appliance Co.
Partrick A Carter Co
Western Electric Co.

Telepbones and Tele-
pbone Material.

Andrae A Sons, J.
Central Electric Co.
Parr Tel. A Const. Supply Co.
Forsyth A Fisk.
Gillette, E. A P.
Gustafson, W. A.
Mo Telephone Mfg. Co
Partrick A Carter Co.
Phila. Telephone Co.
Public Telephone Co.
Standard Tel. A Elec. Co
U. S. Tel. Const. Co.
Universal Telephone Co.
Viaduct Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers .

Central Electric Oo.
Diamond Electric Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hornberger Elec. Mfg. Co.
Louisville Elec. Wks.
Royal Electric Co.
Stanley Electnc Mfg. Co.
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks,

Tracks. JBleciric Car.
General Electric Co.
Westinghouse EL A Mfg. Co.

Turbine WTieels.
Dayton Globe Iron Works (Jo
Leffel A Co., Jas.
Smith, S. Morgan.
StlUwell-Bierce A Smith-
Vaile Co.

Universities.
Chi. Shorthand Institute.
Int. Corr. Schools.
Rose Poly. Institute.

Water Wheels.
" Leffel ACo., Jas
Smith. S. Morgan.

W^ire, Bare.
Anderson. Albert A J. M.
Besly A Co., Chas. H.
Bishop Qutta Percha Co.
Brlsey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
NuttaU Co., R. D.
Okonite Co

.
, The.

Phillips Imulated Wire Co.
Eoebling's Sons Co.. J. A.

,
Standard Underground C.Co.
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"SHIP" CORED
(Trade Muk.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BV

SCHIFF, JORDAN ^ CO., VIENNA, AUSTRIA.
SEND FOB SAMPLES AND PRICE LIST TO

A. DERONDE ^ CO.. ^°'- ^^-'-- 254 Front St., NEW YORK.

YELLOW PINE

CROSS ARMS,

Genuine Black Locust Pins,

WliiteM Pins and Bracitets.

Also make Electrical Mouldings

of all kinds to order.

Correspondence Solicited.

Address

CENTRAL MFG. CO.,
CHATTANOOGA, TENN.

DELEGATES ARE INVITED

TO EXAMINE THE

Weatherproof Wall Soclcets. Station Switches and

Electric Railway Supplies

OP THE

MEDBERY MANUFACTURE.
The Medbery material has the endorsement of the leading

managers, and is the highest grade manufactured.

' SAMPLES AND PRICES.

Mason Electric Equipment Co.,

307 DEARBORN ST., CHICAGO.
PROMPT SHIPMENT FROM CHICAGO STOCK.

Medliery

AN EMPHATIC SUCCESSt
THE DIEHL ELECTRIC FANS
WIRED IN A SERIES OF
TWO OR MORE ON A
STREET RAILWAY CURRENT.

DIEHL & COMPANY, 386 BROADWAY, NEW YORK.
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The Main Exhibit.

We don't want a single man who visits the

convention this week to miss a trip to our store.

Whatever we may have at the hotel parlors will be but

a mere hint to the main exhibit at i73=J75 Adams 5t.

It is a short walk from the Leland caravansary, or if

you prefer a ride, take cars at corner of Michigan Avenue

and Adams Street going West. Get off at La Salle and

look for the m3Si^ sign.

If the weather takes a calorific turn, and it's likely to do that very

thing; or the "proceedings" wax a trifle tiresome, just run over long

enough to regain your equilibrium in the reposeful coolness of a Lundell

Breeze. Competent critics have declared

our "salesrooms the coolest in Chicago,

it's all mechanical however and not due to

a lack of warm hospitality—you will find

plenty of that in various ways. You will

also find a complete installation of inte-

rior Conduit, showing its flexibility and

adaptation to every form of work and

proving its claim to superiority over every

other method of interior distribution.

Electric House Goods, Central Station Supplies and Electric Rail-

way Materials are displayed in prodigal profusion. Cases of Testing

Sets and Meters, gems of the instrument maker's art, are shown. And

other goods that come in cases that really must be seen to be appre-

ciated. We are "at home" all day—suit your own convenience.

Central Electric Company,

173=175 Adams 5t.,

CHICAGO.

-BRANCHES:
St. Louis, rio.,

Southern Electrical New Orleans,

Supply Co. W. n. Brooke, loio Canal St.

Kansas City, flo.,

Gate City

Electric Co.

After Dinner Yarns.

Obeying: Orders.

The story is told that when, after the sec-
ond battle of Bull Kun, Gen. Sickles as-sumed command of a division of the army
of the Potomac, he gave an elaborate
farewell dinner to the oflBcers of his old
Excelsior Brigade.
"Now, boys, we will have a family

gathering," he said to them, as they as-
sembled In bis quarters. Pointing to the
table, he continued, "Treat it as you would
the enemy."
As the feast ended, an Irish officer, Capt.

Byrnes, was discovered by Sickles in the act
of stowing away three bottles of cham-
pagne in his saddle-bags.
'^Vhat are you doing, sir?" gasped the

astonished General.
"Obeying orders, sir," replied the Cap-

tain in a hrm voice. "You told us to treat
that dinner as we would the enemy, and
you -know. General, what wo can't kill we
capture."

Chauncey's New Story.

Chauncey M. Depew has a new story—one
which he won't tell the next time he goes
to Chicago. Here it is:
"There was once a prominent man in Chi-

cago who, like all others out there, had a
very exalted opinion of his own city. He
died, and when he reached his eternal
home he looked about him with much sur-
prise and said to the attendant who had
opened the gate for him, 'Really, this does
great credit to Chicago. 1 expected some
change in heaven.'
"The attendant eyed the Chicagoan a

second and then observed, 'This isn't
heaven.' "

'There Was.

He (resuming his seat after a brief visit
outside)—"What an atmosphere of realism
there- is about this playT*
She—"Yes. Smells like cloves."

Reed and His Gloves.

Tom Reed never wears a silk hat. He
bought one six years ago and hraved public
sentiment beneath it for nearly a fortnight,
but he couldn't bear the pressure any
longer than that. It made him uncomfort-
able. It didn't fit the bumps on his head,
and altogether" he didn't think it har-
monized with the contour of his face or of
his body. Hats have always been a source
of trouble and annoyance to him. When he
first came to Congress he wore a little
saucer-like arrangement, with a narrow
brim, that made his face look twice its
Natural size, and gave him generally a
schoolboy air. His friends weaned him of
that, but they have never been able to in-
duce him to give any particular attention
to dress.

It is only lately that Mr. Reed has taken
to wearing gloves, except in the coldest
weather. The day the print of the tariff
bill, with Its innumerable committee amend-
ments appeared. Reed walked into the
House, hung up his hat in the cloak-room,
and began to wander about the floor, con-
spicuously holding the bill before him In
his gloved hands.
Baker of New Hampshire caught on to

the queer combination and whispered hur-
riedly to Eoutelle, "For heaven's sake
speak to Reed! He'll be wandering
around here absent-mindedly all day with
his gloves on if you don't."
Boutelle sidled up to his big colleague and

began to pull his coat sleeve. "Get back
into the cloak room, Tom," he whispered,
"and pull off your gloves. You'll have the
whole house laughing at you."
Reed turned solemnly upon the Bangor

man and held up the bill he was carrying,
"Charles," he said, "why do you speak
with so little consideration? Can't you see
that I can't trust myself yet to handle this
thing without gloves?"

A Field of Relics.

"Yes, sir," said the Georgia land agent to

the northern prospector, "you kin plow up
a peck of bullets here every week."
"But are they genuine?"
"You bet they air! Don't I buy 'em an'

plant 'em myself? An right where you're

a-standin' Is a bombshell that I traded a
cow for an' It's gittin' jest as rusty as if

it wuz throwed thar by the war!"—Atlanta
Constitution.

A New Beer.

There Is an Intelligent actor here, who is

improving his idle time before next season

in selling or trying to sell, a fine Shakes-

peare. The other day he called on a good
natured but rather dense German who
keeps a beer hall on Dearborn street.

"Good day," he said to the ruddy proprie-

tor. "I am selling Shakespeare."

"Nein," said the German. "I .vant to

make no change. I haf already Pabst peer

und Schlitz peer, and I don't dink I vant
Chake's peer."

"No, no, my friend," protested the actor-

book agent, "yoo misunderstand me. This

Is a book."

"O, doss all right," said the Gennan. "I

haf bock, too."
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©AY,
DO YOU USE THE GARTON ARRESTERS?

IK MOT,
You don't know that feeling of
security that comes to all that
have a full equipment.

"Saffe in the storm that may gather,

Tho' the blue juice may come thick and fast;

Wild and infernal the weather,

.

The Garten's protect till the last,"

NO INDUCTIVE RESISTANCE. NO PIVOTS OR HINGES.
NO FUSES TO BLOW. REQUIRE NO ATTENTION. ARE ALWAYS READY.

Don't try to get through the balance of the season
without them. They don't cost as much as armatures,
and will last you an indefinite time. Write to-day.

GARTON - DANIELS ELECTRIC CO.,

K. B. OUR PRICES ABE RIGBT.

lO'STsr.A., XT. s. .^.

Patented

May 30, 1 893.

Dec. 25, 1894.

Jan. I, 1895.

DDCT

The above cuts represent some of our latest

output. This company has been continuously man-

ufacturing Telephone Appliances since 1S78; there-

fore, when you are purchasing from them, you know
you are getting the best that an experience of 17

years can give. Its Magneto call-bell is too well

known throughout the whole country to need com-

ment, and with its ARM REST, the outfit is

simply perfect. Orders for any quantity promptly

filled.

SEND FOR CIRCULAR.
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TXTill Yon Be In It? Yes!
USE THE BOUDEEAUX DYNAMO BEUSH.

[ACH LAYCn OF TH19 ANTI-PRICTION METAL

iO
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THE BOUDREAUX
Mailers Building, CHICAGO.

'^4>.

DYNAMO BRUSH CO.,
Postal Telegraph Building, NEW YORK,

Sole Agent for Canada, R. E. T. PRINGLE, Montreal, Que. Sole Agent for New England States, ALTON D. ADAMS, Boston-
Sole Agents for the Pacific Coast, J. W. BROOKS & CO., 120 Sutter St., San Francisco, Cal.
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ThiB company Is manntacturing A Compound Magncto Telephone
WMch it sella outright under a guarantee both as to effloiency and as against infringement of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.

This company is also prepared to lolly equip Telephone exchanges, (farnishing everything from
the telephone to the wire and poles). Private lines. Factory plants, etc., and do all kinds of constmc-
tion work. Send for circnlars and price lists.

TTEISTEBIK TBIEPHOKE CONSTKUCTIOIS CO.,
539, 540 and S41 JHonadnock BIk., Chicaeo, III.

STANDARD TELEPHONES.
With Long Distance Blabe TranamltterB

and Standard Magnetos.

Complete 811 00 CB6h per Set.
Guaranteed positively not

infringing.

PHILADELPHIA TELEPHONE COMPANY,
Box 707, Philadelphia.

TELEPHONES
DniYersalTelerlioiieCo,,

Igdiaiapolis, Ind.

$5 TO $15 TXSLEPHONESS.
Supplies of KT-ery Description.

TranemllterB (Blake Pattern); Hunnlng Silver Diaphragm or Magneto Receivers; Maeneto

Bells; Wire Oross Arms; Insulators; Induction Coils; Backboards; Switches; Batt*?rie6,

etc. Wholesale Prices 10 Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sale^ Store and Office, 313 Dearborn tit., Chicago.

Western Asenls for DANEDRT ELEnTRICAL WOKKS.
.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL

1^ FEATURES.

Furnished to

Construction

Companies
or Consumers,

Write for prices.

FORSYTH &F1SK,
Sole Manufacturers,

eia and 614 Rialto Bids ,

Factory Oflice : 33 Mfrs. Bldg., pU 1 A Ofl
cor. Canal and Randolpb sts., UnluAuU.

For any electrical book published filled

promptly on receipt of price.

ELECT ElOIAN PDBLISHING COMPANY
6 Lakeside Building, Chicago.

Headqnarters for TELEPHONES,
RECEIVERS,

TRiNSMITTERS,

MAGNETO and

EXTENSION BELLS,

WIRE AND CORD,
WOOD BRACKETS,

GLASS INSULATORS.

The Most Complete
Stock.

5

MILWAUKEE, - WIS.

Our lustruments
are absolutely

NON-INFRINGING.

Special Agent for Qkonite Wire.

T
ELEPHONES

FOR ALL PURPOSES, AT THE LOWEST PRICES.
SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO.
109 ST. 11th Street,

1ST. l,Oi;ilS, 9IO.

Magneto Bells
AND

Standard
Goods.
No

Infringements,
TELEPHONES.

Get Our Prices
Before

Purchasing
Elsewhere.

E. & F. GILLETTE,
BAYFORT. COATSr.

P. L. BPOONEE, President. C. E. BROSS, General Manager.
B. B. CLARKE, Vice-Prest. H. 0. DODGE, Gen'l Supt.
S. 8. KILVINGTON. 2d Vice-President.

E. W, BATOHELDER, Secretary.
R. M. LAMP, Treasurer.
0. F. LAMB, General Attorney.

THE STANDARD

Telephone and Electric Co.,
l/C-A.E»ISOKr, WIS., XJ. S. -A..

MANUFACTURERS OF THE

STANDARD LOUD SPEAKING TELEPHONE.
Employing Milde Microphone.

U. S. Patent granted April 17, 1891.

Perfect in Detail, of Highest Efficiency, and Best Possible Elec-

trical and Mechanical Construction.

Standard TelephonesBole Agents for the TTnlted

States for the celebrated

Milde Battery

Transmitter.

Sensitive as a Blake.

Powerful as a Solid-back.

No adjustment required.

Will not Pack or get out of

order.

For Simplicity, small dimen-
sions, entire maliicontatltt,

and powerful transmission it

has no equal. Adopted by
Oovernments, Excban^eK and
Railways in EUROPE. ASIA
and SOUTH AMEBICA.

Have been adopted by Tele-
phone tschanges. Leading
Railway Companies and Cor-
porations, throuRhout the
United States, for long distance
work after severe comparative
tests.

Our Warehouse

Telephone System
Is in UFe in Public Buildings,
Banks, WholeBale Houses and
Factories.

Contractors for

Complete Telephone

Exchanges
For Cities, Towns or Villages,
Toll Lines and Warehouse
Plants.

LONG AND SHORT DISTANXE. (Non-Infringing.)

Thft Mtlrla Tra nemi+fop ^^^ received the following awards:—Gold Medals at Havre,
I 116 IflllUc I allallllllCl Barcelona, and Brussels, 1887-88; eight Gold and Bronze Medals,

Paris, 1889; Gold Medal, Edinburgh, 1890; Hors Ooncours, Paris. 1890, Chicago, 1893, and numerous
others. C09IPAB1S01V I.>1V1T£D.

IriaX Mnstrutnenta sent to any part of the United States,
Many ieadinff Supply houses handle our apparatus exclusively*
Prices moderate. Liberal discount to dealers ordering in quantities.

Correspondence Solicited.

We Sell on Merit, and will G-uarantee Perfect Satisfaction.

The M.£B. Telephone Co.
Own letters pat
issued April 12. 1

all possible form
mltters in which
not in constant
are not affected
Berliner Transm
in your orders.

ent No. 361,124,
887, which covers
s of Battery Trans-
the Electrodes are
contact, and they
in any way by the
itter Patent. Send

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.
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INCANDESCENT LAMPS.
WE it

MANUFACTURE
THE GLOBE

PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump.- Absolutely Dry Vacu-m. Samples and Prices Furnished

on Application. Correspondence Solicited.

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.
.A.(S^r<rT^ v\r.A.T^TE:i3. w^fritte: \j^.

HELIOS ELECTRIC COMPANY,
Factory and Offices,

1310 Filbert Street, Philadelphia, Pa.

We have no Stock nor Old Style Lamps that we must
get rid of at any price—no junk,

THE ;helios lamps
Are the latest patte/ns and newest type. Our Lamps are much in advance of any lamp

now on the market, because they are New and of Latest Designs.

Our ALTERNATING LAMPS have Reflector Plates. Oar DIRECT CURRENT
Lamps do not see-saw. Our Focusing Lamps, both Direct and Aliernating, are espe-
cially adapted for photo-engraving and stereopticon work.

Anchor Electric Co.. Kew England Agents,
Boaton, Ma?e.

Central Electric Co., Western Agents, Chicago.
Moore & Baylis. Agents for Western New York,

Buffalo. N. T.,

Globe Electrical Supply &Construction Co.. New York
City Agenta, Vandam and Greenwich Streete,
New York.

Mountain Electric Co.. Agents for Colorado, Utah,
Wyoming and New Meiico, Denver, Col.

Machinery Supply Co.. Agents for Sonthern Cal-
ifornia and Arizona, Los Angeles, Cal,

W. T. M. Mottram. Agent for Texas, Dallas, Tei.
Canadian General Electric Co., Canadian Agents,

Toronto, Canada.
California Electrical Works. San Frauclsoo, OaL

Git Stri MMors.
Insulated with lloillded JUica. Hangers,
Pull-Overs, Feed-Wire Insulators, Frogs, Sec-

tion Insulators, etc.

VULCABESTON CONTROLLER REPAIR PARTS.

H. W. JOHNS MFG. CO.,
240-242 Randolph St., Chicago.

NEW TOHK. PHILADELPHIA. BOSTON.

S. K. C. SPARK ARRESTER,
STORM and BUG
PROTECTOR.

s
p
E
C
I

A
L
T
_^ Write for Circulars and Prices.

s. S.K.C. SPECIALTY CO., PittsfJeld.Mass.

S. K. C. ARC CUTOUT.

S.K.C. SWITCHES.
S. K. C. HANGER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

s.

K.

C.

S
P
E
C
I

A
L
t
I

E
S.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Buy, Use and Maintain.
Direct current lamps, constant potential, with globe

and resistance, to burn 8, II, 14 hours, - $ I 2.00
Alternating current lamps and globe, j 4.CO
Series current lamps and globe, | 4.O0

Standard Thermometer Co.,

The Original Mannfactnrera of the

SIMPLEX, WARD and KNIGHT LAMPS
CHARLES « BRAMHALL, Selling Agent. 39 Cortlandl Street, NEW YO'K.

^o E; M/i, .»,OC: Kt4

Chicago Insulated Wire Co.,
153 JLiA-KE: SX., CMICA.GJO.

FULL STOCK ALWAYS ON HAND.
Weatherproof Copper Wire and Cables. Weattierproof Galvanized Iron Wire, double braided.

Hard-drawn Copper Wire, triple braided. Magnet Wire—.sforfc in Chicago nlvays.
Magnet Wire, silk covered. Cabled Magnet Wire. Annunciator Wire. Annunciator Cables.

Office Fixture and Tie Wire.
Wire Clothes Lines, Bare Copper Wire, Stranded Copper Wire, Cables and Telephone Cords.

The PIONEER FIRM-F. Hardlmulh & Co., Vienna, Austria- The PIONEER FIRM,

TSE ONLY MANUFACTURERS OF

''The Celebrated Austrian Cored Carbons.'
fimerlcan BraDch Office, 60 Liberty St., Sew York.

Bevare ot Impostors Claiming out Make.

Send for Rednced Price Lists or Samples,

Alternating or Direct Cored Carbons One Price.

Special Qaotations for Export Trade.

Leading Supply Houses Carry Our Goods.
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Dldy Generators
DIRECT GOMNEGTED OR BELTED

FOR

ELEGTRIC RAILWAYS,

CENTRAL STATIONS,

ISOLATED LIGHTING

OR

POWER PLANTS.

EDDY MOTORS-SLOW, MEDIDM OR HIGH SPEED.

We build all necessary apparatus for the

transmission of Electrical Power through factory

or other buildings.

All Our Apparatus Guaranteed

As Represented.

The Eddy Electric Manufacturing Company^

New York, H. B. Coho & Co., Mail and Express Building.
Philadelphia, Walter C. Mclntire & Co., 506 Commerce St.

Boston, G. M. Angier & Co., 64 Federal St.

Elmira, S. N. Blake.

St. Louis, Western Electrical Supply Co.

Kansas City.SW, T, Osborn.
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The"Electra" Carbons.
;N^a^w»ft m IMPORTED

HIGH GRADE NUERNBERG CARBONS
•TRADE MARK- •TRADE MARK-

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.

Are the most economical and efficient manufactured. They produce a very brilliant

and absolutely steady light, burnisg without any dust.

SEND FOK LATES 1' PEIOE LIST TO

HUGO REISINGER, XO. 38 BEAV£R STREET. NEW TORK.
Sole Importer for the XTnlted States and Canada.

ROYAL ELECTRIC CO.,
PEORIA,

ILL.,
M %NUFACTrBEB!$ OIT IHE

"ROYAL ALTERNATOR."
No Commutator! No Moving Wire! Efficiency High! Regulation Close! Fully Guaranteed!

TRANSFORMERS OF ANY DESCRIPTION. DIRECT CURRENT GENERATORS AND MOTORS.

EASTERNi-H. B. COHO & CO., 203 Broadway, New York.
CENTRAL WESTERN:-E. B. HILLMAN & CO., Peoria, III.

SOUTHWESTERN:-GINOCCHIO ELECTRIC CO., Dallas, Texas.

Our Nevr% Electric Lighl and Power Controllers

HAVE BEEN ADOPTED BY CENTRAL STATIONS
OPERATING

5,000 ARC LAMPS AND
60,000 INCANDESCENTS.

They are the Only System which will Cut §^ your

Motors, Arc Lights, Converters, Transformers,

from your Central Station.

OUR GENERAL WESTERN AGENTS ARE

WALLACE ELECTRIC CC^ ^^^ dearborn sl, Chicago.

ELECTRIC SELECTOR & SIGNAL CO., 4S Broadway, NewM.
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CLCCTRieAL
bWDUEb 'J-^

THE

nOURb • 100 200 300 400 500 600 800 1000

CANDLErPOWtR 16 172 18.2 19.4 17.2 16.5 16.1 157 15.0

EPPICr/SlCYv 3.44 3.58 3.34 3.28 3.36 3.43 344 3.47 3.51

|WflTT5Pcr(?PJ

These figures do r>oh represeD^CHANCE- result's b\J^

cXre pvievrAPked by \js dvs cbevrAcherishc of ovir LAMPS

ElectricAPDLiANCEfeMPANn
^ 24 2MAD '^QN ^5!-en CAOO. ^
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Do You Recall

. . . . The well-known fact that a combination once

existed that proposed to dictate its own terms to every cen-

tral station, to every owner of an electric lighting system,

and where an inclination was shown not to accede to the cut-

throat demands to enter the local field and destroy the business

years and capital had built up? Well, we had the pleasure of

setting the pace for that combination to execute its retrograde

movement by, and we have enjoyed the fun of seeing it

swallow its own threats and go down into history as a pic-

turesque failure in the blufiing line. And now we are securing

orders from its own licensees for the Standard system of

electric lighting. Why? Because no other system is so simple,

so efficient electrically, so perfect mechanically! so moderate
in first cost, with maintenance charges so small. As there

can only be one "best," so there is only one Standard to

judge the imitators by. We build that Standard.

Study onr book; 'twill put money in thy purse. Mailed free.

Standabd Eleotkio Oompani,

205 La Salle Street, cor. Adamg, Chicago.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

T. H. Brady, New Britain, Conn.. U. S. A.,

Manufacturer of Mast Anns, Pole and
Swinging Hoods, House Brackets and
other Specialties for Conetraction
Work. — Catalogues and Prices fur-
nished on application.

Boswell Storage Satterj,

For Traction 'Worb, Electric
Lighting, Electric Launch, Tele-
graph, Phonograph, Surgical, and
for all purpoees where light and
Power are required.

Prices on Application.

D. E. BOSWELL & CO.,
164 Lake St., Ohlcago.

SAL AMMONIAC
(EliECTKIO BRAND)

ForElectrical Purposes
SRaNOJ Gruaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

I for this brand. Imported by

l.KLIPSTEIN S COMP1NY.I22 Pearl St.. New York

Public Telephone Co.,
This system does not infringe the patents of the Bell Telephone or Western
Electric Co We build exchanges complete for local companies, or will

install and operate exchanges ourselves at a low monthly rental. We beep
in stock Blake transmitters and all kinds of supplies.

MANrFACTURKRS OF THE SHATAB LONG DISTANCf: PVLTBRIZED CARBOIV

Gofrespondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

ThameR Buildins, ^7 Thames Street, NEW YORK. For Exchanges, Etc.

346-350
DEABBOHN 5T

CHICAGO

ENGR^VERS TOR WESTERN ELECTRICIAN

ILLINOIS ENC.CO.
ENGRAVERS

BY ALL

PROCESS

P. '' B. Armature and

Field Coil Varnish.

P. '' B. insulating Compound.

P.^ B. Insulating Tape.

We are the solemanufactureis of the P. & B.

products which have been the STANDABD
for ten years.

Send for samples and price lists.

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Sireet, LONDON:

Metropolitan Elec Co., NEW YORK. Robert W. Blackwell,

186-188 Fifth Ave. 39 Victoria St., S. W.

BUCZETE
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

MOTORiRMiTURESGOSTMONET
You can prevent them from burning out by using

THE BRODIE AUTOMATIC MOTOR-SWITGH.
It combines in one piece of apparatus a double-pole switch, adjustable limit-

switch and automatic cut-out, and instantly disconnects the motor whenever it is

overloaded and whenever the circuit fails from any cause.

Agents wanted in all sections of the country.

For circulars and prices, address

THFJMinniF Fl CPTPinnn . UanPhnMar M H
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ECGESE F. Phillips, Prest, W. A. Hathaway. Treae. W. H. SiWTEB^ Secy.

AMERICAN ELECTRICAL WORKS,
FROTIDEKCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Stobe, P. C. Ackennan, 10 Cortlandt St.

Chioago Store, F. E. DoQohoe, 241 Madison St.

MoNiBEAi. Beanch, Eugene F. PMlUps' Electrical Works.

MJiDODBLE&ROOVE PONY INSULATOR.
Can be Used for Transposing.

The points or teats on the lower rim of the petticoat attracts the
water on the outer surface of the insulator into drops. The water
drops from these points on to the cross-arm, thereby preventing the
moisture from creeping up on the inner petticnat, and thence to the
pin. Owing to the great success of our Patent Teat Insulator in Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice ihit of the ordinary Insulator, we have concluded to

iipply the device to all Insulators for Telegraph, Telephone and
Street Railway Work.

Standard Screw Glass Insulators,
Floor InsalatorM. Glass Break Knobs, Battery Jarg, Arc

Lieht Globes for all Systems.
Colored Glass Insulators to designate difi'erent currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Send Model or Drawing and we will furnish estimates.

Hemincray Glass Co.,
Office. Covington, Ky.

-ESTABLISHED X8i8.- Factories, Muncie, Ind,

THE
a
CLARK" WIRE,

For Switchboard, Railway Gitd Motor tise, we make all

aizea of Stranded and Flexible Wire and Cables with Clark's

iDenlation.

The Clark Wire haa been before the pnbllc and in tiBe for

Ae pa3t nije years, and has met with nnlvereal favor.

ThoQsandB of miles of this wire have been sold, and

are in aae thronghoat the United States and Foreign Coun-

tries, and the demand for It is conEtantly increasing, because

it always gives perfect satisfaction.

BBANCH OFFICE:

1649, 1650, 1651 MONADNOGK BLDG.,
CHICAGO, IlililNOI!^.

In • Letter from ttie Inspector ol ttie Boston Fire Under

writers' Union, he states: " A Thorougtily Roll

able and Desirable Wire in every respect/'

The Rubber need in insulating onr Wires and Cables la es-

pecially chemiGally prepared, and will not deteriorate, oxi-

dize Of crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee oar Insulation wherever used, Aerial, Under

ground or Snbmarine, and our net prices are as low, if not

lower, than any other first-class Insulated Wire.

We shall be pleased to mail Catalogues with Terms and

Dleconnts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. OLARK,

Treas.and Qen'l Mgr.

HERBERT H. EUSTIS,

Prest. and Electrician

GRAPHITE SPECIALTIES
FOB KIiSOTBICAI. UMEB^

OrmpMte Bods of Tarlona Iienstlie< from 1-5 Ohm to lOO Ohms Beslstaowt
to tho Inch, wraphlte Boxes and Crucibles, Beslstlns Haata

of 4.O0O Desrees. Inquiries »la<Uy Answered.

I lOS. DIXON CRUCIBLE CO., Jersey City, N. I

For the WESTERN ELECTRICIAN,—ai.oo.

—

SPEAKING TUBES AND WHISTLES.
Oral, Klectric, Pnenmatlc and Mechanical

ANNUNCIATORS AND BELLS.
Fnll lilne Always la Btoek.

W. R. OSTRANDER & CO.,
S04 Fnlton St., New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send for New OAtalogue. Oat Aoguflt Ist.

W Electric Specialtim. Co.,

28 S. Washington Ave.. Minneapolis, Minn.,

MANUFACTUREHS OF

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Oorreepondence solicited.

Storage Batteries
FOR ALL PURPOSES,

Bradbury-5tone Electric

Storage Co.,
Lowell, Masi.

THE PHOENIX
TRANSFORMER

Is UNEQUALLED 1° its

High £fliclency, Close Beenlation,
Small Leakage, i^uiet Running.

Attractive Appearance,
Convenient Arrangement,

Separable Core, Kemovable Coil,
Exrellent Fuse Uevlce, and is in fact

A PERFECT TRANSFORMER.
Write for Catalogue and Price?.

MANUFACTURERS

:

Lfliilsyille Electrical Worls,
LOUISVILLE, KY.

SELLING AGENTS: .

New Yorb: J. A Machado. 203 Broadway.
Phiiadelpliia: Vallee Bros. & Co.. 617 Arch St.

Denver; Raeseli & Officer Elect. Const. Co.
Dallas: W. T. M. Mottram.

The Tilden

Watchman's Electric

Time Recorder.
THE LATEST AND MOST PERFECT STATION
RECORDER UPON THE MARKET.

IT CANNOT BE TAMPERED WITH - FALSE
RECORDS CANNOT BE MADE UPON IT.

Ordinary electric press-buttons can be need for operating tliis clock,

or we can furnish our non-interferable buttons with keys
when desired. Write for prices.

W. B. SOUTHGATE & CO.,

t J I H B I f
I M"^ GENERAL AGENTS,

146 "B"' Franklin St., BOSTOX, MASS.

a
IDEAL" INSULATED COPPER WIRE.

tS^n^i'r. Approved by the New York Board of Fire Underwriters.

The Only Authorized FIBRE COVERED WIRE for INSIDE, TDBE and CONCEALED WORK GENERALLY.

It will not deteriorate by long nse, nor Oxidize the Copper. Finislied in the following Styles:

Black Polished, White and Black Glazed Braid and WhiJe Fireproof.

We can freely recommend this Wire for all inside wiring, from the fact that recent insulation tests made by reliable

authorities show that it stands very high.

PHILLIPS mSULATED WIRE COMPANY,
«. . . . r-. -n.r.^.n .n.^. ...,ni- nn Sew York Office, 39 and 41 Cortlandt St.

Chicago Agents, ELECTRIC APPLIANCE CO. Factory. pawtncket,K.i.
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ELECTRICAL

SUPPLIES.

WESTERN ELECTRIC COMPANY,
CHICAGO. NEW YORK.

Stllwell'sPatent Live Steam-Feed WaterPurifler,

Removes all impuritiest

Eatirely prevents scale in Steam
Boilers. Catalogue on application.

The Stilwell-Bierce & Smith-Vaile Co.
DAYTOW, OHIO.

Bisdon Tron feEoc'tive W'ks, San Francisco, Oal., Pacific Ooaet Agt.

Wisconsin Resorts.
Excursion tickets are now on sale b^.

the Chicago, Milwaukee & St. Paul Rail-
.way to Burlington, Elkhorn, Delavan,
Milwaukee, Waukesha, Palmyra, Hart-
land, Nashotah, Oconomo-woc, Kilbourn,
Sparta, St. Paul, Minneapolis, Lake
Minnetonka, Tomahawk, Minocqua, Elk-
hart Lake, Ontonagon, and all resortsof
Wisconsin, Minnesota, the Michigan
Peninsula and the Northwest. Special
low rates made on Friday, Saturday and
Sunday of each week to Wisconsin Re-
sorts. For rates, time tables and further
information apply at Ticket Office, 95
Adams St., or UniOD Passenger Station,
Canal. Adams and Madison Sis.

WANTED.
Situation as Superintendent, Electrician or

Steam Engineer of an electric light or ttreet

railway. Seven years practical experience opera-

ting and coQstrnctins fleht and power systems-

Ooe year 83 superintendent of a large light and
power plant. Fifteen years constrncting and
operating steam apparatus. Machinist by trade;

experience with water power,
*<. it.'" care westebn' Electrician.

FOR SALE.
r> Bergman 10 amp. Alternating Oorreot Arc Lamps.
5 Knight 10 amp.. "

_ " " •"

1 Helios with Spenoer Economy Coil;

Above lumps are in first-class condition, used
but a short time and will eell cheap.

0. 1. Newton's Sons Co.,

SPARTA. WIS.

POSITION WANTED.
As electrician or armature winder. Have had

several years' esp*rieoce; can equip, repair or

wind arc, iQcmdesceut generato-s, direct or a •

ternate current mnchiaes, motors, wiring of cnrs

inside and oatPide wiriot;. C' mi patent to take

charge. Best of references. Moderate salary.

Address "V ii»<ler.'*

care of Western ELEcrRictAN.

WE
DO INCREASE SALES
By making a specialty of preparing Lists of the

latest N.4MES and Addresses covering all lines

of Trades, ProfessionsotOccupations in any state

or territory of the United States or Canada.
These lists are in neat manuscript form and are

accurate and reliable. Write for Prices, etc.

MERCANTILE TRADE LIST SUPPLY CO.,

601 Times Building, PITTSBURG, PA.

NOTICE.
Notice is hereby given that the Coun-

cil of the City of Springfield, Mo., will

receive, sealed proposals up to eight

o'clock P. M. of Friday, the twentysi.vth

day of July, 189.5, tor furnishing said

cily with one hundred and fifty Arc

Electric Lights, of 2,000 candle power,

to burn on moonlight schedule, except

that Jights must burn on all dark and

cloudy nights. -

Proposals must state prices at which

the above lights will be furnished on a

one, three or five year contract, and ^ive

the ma.ximum prices to be charged con-

sumers for Arc and Incandescent Lights

for commercial and domestic use.

Each proposal must be accompmied
by a detailed description of the plant

proposed to be used for furnishing said

lights, and no proposal will be consid-

ered that-isoiot accompanied by such

description. ^
-

. .

Each proposal must be accompanied

by a certified check for the sum of One

Thousand Dollars,, ($1,000.00), condition-

ed that the bidder will enter into con-

tract in compliance with sucb pro'posal

if accepted. . ...
The City Council reserves the right to

reject any and all proposals.

J. FENTON, Mayor.

attest; .

G. W. HACKNEY, City Clerk.

ELECTRICITY
Mechanics; Mechardcal Bratoino; Architecture; Architectural Drawing and Design-
ing; Masonry; Carpentry and Joinery; Oraarhental and Structural Iron Work; Steam
Engineering [Stationary, LocojnoUve or Marine); Railroad Engineering: Bridge
Kiujiiu'-iring; Municipal Engineering; Plumbing and Heating; Coal and Metal Min-
ing: Fronpecting, and the English Branches. Until fartoer notice experimental
apparatus will be famished //'6'f to stndenta. Send for Free Circular, stating the sub-
ject you wish to study, to

The International Correspondence Scliools, Scranton, Pa.

TO MANUFACTURERS.
'

Space, light, heat and power FSBE at Matthews, Grant
Counly,, Ind., to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas
,

24 Kentucky Ave,, Indianapolis, Ind.

CEDAR
STREET R, R. TIES.

The Valentine'Clark Co.,
704-706 KOOKEKT, - - - CHICAGO.

25 to 800 Lights.

and MOTORS.
Va H. P. and npward.

The Elliott-Lincoln Electric Co.,

11S4 Payne Avenue,
CliETEIiAKD, OHIO.

PORCfPCEIAINJI'

^ * /« -;£6 C/i££N£ St
^

HENNEY BUGGY CO.,

1^-1

CM

a

CO
CDCO

377 and 379 Wabash Avenue, CHICAGO, ILL.

IMPERIAL DRY BATTERY.

The Imperial Dry Battery is Mr Wm. Burnley's latest
and improved Dry Battery, and superior in every respect to
his first, or the old "Burnley Dry" Batteiy.

We are the only firm manufacturing his latest battery.
All batteries are made under Mr. Burnley's personal supervis-
ion. We are the pioneers in the making of successful dry
batteries and have had more experience in this line than
any other concern in the country.

When you buy the Imperial you have the satisfaction of
knowing that they are made by the original dry battery man-
ufacturers and guaranteed to be the best on the market.

SEND FOB KEVI8ED PBICE lill^T

MIAMISBURG ELECTRIC CO , Miamisburg, 0.

WOVEN WIRE BRUSHES.
The best Woven Wire Commutator Brush
in the market is pat'd and manufactured by

The Belknap Motor Co.. Portlftnd. Me.

Wm. J. Alexander, Free. Telephone, Main
Geo. T. ^chust&r. Vice-Pres. 1096.

F. J. Welch, Secretary.

Photo and Wood Engraving,

CHICflQO ELECTROTYPE
6r STEREOTTFE C2.

196 and 198 Clark Street, Chicago.

Fine Book and Catalogue Worlc a Specialty.

ROOD PATENTS
^Jl Procured. 30 Tears' Practice.

QBAKT INSURED. Pamphlet, re-

ferences and advice ft»ee.

CHAS. J. GOOCH. WisHlngtoi. D. G.

THIS TELEPHONE

IS CALLED THE

Lofls Distice,
No. I.

Will speab one thousand mites
on a properly conatmcted
line. Tou can hear a watch tick

one hundred miles. Is that
satisfactory? If fo, write to

W. A. GUSTAFSON,
JOIilET, ilili..

For prices and Information.
Send businesB card, I sell to
the trade only.

Table Push.

III

SEND FOR NEW CATALOGUE.

BELLS, PUSH BUTTONS, ETC.

HUEBEL& MANGER,
MANCFACTDREES

Electrical and Brass Goods,

W6-290 Graham St., Brooklyn, N. ¥.

NEW INSULATING JOINT.

Sectional View—Patented July 10, 1894—Full Size.

For Inaulatiog Fiictures.

This joint conforms to the requirements of Under-
writers' rules. Write for prices and circulars.

interstate Coiplete Electric CoDstriictlon Co.,

809 to 817 So. 7th St., ST.LOUIS. MO.
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES is called to this CELEBRATED "WATKK
WHIi^fellj aa particularly adapted to their use, on account of its remarkably steady motion,
high speefl ai.d sr*^at elhcienoy and lar^e capacity fonts diameter, beiog donble
the power ot most wheels of the same ciiameter. It is used by a uumber of the leading electric com-
panies with ^reut eatlflfftctinn. In the economical use of water it is without an equal, producing the
highest per cent of uaefai effect g^uaranteed.

SEXn £'OH CA.TALOGUS3 AND ^AUTICUMjAKS*
The accompanying engraving representa a single lO-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pullfy.

We are now prepared to furnish Victor Turbines, either eingle or in pairs, on horizontal shafts,
and where the situation admits of their nse we recommend them.

The Stilwell-Bierce & Smitb-Vaile Co., Dayton, Ohio.
KIsdon Iron & Locomotive Worka, San FranolBoo, Oal., Pacific Coast Agente.

Thi Standard Open Circul', Bat-
teries of the World.

SEND FOE CIBOULiB AND PKIOES.

THE LECLANCHE BAHERY CO.,

in to 117 East 131st St., N. Y.

Established 1881.COLBURN
ELECTRIC MFG. CO.,

999 Main St.. Fitchburg, Mass.

MAI'UFACTDREBa OP

INCANDESCENT LIGHTING

ELECTRIC POWER and

ELECTRO

PLATING

THE LATEST DE8IGN9.
THE HI0HE3T EFFICIENCY.

MANY SWITCHES
HAVE COME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TEY THEM AND WONDER WHT YOTJ EVER USED

ANY OTHER.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

USE THE BEST !

Eureka Commutator Gompouiid.
A perfect Compnnnd for Dynamos and Motors.
Works on any Commutator with Cooper or Car-

bon Brushes. Send for sample; price 50o per stick,

Edw. R. Tornberg,
SIOUX FAliliS, B.I>.

Bound Volumes
OF THE

yifESTERN [lEGTRICIAN

FOB SAXiE,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRICIAN PUBLISHING CO.,

6 Xiakeside Building, Chicago.

PRIMARY DVER 5 VDLTS-SAMPERES FRDM 1 CELL
ONE SOLUTION.

Size, 6x8 In.

Price, $6.50.
Send for Sample

BATTERIES. BOYNTON MULTIVOLT BATTERY CO., '%ll^X^L.t, BROOKLYN, N. Y.

JM^^ ^^^^^^ COPIES OF OUR HAND-BOOKS HAVE BEEN SOLD. THIS SHOULD BE SUFFICIENT GUARAN-^^^B t^JtJC_l TEETHATTHEYARE WORTH HAVING IN YOUR LIBRARY. PRICE, $i.oo EACH. SEND FOR COPY.^^%^J%^%^^^ ELECTRICIAN PUBLISHING CO., 6 Lakeside BIdg., Chicago.

„ OPEN.
Beenlar Size, 6 inches long 2 i luclieu high, 1 to

1^ inches wide
In a suit brought against F. Sto\enb by the Cutter Oom

pany, claiming an InfriDgement on an Electric Flush
Switch, it was decided in his favor by the United States
Court in December last, the Court dismissing the case
with costs.

EELECTRIC PROTECTION CO.,
1028 FILBERT STREET, PHILADELPHIA, PA.

Owners and Manafacturers of

THE PLUSH PROTECTORS,
THE STEVENS FLUSH SWITCHES,

And General Electrical Work.,

Special attention given to the construction of models and Inventors' experimental work.

For the Plush Protectors, simplicity, sure action, ready adjustment, and interchange of parte.

For the Stevens FIubH Switch, flre and damp proof. Mechanism is Bimpiicity itself. Noth-
ing to get out of order. Mate and break so wide that no arc can form. Wired without removing cas-

ing. Buttons made of mother of pearl. Base made of vulcabeston with porcelain cases.
Impossiltle for tliem to

Sretoatof order.

XD
X
sco
TT
T
T
O

WE MAKE Storage Batteries,

Power 8sFan Motors ^to 20 HP
Dynamos, 3 tosooLight.
We repairthe bad ^^
WOrktlf others. & '^^^S' Brass,

do it good. ^^Jw i^-inch,

THE DIETERICHS-WARWICK ELECTRIC

Ghostly Union Telegraph Co.

DISPATCH FROM HaDES .

tOOS^^yfee^TTie coo/.

Three Speed, S17.50. KB^^^ffTlJ lf€H:.

COMPANY, CLEVELAND, OHIO.

3Z)

O
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EDISON FAN MOTORSe
LUNDELL FAN MOTORS.
NATIONAL CARBONS
AND CARBON BRUSHES.

EDISON-LA LANDE BATTERIES
AND FAN OUTFITS.

HARDTMUTH CORED AND SOLID
CARBONS IN ALL SIZES.

CHICAGO EDISON CO.
DEALERS IN

ElLEXCTi^Ria LIQHTINQ SUPPLIEIS,

All Kinds of
RUBBER WIRES,

CORDS
AND
CABLES.

EDISON BUILDING,

139 ADAMS STREET, CHICAGO.

KNIFE SWITCHES
IN STOCK,

FROM 10 TO 1,000
AMPERES.

CUT-OUTS,
SOCKETS,
ARC LAMPS,

INCANDESCENT LAMPS,
Etc., Etc., Etc.

The Electric Railway of To-Day.
By H. B. PRINDLE.

60 PAGES, PROFUSELY ILLUSTRATED.

PRICE 50 CENTS.

The author describes the ELECTRIC RAILWAY

SYSTEM in a popular manner, using such language

that the reader who is unfamiliar with technical terms

can readily understand the construction of the appa-

ratus and the functions of various appliances used in

the electrical propulsion of street cars.

It contains a vast amount of useful and valuable

information for every motorman and those interested

generally in Electric Railway work and improvement.

PRICE 50 CENTS.
POSTAGE FREE.

Electrician Publishing: Co.,

6 Lakeside Building, Chicago.

HART SNAP SWITCHES!
STANDARD SWITCHES, 5 and 10 ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates
or with any number of switches upon one plate.

Cut illustrates 4:-way or commutation
switch, controls a light or gro^p of lights

from any desired number of points.

SEKD FOB CATAIiOeUi:.

THE HART & HEGEMAN MFG. COMPANY,
^Xcfcrtford., C3033.33..

CHICAGO SHORTHAND INSTITUTE, 35th St. and Wabash Ave.
A Central Scbool of Shorthand and Typewriting of the

most Modern and Complete Type.
A COUPLETR COURSE OF SHOBTHAAflK Wa offer yoc shorthand instnicHons

In abundance, and moat excellent in quality Our coarse is graded and arranged la li)gical order. We
claim not a new bystem bnt a new method of imparting th-< art of 'horihand by which we can eauip
any ordinary Intelligent persoa for the execution of any stenographic work devolving upon the ei^^jert
stenographer or court reporter.

The method oE Instruction employed ig practical and progrBsslve, The principles are taken up and
explained in an orJerly manner, aodthe student directed how to apply them correctly in the work oE
forming the characters rapidly and arti-ticalJy. You may have a xeea to the quintessence of the
standard sygteaiH— Pitman, Munson, Graham. We guarantee to turn you out a full-fledged steaog
rapher rapable of any kind of stenographic work The art Is made a specialty.

Tuition, $10.00 per month Secure class seats immediately.
Evening classes, $5.00 per month. 98 per cent, of our Btudents hold positions.

T'V--^ //f4^

^

"V IP

c•01->/\-7\.-JX^XA^^

Electric supplies.
Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Thayer Electric Co.^
1027 Garfield Building,

TELEPHONE 2910.

Don't let your contracts until you get our prices.

Prompt attention given to all orders.
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TIE FREEMAN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplihsed
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

Newton Rubber Works,
Newton Upper Falls, Mass.

R.£E. Fan Motors.
DURABIiB, ECONOMICAL,
NOISELESS, SELF-OILING,
NEAT IN APPEARANCE,
PRICES LOW.

Send lor Circular and Price List to

ROTH BROS. & CO.,
MANTTFAOHJHEKS OF THE

R. & E. DYNAMOS AND MOTORS,
30 to 34 market Street, - - - CHICACSO, 11.1..

Continuous Current

Dynamos and Motors:
THEIR THEORY, DESIGN, AND TESTING.

With Sections on Indicator Diagrams, Properties of Saturated Steam,
Belting Calculations, Etc.

AN ELEMENTARY TREATISE FOR STUDENTS.
By frank p. cox, B.S.

Cloth. 271 Pases, S3 Illustrations. Price S2.00.

Intended for students, this work gives the theory and design of continnous current dynamos and
motors as understood and practiced In the designing-room, and the methods of testing described are
those (f the factory testinp-shop. The practical side of the various questions treated le always keptin
view, discussioDs having little bearing in this direction being excluded, and the higher branchea of
mathematlcB avoided. 'Ihe application to the design of armatures, field-magnets and motors of the
principles developed is explained by reference to numerical problems, thus thoroughly impressing them
on the student's mind. Methods of testing a complete machine and ol investigating its characteristics
are given, with dlt^cussions on the effect of various changes in design and operation. The steam-engine
being so closely allied to the testing and operation of dynamos and motors, sections on Indicator dia-
grams, ateampower calculations, and belting are included. Almost all of the numerous curves in the
book are derived from actual commercial tests.

CONTENTS.
Chapter I. The Absolute System of Measurement.—Chapter II. Electro-Magnetic Induction.—

Chapter III. Classification of Machines and General Principles of the Magnetic Circuit.—Chapter IV.
Ihe Dynamo as a Motor.— Chapter V. Calculations Pertaining to the Magnetic Circuit—Chapter VI.
Theory of Windings, Losses, etc —Chapter VII. The Dynamo Considered as a Motor.-Chapter VIII,
Design of Armatures.— Chapter IX. Design of field-magnets,—Chapter X. Design of Motors.—Chapter
XI. Dynamo and Motor Testing,—Chapter XII. Efficiency Tests.— Chapter XIII.—Indicator Diagrams.
—Chapter XIV. Steam-Engine Calculations.-Appendix I, Tests of Iron.—Appendix II, Ampere Turn-
tables.—Appendix m. Determination of Sizes of Wire for Armatures and Field Coils.—Appendix
IV. Belting.

ELECTRICIAN PUBLISHINQ CO., 6 Lakeside BIdg., CHICAGO.

THE-

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WOKKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes-

For ail Systems

Current, Candie-

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,

Arc Lamps and Switchboard Equipment
for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

OOEBESPONDENOB SOLICITED. SATISFACTION GUAEANTEED.
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FOR INFORMATBO^ REGARDING

Raymond Improved

GAS and GASOLINE

ENGINES
I

ADDRESS
Single, Doubia and Quadruple Cylinders. ^\ A ^% ^" ^^ WkK ^%#^

From 3 to 100 Horse Power "Actual." Ja |a ^^Awb I IVIb ^#^^bb
Guaranteed to run Electilc Lighting Plants. RAGINE, WIS.

For Sale^ Cheap!

NEW 50 LIGHT ARC DYNAMO.

This machine has never been used. In fact, has not yet been

taken out of shop. Is of leading manufacture and will be guar-

anteed direct to purchaser by makers. Will be sold for one hundred

dollars under market for cash.

Address, DYNAMO,
Western Electrician OflBlce.
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The Walker Mf; I lOnpany
?

General Offices and Works, CLEVELAND, OHIO.

Manufacturers of all kinds of Electrical Apparatus, specially large size

GENERATORS,
Street Railway Motors,

INCANDESCENT
MACHINES,

ETC., ETC.

BB&DfCH OFFlCEt^;
913.91J Postal TeleRraph BldR., New York.
195 Crocker Bldg., San Francisco, Oal.
34 York St., Toronto, Ont
1615-1648 Monadoock Bldg., Chicago.
510 Security Bldff. St. Louis.
Erie Coanty Bank BldR., Buffalo, New York.
303 Gould Bldg.. Atlanta, Ga.
1120 Betz Bldg., Philadelphia, Pa.
416 Trust Bldg., Dallas, Texas. . , ^ „,..-

TRANSFORMERS.
A New Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling off of walls.

With our wall or cross-arm hooks^ transformer may be Hung end

Connected in Five minutes.
Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Highest
in Xfflciency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type "D" Transformer with Fuse Plug BemoTed.

WAGNER ELECTRIC MFC. CO., ST. LOUIS, MO.
( BOSTON, 620 Atlantic Avenue. MINNEAPOLIS. 249 Second Avenue South. DALLAS, 416 Trust Building.

.A.GI'XSI>3'OX£SB : - Philadelphia, lOOO Betz Building. Chicago, 1236 Monadnock Block. BUPEALO, 126 Erie Co. Bank Building.
(CINCINNATI, 161 West Pearl Street. SAN FBANOISCO, 54 Second Street. ~ . _ . _

. —
.TOKONTO, Canada, W. A. Johnson Electric Co.

Xf '7'oxi. W CLXLt

"A GOOD THING"

OBDEE A COPY OF

WEBB'S TELEPHONE HAND-BOOK.
Frice SlOO, Postaee Prepaid.

Published and for sale by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

STANDARD PLANTE STORAGE BATTERIES
Oi true PLANTE Type and CRYSTALLINE FORMATION.

Will give or receive without injury, currents that would destroy other batteries.

WILL NOT SULPHATE, DISINTEGRATE OR BUCKLE,
Contain no asbestos or other separating material to increase their internal resistance.

ESPECIALLY ADAPTED TO CENTRAL STATION AND POWER-HOUSE SERVICE.

Absolutely free circulation of electrolyte preventing discharge of one plate into another.

Highest efficiency, largest delivery, lowest internal resistance.

For efficiency, reliability, durability, and capacity to receive and yield excessive currents, they are une-
qualed by any other battery on the market in this country.

Cannot be damaged by excessive charge or discharge currents.

A 400 ampere current has been taken from a 120 ampere hour cell.

( We will place an equal number of these cells In serlea-ctrcnit with any other cells of llfee

AljAI I CyOEi J capacity, and sabmlt them to charge and discharge currents as high aa the circuit can give and
yUALLLnllt- ) receive; and we guarantee no distortion or deterioration of plate in our cells under currents that

' no other cell will withstand.

ELECTmC FOWEH stoeage cohpaity,
William Aood, WeBterii Selling Agent,

ai UonBdnoefc EnUdlng, CUeasa.
1«6 £liu Street.

Tiew fork City.



WESTERN ELECTRICIAN. July 20, 1895

DAYTON ELECTRIC

CEILING FANS
For 110, m, 260, 600 Volts D. C.

and Arc Giicnits.

Give absolute satisfaction.

They are a pronounced suc-

cess in every detail.

If you want the best, send us

your orders for

OUR

FAN MOTORS
For 600 Yolt and

Arc GircQits are Perfect.

THE

DAYTON.

We have a large

stock on hand and can

fill your orders without

delay,

ALTERNATING

FAN MOTORS.
We have a limited stock

of the Ries and Scott Fan

Motors on hand. As we are

making an ecxeptionally

low price on them, they are

going fast. If you are look-

ing for a bargain in this

line, we can accommodate

you. Send us your orders

at once if you wish to take

advantage of low price.

METROPOLITAN ELECTRIC COMPANY,
186-188 Fifth Avenue, Chicago lii.

I TO SUCCESS

PRIM^UAW WUITF PflRF used exclusively foralIlDcandesceDtI,i§|t

RAVEN WHITE CORE.

ing at World's Columbian Exposition.

Used in some of the largest buildings in
t|^^

United States.

rnMPrTITinKI I IKIFWIDT UsedbysomeofthelargestCentralStatiom

UUIYirL I I I lUll LIIlL Tl lllLl and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFriOE:

13-17 CortlBUdt St., New York. BRANCHES:
320 IJearborn St.

BOSTON:
134 CoDgreB8 St.

SAN FEANOISCO:
102 SacrameDto St.

Jdst What Yog fire liookipg Fof 1

A NEW AND VALUABLE BOOK.

ELECTRIC LIGHTING PLANTS,
TI^ESIIS COST .^^3^0 O^EJie.A.'TIOiT.

Data compiled from station reports of electric lighting plants employing overhead circuits, with suggestions pertaining to

the information usually desired by the non-technical purchaser.

With Numerous Illustrations, Diagrams, Plans, Tables, Etc. 275 Pages, Cloth. Price $2,00, Postage Free,

This wfork gives all necessary data for the erection of an electric light plant of any size.

THE COST OF ARC LIGHTING. THE COST OF INCANDESCENT LIGHTIXG.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Eflaclencies, Books,

Bulldlcg, Ooet of Arc DynamoB and Lamps, Cost of Arc Plants Erected, Cost of Alternating Dynamos,
Cost of Alternating Plants Erected, Cost o£ Belts, Cost of Boilers, Cost of Brick Chimneys, Coat of Cop-
per for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Com-
pound High Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost
of High Speed EngioeB, Cost of Incandescent Dynamos, Cost of Idlers, Cost of Injectors, Cost o£
Meters, Cost of Motors, Cost of Operating Lamps per hour, Cost of Power Generators, Cost of Poles,
Cost of Plain Pulleys, Coat of Pillow Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft Couplings,
Cost of Stacks—iron, Cost of Stacks—brick, Cost of Steam, Coat of Transformers, Cost of Wire,
Chimneys, Circuit Loss, Contract Blanks, Current Distribution, ClrcnltB—overhead, Oircalar Mils of

Wire, Depreciation, Direct Connected Apparatns; Dynamos, Dynamo Data, Economy of Condenaias,
Economy of Covering Steam Pipes, Ecocomy of Heater, Efficleocy of Engines, Engines. Equivalent
of Current in Horae Power, Equivalent Rates of Lighting, Fuel, Horse Power of Belting, Horse Power
of Motors, Horse Power of Shafting, Incandescent Arc Lamps, Instruments, Instructions for Employee,
Insulation, Labor, Load Ch^rt, Meter Connections, Jtfnnicipal Ownership, Natural Gas, N. E. L. A. Stand-
ard Rules, Oil, Outcome of Practical Management, Pole Line, PuUeyd, Rope Transmission, Resistance
of Wire. Rules -Fire Underwriters Report Com. on Data N. E. L. A., Reports of Cities Owning Plant,
Reports of Cities Contracting, Stock Room, Shafting, Transformers, Transformer Curves, WirioB
Tables—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire, Wire
Formula, Water Power, Wood as Fuel.

Th© Qnbi e@6k of Its Kind In the English Language. Price, $9.00.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. A. I E. E.

Consulting Electrical Engineer.

specialty:
Electric RaUwaya aad Power Stations.

1541 TIarquette Bids.. Chlcaeo.

William H. Bryan,M.Am.soo.M.E.

Mechanical and Electrical Engineer.

Con8altation^ Beports, Estima^ea, Plane, Speci-
flcationfl, Saperintendence, Tests, Parchaslng.

Designs of Central Stations a Specialty.

Turner Balldinff. (St. liOuU.

ForeeBain,
E,^,ricaiard

Consulting, Mechanical Engineer.
Designing,
Supervising, Plaas, Specifications and
OonstructiPg, General Engineering.
Testing. Expert in Patent Causes.

Salte 1657. 1658 and 1G59
Monadnock Bulldlas. CHICAGO.

Owen Ford,
fflO Security Blds^ St. I^onis, Mo„

Engineer and Contractor,

Electric Railways, Lighting, Power and Min-
ing. Water Works Systems. Power Plants

Developed for Electrical Transmission.

1 C.E. Woods & Co.. -I-Sga.
1 Special Electrical Engineers.

Designers Dyoamo Electric Machinery and
1 Special Electrical Apparatus. General Elec-
trical EoglneerlDg. Arraogements made far
Permanent consnltatlon to Railroads, Power
and Ught Plaots. Offices :

Saite 1616 MoDadnock Bid:;., Cliicag:o

LOUIS E. WALKINS,
i

Consulting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical SyBtems of Permanent Overhead Rapid Transit Trolley, Electrical Canal

Boat Propulsion, Underground Coaduita, Electric Governor and Meters
Electric railways examined, and reports made for capital.

Correspondence solicited. Office and address, 30 Conrt St., Boston.

Goltz & Sinclair,

Electrical Engineers and Contractors,

MaLufaclurers' Agenis,

Tel. 912. Agents for Ideal Engines.

University Kldg., 9Iilwankee. Wis.

Dictionary of Electrical Words, Terms and Phrases.

S62 daable-colnmn Pases. SfO Ilinstratioas. Cloth Binding. Type Pages 10 x 7 inches. Price, postage Prepaid, to any part of the world, S5.00.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons it deserves rather to be called %n Encyclopsedia than a

dictionary.

The Scheme of Treatment is as follows:

Ist. The -words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

2d. A general .<:tatement then follows of the Principles Of Electri-
cal Science on which the definition is Founded.

3d. When, from the complexity of the apparatus, or from other con-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OrOSS References
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

CLEARNESS, to the end that while the definitions and explanations
shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they
shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

ELECTRICIAN PUBLISHING CO., 6 Lakevde Bmldine, Chicago, Illinoi8>

A Business Proposition;
Any purchaser, so desiring, is welcome to have his engine

tested by his own expert at our shops before shiptnent, and may
accept or reject the engine on that test before incurring the
expense of installation.

THE WESTIN6H0USE ENGINE.

Componnd, S to 1,000 H.P,,
u-^^-;;;^^,--?'-'^', high efHcieocy and mod-

standard, 8 to 260 H. p., ^oSf''
""°"'"'' ""'°""' ^' "'°"''""'

Inninr fi fn 7'i H P ^ durable and efficient automatic engine at a low

CATAIiOerG ON APFMCATION.

-o-rt^E:

.

£>x'ra^s^TJxi.o-, je'.a.., tj. s. .a..

o SELLING OFFICES: o

26 Cortlandt St., New York, N. Y. 210 Drexel Building, Philadelphia, Pa.

Westinghouse Building, Pittsburg. Pa. 259 Main St., Salt Lake City, Utah.

21-23 Fremont St., San Franscisco, Cal. ^^3 State St., Boston, Mass.

171 La Salle St., Chicago, 111. 37 College St., Charlotte, N. C.

Wonderly Building, Grand Rapids, Mich.

All Offices of the Westinghouse Electric & Mfg. Co., and all Foreign Countries.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS,

Bscent ImprovementB made In the New American Turbine have Increased the power as per their dlam*
eter, and produced neater efficiency Irom whole to half water than any other tnrbine, as evidenced by the
following, copied from certified tests made at Hoiyoke, Mass., on the dates named, and signed by A. F. Sirk.
man, engineer in charge ot experiments, and E. S. Waters, hydranlic engineer.

The originals of these cerHficates and tests of other sized wheels can be seen at onr office.

Test of s 46 -Inch Wheel-July 9, 1894.
Eev.per
Min.

119.13
122.00
117.33
111.83
118.67

On. Pt.

per Sec.

141.58
127.18
112.60
88.12
82.07

Horse
Power.

205.27
195,19
176.74
149.99
118.40

79 76
82.56
82.18
79.31

76.62

Test of a 4g-inch "Wheel -Jgly 14, 1S94.

%

Head Kev.per On. Ft. 1 Horse p,,„„„f"^"''- Min. per Sec.; Power. P'^Cent

16.33
16.66

16.59

17.13
17.48

128.00
134.80

129.33
126.26

121.00

134.18
120.86

104.85

92 76
70.80

199.66
188.14
162.89
142.40
98.85

82.77
79 21
70.60

For Information and aataiogae write

THE DAYTON GLOBE IRON WORKS CO..Dayton,OJ.S.A.

l^^ifi^i [^fk«¥S^'¥irS^'^W'flSf^llMfaiTaTfi^s
L.M. MOVES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Siipci;!!^" df-signed and adapted to

ELECTRIC POWER AND LIGHTING PLANTS.
Securing a lii^li sruaraoteed percentatrr and jrreat steadinexu* of

moXion, under variable loads. An uneciDuled oonf'«>nlratioii of power,
and an unprecedented liiffb velocity. Its quiobly operating; bal-
aneed erntex atfords prompt and fine re:;ulation by governor. Satin*
faction siiarjtntec<l wtiere others fail. Write for Catalogue, aud

JAMES TeFFEL & CO., Springfield, Ohio, U. S. A,

(LATINUM
For all Purposes.

Scrap and Native Platinum Parchaeed.
BAKER & CO., 408-414 New Jersey

Railroad Ave., Newark, N, J.

PORTER & BUERDORF.
BALES AQZNTH FOB

DETROIT SYSTEM STREET R'Y MOTORS,
Generators and Electrical Supplies.

storage batteries for traction work sold with
guarantee of 20,000 miles without repairs. Instal-
lation of storage battery lighting plante a specialty

Room SOS, No. 31 Qnincy St., Ghicaso.

FUSE WIRE) «o^'«^«'.

( Carryms
AND LINKS h

capacity.

FOR ALL SYSTEMS. ) ^"^^rr^.

The Independent Electric Co.
39th St. and Stewart Ave., Chicago.

SHORT JOURNEYS
ON A LONG ROAD

Is the characteristic title of a profusely
illustrated book containing over one hun-
dred pages of charmingly written de-
scriptions of summer resorts in the
country north and west of Chicago. The
reading matter is new, the illustrations

are new, and the information therein
will be new to almost everyone.
A copy of "Short Journeys on a Long

Road" will be sent free to anyone who
will enclose ten cents (to pay postage) to

Geo. H. Heafford, General Passenger
Agent Chicago, Milwaukee & St. Paul
Railway, Chicago. 111.

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.

BUILT IN TJIVITS OF 50 TO lOOO H. P,

ALSO BUILDERS OF

Smoke Stacks, Fans, Etc., and All Glasses of Iron Work.

Speciflcalions, draivings and prices ftamished~
on application.

Send for Catalogue of Climax and Compound Boilers.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Gives more pon-er as to diameter ^vith a

higher percentage of usefnl effect than any other
\futer-wheel heretofore made. AU eizea, right and left

hand, are bollt from patterns perfected under systematic tests in
the Holyobe Testing flume.

Parties having power plants which are unBatlsfaotory, and
those contemplatfiig the improvement of powersj will find It t«
their interest to confer with me, as I am 'WllliBS tO ffUar*
antee resultN ^vhere others have failed, no mat"
ter Avhat make of turbine has been in nse. STATE;
KK'.OlTlBC::UEXTS^ AJVD t^EIVD FOB CATA*^
LOeUE.

S. MORGAN SMITH. York, Pa.
EstlmateB fomlihed for completa power plants ftD4

remits coarantaeA.

Our New Book Catalogue
Wliich is now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain
a complete list of all the electrical books published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING CO.
6 Lakeside Building, CHICAGO.

riectric Railway Supplies
^La (Tsr^^^.^«^^^^!^*NiB^=_ The largest and most prosperous stree
^^^^ r^ .^^^^^EIB^^^^^^^' -^

—

tn nil nt.TinrR nn ftf>f>nnnt: nf 0i-*in.f.«i-r nt-.mnp-t.l

GEARS. PINIONS. BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies in the country are nsing: onr snpi>lies, and they preferthem
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President- and Treaenrer.

J. K. MoGHTLEY, Vice-President. F S. MAETIN, Superintendent of Works.

ALLEGHENY. PA.
CHAS. J. MATEE, 1211 Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 180 Summer St., Boston, Mass., New England States Sales Department.
STANDARD R'T SUPPLY CO., Monadnock Bloct, Chicago, 111., N. W. States Sales Department.
A. S. PARTRIDGE. Bank of Commerce Building, St. Louis, Mo., S. W. States Sales Department.
CHAS. A, OAVAQNA, Neave Building. Cincinnati Ohio. Central States Sales Department
EDWARD P. SHARP, 44 Niagara St., Buffalo, N. Y., Northern States Sales Department.
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EDWIN HARRINGTON, SON & CO., Inc.
Designers and JttanufaclurerSf

1524 Penna. Ave.,

Philadelphia, Pa.

Send for CataloRoe.

ANTI-FRICTICN *'^

BEARINGS. '^*,

Traveling Cranes,

lloists. Machine Tools.

"The Manistee"'-" •' Steam Pumps
FOR EVERY POSSIBLE SERVICE.

RELIABLE and DURABLE
NO OUTSIDE VALVE GEAR.

MANUFACTURED BY

Manistee Iron Works Company,
UAam^TKE, 3IICH Send for Oatftlogne and Pricee.

Load
at any Point.

Mention this Pdper.

Books
On c-lectrical subjects sent to any

address on receipt of price, postage

Electrician Publishing Co.,

G Lakeside Bldg., - CHICAGO.
Free.

RELIABLESENGINE,
Antomatic Cat-Off, Self-OillBK,

Perfect Resnlation,
Simple Construction.

Adapted for Electric Llj^ht or any Purpose requiring
Powwr and Haavy, ContlnuoaB Work.

Moderate Prices.

Write for Oircalars and Prices to the Mauufacturerfi,

J. F. CHU8E & CO., IVIATTOON, ILL.

NewDynamo Tenders' Hand-Book.
By T. B. BADT.

226 Pages, 140 Illustrations. FlexibleCIoth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only hook of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAGO.

£3srrja.^x<xs£CEiz> 1873.
SOLE IHAKVFACTUBERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Sand for Catalogue and Prices.

» u.Vi^otoI:dki. The Standard Electrical Insulating Material of tlie World. 14 »fv 'if^; n t

VULCANIZED FIBRE GO.

Preserve Your Copies ROOT IMPROVED WATER TUBE BOILER.

^^^^ Western Electrician.
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

© 1-ia^esid.e E-u.ild.iiig-, - - - cmc.A.a-0.

Our 24-page cataloe-ue of Organs,
also our new and elegant catalogue
of Pianos, eontamlug 16 pp. Wu
have the largest manufactory in

the world.from which we sell direct
totheconsumeratwholesale prices,

thus saving t he profits ol the dealer
and t^he commissions oCthe agents.
We furnish a first-classOrgan,war-
ranted 20 years, with ©•)7 E
stool and book,foronly v& ' '^
Ko money required until instru-

ment has been thoroughly tested
in yourown house. Sold on instal-
ments. Easy pajTnent.
We positively pitarantee every

OreanandPlano2)year5. Sendfor
catalogue at once if you wantto ob-
tain the greate.=;t bargain on earth.
Write name and address plainly,
and we will send by mailsame day
letter is received. As an advertise-
ment, we will sell the first Piano of
our make in a* I ^C Stool, booR
place for on lyO I ivt and cover
free. Regular price, §3^0.

BEETHOVEN PIANO A ORGAN CO., P. O. Box 1309 WASHINGTON, N. J.

J. G. BRILL COMPANY, - - PHILADELPHIA,
BUILDEES or EAILWAT AND TUAMWAT OAKS OP ALL GLASSES.

Special attention given to the building of Electric Motor and Trail OarB.

Iders of Brill No. 31 Track wltll solid forged frame, and "Eureka" Maxiicnm Traction Pivotal Tniok.

SELLINO AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

Two Hours' Ride

To Milwaukee.

Via Chicago, Milwaukee & St. Paul R'y*

Leave Chicago 3 o'clock p. m.
Arrive Milwaukee 5 o'clock p. m.
Milwaukee is a summer resort.

It is cool and pleasant.

Its hotels are the best in the west.

Start Saturday afternoon.

Come back Monday morning.

Four dollars for a round trip ticket.

Parlor car seats reserved in advance.

Chicago Ticket office, 207 Clark Street.

XOKTU »$TAK POINTS^
Xb the title of a book of reference for all points be-

tween Chicago and Lake Saperior on the line of
the Mllwankee & Northern R. R., and is a valuable
publication for business men and tourists who may
be interested in the development of the agricult
nral, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan,
This book, together with an illnstrated pamphle
telling " Wft^e the Trout Hide " will be sent free
apon application to Geo. H. HeaSord, General Pas-
aen^er Agent. "North Star Eonte." OhicaRO. Ill

Racine Automatic
HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especiiillv Ail.i|ited fur

ELECTRIC
LIGHTING,

And all placps where
high speed lii c "nneciion
with ecunomy is desired.

Over 2,500 in use.

Porcupine and Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new 1

to 6 H. P. Autonxatic
Engine and Boiler
outfit.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Building-

Works. Racine. Wis. CHICAGO. ILL.. U. S. A.

m-'cU.^^:t£c'?^us PHOSPHOR-BRONZE
REC-TRADE MARKS. I NGOTS, CASTINGS, WiRE, S HE ET &C.

JhePhOSPHOR BRONZE SMELTlNCGCllMITED
2 200WASHIIIIGT0NAVE.,PHILflDELPH|A,PA.

1^ ORICINAL MANUFACTURERS OF PHOSPHOR-'
"<Sip',/'m~ " Bronze IN THE UNiTEb States AND Sole
JiAcupAot.-M'um^. Makers of"ELEPHANT BRAND"phosphor-Bronze.
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500 Horse Power Folypliase Generators in poiv«r house of the W^estinshonse Electric
and niannfacturlDg Company, at £ast Pittsburg, Pa.

Westingliouse

Electric

and

Manufacluring

Company^

Sole Owners of the

TESLA POLYPHASE SYSTEM.
The ideal system for the distribution of power and light in factories and mills.

Motors, Arc Lights and Incandescent Lights supplied from the same circuits.

The system adopted by the Cataract Construction Company; for-their great plant at Niagara.

Adapted for transmission of power over long distances,, also for local distribution of power.

Brushes and moving contacts may be dispensed with, rendering the system peculiary useful in mining operations.

All machinery in our new works at East Pittsburg driven by Tesla Polyphase Motors, supplied from a Central

Power Plant.

RESULTS: High Efficiency, Convenience, Economy of Installation and Operation, and Flexibility.

Inspection invited.

Two suits are now pending against the Thomson-Houston Company

under the Tesla Patents. Upon motion of the Westinghouse Company in

the Circuit Court at New Haven recently, the Thomson-Houston Co. were

limited to October 7th to take their testimony in defense. The suits will

therefore be ready for argument in the near future.

The novelty of Mr. Tesla's invention was recognized by PROF.
ELmU TMOJitSONiViho said in discussing the Tesla inventions be-

fore the American Institute of Electrical Engineers in 1888:

"I have certainly been very much interested in the description given by

Mr. Tesla of his new and admirable little motor. I have, as probably

you may be aware, worked in somewhat similar directions and towards the

attainment of similar ends. The trials which I have made have been by the

use of a single alternating current circuit, not a double alternating

circuit."

Westinghouse Eiectric &

Manufacturing Company,
PITTSBURG, PA.Branch offices in all ihe leading cities.

Forty Horse Power Tesla Polyphase Motor oper-
atlns machinery in shops at East Pittsbure.
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"WOOD" STiTION INSTRUMENTS
Ammeters and Voltmeters for all Currents or Voltases.

k^ff^/*-M"itn|: /' '"
1

FOUR CIRCUIT ARC SWITCHBOARD

SWITCHBOARD FOR ONE
DIRECT CURRENT DYNAMO.

COMBINED ALTERNATOR AND FEEDER PANEL
SWITCHBOARD FOR SIX CIRCUITS.

OCnniin Tn MnilC inpointofSIMPLICITY, reliability, accuracy and uniformity,
ULuUllU lU I1U1IL divisions in the scale beine absolutely equal throughout the entire range^^ of the instrument.

FORT WAYNE ELECTRIC CORPORATION,
FS'CDFR-r W^AYI^E:, ir>JIZ)I-A.lSJ.A..

NEW YOKE OITY: 116 Broadway.
CHIOASO: 185 Dearborn St.

PHILADELPHIA: 907 Filbert St.
BOSTON, MASS.; 17 Federal St.

ROCHBSTEE, N. Y.: Powers Bldg.
COLUMBCS, OHIO: 67 East State St.

SAN FRANCISCO: Electric Imp. Co.

,

35 New Montgomery St.

BBAKCBC OFFICBS:
PITTfiBUHG, PA. : -105 Times Bide,
NEW ORLEANS, LA.; Southern Electric Mfg. & Supply Co.

OMAHA, NEB.; 104 Bee Bldg.
MINNEAPOLIS, MINN., New Tork Life Bldg.

CINCINNATI, OHIO; 402 NeaTe BJdg.
SAN ANTONIO, TEX : 207 Lasoya St.

RICHMOND, VA ; Chamber of Commerce.
ST. LOUIS, MO.: 60 Turner Bldg.
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POROUS .>̂ '^

Why not set
the best!

1888.

.^
&^

^^

1895.

^ €ri-ve as
^ trial order,

-GUPS
ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South 2^ St.' - Philadelphia

'

CATALOGUES ON APPLICATION
Send BnsiBess Card and mention

Webtekn Eleoteioian.

The Johnston

i Rail Bond.
(Patented July 17, 1894.)

For electrical contact both sides of the rail are used. The nuts have

twelve times the cross-section of the copper conducting rod. Under the

nuts the rail is smoothed and brightened by a special tool. The nuts are

also, smooth and bright.

A firm mechanical, electrical and water-tight joint is made.

The usual length is 30 inches, of 00 and 0000 copper rod.

Address the manufacturers.

New York.

John A. Roebling's Sons Co.,

Chicago. San Francisco. TRENTON, N. J.

(<.<-'-'LUBRlC(\nT

USED BY
AUTKE BEST'S

tnClNEERS

niBf IMSUTON HiWIMC n. KNOKN. PUREST^' BEST
FOR. Al-U WMDS OP r\ACH]MEEY

V^FINE TOOUS—:^
CH^ica.£o. Ill \J.S-f\-

FIRE!
3Mo'\7^

The destruction of our works by fire on April 7, was almost complete.

We have already resumed manufacturing and are making limited shipments which are daily increasing.

Send us your Orders, We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers, FIRE!

HIZE8 UP TO tC50 S. P.

|_:5IEUINE RAWHIDE

tflCE LEATHER.

es'^SaULTZ'S PATENT

injy 'iFULLEY COVER.

-Belt dressing

SftTJI^^P**!; . AND

'S^^Sm'^ CEMENT.

_|HULTZ PATENT- j ^
WOVEN LEAfHER LINK BELTING; '

^YXAMO
pRELTINGti "** l-""!*' Mo., u. IS. A.

BBANOHES: 164 Summer St., Boston; 113 Liberty St., New lork; 129 North Sd St., PhUadelphia.

Send
i

Jor(rrc

Black Oiamond File Works.
Inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Our regalar goods are on sale in every leading Hardirare
Store in the United States and Canada.

G. k H. BARNETT COMPANY,
Philadelphia, Pa.

HARRISON CONVEYOR

Electric Light and Power Stations equipped with
conveyors for the automatic and economical handling
of coal to boilers, and to and from storage houses or
bins. Estimates furnished on receipt of plans. Cor-
respondence solicited.

BORDEN &SELLECKCO.,
48-50 Lake Street, Chicago, III.

THE MEDBIRYJJLSULATION
1^ ALUMINUM BRONZE

"^^ TROLLEY^^,o t^ c.s<> EQUIPMENT.
FO/r ELECTftIC RAILWAYS.

BEST IN THE WORI.Dj.
THE FIBERITE Co".

>-, "-^-^

MECHANICVILLE.N.Y.

SELLING AGENTS:

Mason Electric

Equipment Co..

CHICAGO, ILL.

A. W. SOLOMON,
Savannah, Ga.

JOSHUA HENDYMAOH.WKS.,
San Francisco, Cal.

C.\r£rfv' C/

No. 10 Arc Dynamo, lOO lights, 2,000 candle power.

Electric Lighting and
Power Apparatus.

THE

The BrnBh Doable Aro

Lamp Patents snatalned bj

repeated deolelons

ofU. S.Oonrts. BRUSH
ELECTRIC CO.,

^geooles iu all large cities.

The RuBsell & Officer Electrical
Coostractlon Go., Deaver, Ool.

Begnall & Hluls.YokohaiaB, Japan. Office and Works, Cor. Belden and Mason Sts.* €l>ETBl^Jiri>. OKIO.
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8ULATED
AND CABLES.SIMPljriJiL WIRES

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

""Tr."HixsoN."' Simplex Blectrical Company,

van Monidnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. Trndergronnd and Submarine.
for Telephone, Telesraph, I<lKht and Power.

KEBITE TA.PE8* Write for catalogues, samples and prices.

W. B. BBIXET. 31fr.. J. E. HAM, een'l Agent
S03 Broadway, IVew^ fork.

8. F. B. 3IOBSE * CO., GAKilFOBHriA BI.KC. IFKS.,
Chicaso, HI. 8an Francisco, Cal.

KEW OBIiEAKS EIiEC. CO., Mew Orleans, l^a.

TEST ON PACKARD LAMPS.
Extract from Professor Benj. F. Thomas's Report.

"Taking economy, maintenance of candle power and freedom from
blackening into account, the results obtained from these lamps are much
superior to any heretofore published, and I congratulate you on the ex-

cellent showing made." Very truly yours,

(Signed) BENJ. F. THOMAS.

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS.

Keceived only ATv^ard for Trolleys mt Chlcaeo,

Manufactured by AliBERT & J. 91. AMDflRSON, 289-293 A St., Boston, Mosb.

IRON
CLAD

RHEOSTATS,
manufactubed by

6eo. L. Colgate Company,

136 Liberty St., New York.

rsfe^s^raE's^Et i'^-"' "»"»«-'"• GEO. T. MANSON,
Qen'l Sapt.

W. H. HODQINS,
Secretary.

THE OKDNITE COMPANY, LIMITED,

13 Park Row, New York:
INSULATED

WIRES AiDCABLES,
For Aerial, Submarine and Underground Uic

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Taps
KRANCHES Chicago, Boston. Philadelphia, PiUsbargrh, Minneapolis, Cincinnati,

Kansas City, Omaha, Louisville, St. IjoalB, San Francisco, London and 80. America.

k-ON'^^

TRADE MARK

IMPORTED

Carbons
W^ ,

FOR ARC LIGHTS.

"^
(

\
EQUAL TO THE

BEST.
Kept in Stoclc.

Ed.Wertheim.'cmcAco.

MMTOTAainBEB OP

INSniiATED ELiESGTRIG WIRE,
FI^lSX-TBI^E COBDS and C3A1BUES.

COO aad SOS Kertli Third Street. - - FHIIiASElbFHIA, PA.

BEST OF ALL IS

Hade by J. H. BTrNKEIili d. CO., 76 Cortlandt St., UTew York.
BMt OonBtmetlon and Ingredients. Strongest, most Durable and Beliable. Size 6x3Hi eo otf. p«r .

LIBEBAI. DISCOUNTS.

STEAM ENGINEERING
iStationanj, Loco7nofixe or Marine); 3Teckanics; Mechanical Drawing; Electricity; „_,
Architect IIre; Architectural Druwinq arid Designing: Masom"ij; Carpentry and Joinery; ^f- BY'
t^mamen/al and Structural Iron Tf'ork; Railroad 'Engineering; Bridge Engineering; ||r - -

Jlvniripul EngineTtvg; Plumbing and Heating; Coal and Metal Mining; Prospecting, 'M
tidthe English Bronchef:. Students make rapid progress ic learniDj^ to Draw and |al
I.itter. The Steam Eogineerlng coorse is intended to qnallfy eopineers to secare ^^^ROSS'ti
Ajeenses. Send for free Circular, stating the subject you wish to study, to ^^^^i^^'

The International Correspondence Scliools. Bcranton, Fa. ^:^^S^=

WESTON ENGINES.
High Pressure Boilers.

Complete Power PlantSo
Estimates and Drawine:s Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATITES.
JULIAN SOaOlL & 00., - 126 Liberty St., N. Y. Olty.
HOFFMAN-ROSSELL CO., - 32 Lake St, Ohloi«o, HI.
SOKANTOtr STJPPLT S MAOH'Y CO., - Soranton, P«.
THOS. K. CAREY i BEOS. CO,. 26 LlghC St.,Bsltiniara, Md
MITCHELL, LE^\TS & 8TAVER CO., Seattle, Wash.

.^^aC^iii.^vi.i'iiisv^
OFFICE AND FACTORY, SANDUSKY, 0.

C AGENTS: )

—

--

C. J. Mayer, Betz Eldg., Philadelphia, Pa.
Smith & Wallace, Hamilton St , Boston, Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Commerce BIdg.,

St. Louis, Mo.
Standard By. Snpply Co., Monadnocb Bldg.

,

Chicago, III.

Beger & Atwater, 2X4 Pine St , San Franciaco,
California.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

High and Low Tension, Direct and Alternating,

for all classes of work.

C-A-ISBOI:TS,
Foreign and Domestic, all of standard makes.
These goods MUST BE SOLD to close an estate.

Lowest possible prices. Write to

CHAS. H. WATERMAN, 1305 Havemeyer Building,
26 Cortlandt St., NEW YORK.

TO MANUFACTURERS.
Space, light, heat and power FBEE at Matthews, Grant

County, Ind., to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas.,

24 Kentucky Ave., Indianapolis, Ind.

THE BALL tc WOOD COMPANY,
Bnildsrs of Improved Antoxaatlo Cat-off Engines •

stern & Silverman, 707 Arch St., Philadelphia, Pa. C. E. Sargent, Fort Pearborn Bldg., Chicago, IlL
Oeorge M. Kenyan, Endicott Arcade, St. Pnal, Minn. James & Companv, Chaltanof>ea, Tenu.

STANDARD UNDERGROUND GABLE CO., U/IRF5^ and HABLfSTHE BOOKEBY, WEeTINSHOUSE BtllLCINa, TIUES BUILDINa, I I I ^^^J U 1 1U ^JH ^J ^^ ^^%^
OHIOAOO. PITTSBCRO. NEW YOBK. ^ ^ ^^ '^ -^^ m m ^^ ^^ ^^ -^ ^
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MONOCYCLIC
SYSTEM

OF

ELECTRICAL DISTRIBUTION

Central Station
IN

A Single Alternating Generator.

The Monocyclic eenerator (ISO K. W.) The Indnctlon Motor, SO H. P.

For Power Purposes equal to a Polyphase System, with all the Simplicity and Advantages of the Single Phase System^

Geaerators will carry full load in lights or motors or any proportion in lights and the rest in motors.

THERE CAN BE NO UNBALANCING.

Induction Motors Operated with results equal to those obtained with the Best Direct Current Shunt Motors with the same
Efficiency and better Speed Regulation.

Arc and Incandescent Lighting Circuits Operated on the Single Phase Syttem as from, the Ordinary Alternator.

MAY BE ADAPTED TO SYSTEMS OF SECONDARY MAINS SUPPLIED FROM LARGE TRANSFORMERS.

GENERAL ELECTRIC COMPANY
}

MAIN OFFICE, SCHENECTADY, N. Y.

SALES OFFICES:
Boston, Mass., 180 Summer Street.

New York, N. Y., 44 Broad Street.

Syracuse, N. Y., Sedgwick. Andrews & Kennedy Bldg.
BoSalo, N. Y., Erie County Savings Bank Building.

Philadelphia, Pa., 509 Arch Street.

Baltimore, Md. , 227 East German Street.

PittiAniig, Pa., Times Building.

Atlanta, Ga. , Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus. Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.

Detro't, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City, Mo., New York Life Building.
St. Louis, Mo. , Wainwrigbt Building.
Dallas, Tex., Corner Elm and Griffin Streets.
Helena, Mont. , Electric Building.
Denver, Colo., 505 16th St.

San Francisco, Cal., 15 First Street.
Portland, Ore., Front and Anteny Streets.
Seattle, Washington, Bailey Building.

For all business outside the United States and Canada: Foreign Dept., Schenectady, N. Y., and 44 Broad Street, N. Y.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.
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6as Ijishtins, Electric.
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4]reari4.
Besly A Co., Chas. H.
Nuttall Co., R. D.

fjieneral Ulec. Hnpplies.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly ACo., Chas. H.
Brodie Electric Co.
Bryant Electric Co.
BunneU A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Colgate Co., Geo. L.
Cutter EleclTical A Mfg. Co.
Electnc Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Elliott- Lincoln Elec. Co.
FarrTei. AConst. Supply Co.
Forest City Elec. Wks.
Garton-Daniels Elec. Co.
General Electric Co
Goltz A Sinclair.
Hajes. Fyfe Co.
Interior Conduit A Ins. Co.
Little. F. P. Elec. C. A S. Co.
Louisville Elec. Wks
Metropohtan Electric Co.
Miaous Electric Co.
Morris A MacCurdy.
Partrick A Carter Co.
Perkins El. Switch Mfg. Co.
Piatt, O, S.

Queen A Co Inc.
Sioux City Brass Works.
S K . C. Specialty Co.
Solar Electric Co.
Standard Tel. A Elec. Co.
Thayer Electric Co.
Viaduct Co.

CJlobes and Electrical
(Glassware.

Edgerton Pottery Co.
Edwards. W. S. Mfg. Co.
Hemingray Glass Co,

(irraphiie a^peeiaiiles.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.

Hard Rubber (>oods.
Butler Hard Rubber Co.
Fiberlte Co.. The.
Newton Rubber Wks.

Insulators uod Insolat-
ins Materials.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brlxey, W. R.
Brodie Electric Go.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Ins. Wire Co.
Crocker-Wheeler Elec. Co.
Cutter Elec. A Mfg. Go.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
FarrTei. AConst. Supply Co.
FiberiteCo., The,
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
interior Conduit A Ins. Go.
Johns Mfg. Co., H. W.
Little. F. P. Elec. C. A S. Go.
Louisville Elec. Wkg.
Munsell A Co.. Eugene.
National India Rubber Go.
Newton Rubber Wks.
New York Insulated WIreGo.
Nuttall Co., R, D.
Okonlte Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.
\iaduct Co.

Insulated Wires and
Cables—Ktaenet Wire.

American Electrical Works.
Brlxey, W. R.
Brodie Electric Co.
BunneU A Co.. J. H.
Central Electric Co.
Chicago Ins. Wire Co.
Eastern Electric Cable Go.
Electric Appliance Co.
Elec. Engr, A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Go.
Metropolitan Electric Co.
Moore, Alfred P.
National India Rubber Co.
New York Insulated WireCo.
Okonlte Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
\'latluct t-'o,

Ijamps. Incandescent.
Am. Electrical Mfg. Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A OnioCo.
Partrick A Carter Go".

United Elec. Imp. Co.
Westinghouse Elec.AMfg Go.

I<iShtnlns Arresters.
Colgate Co

,
Geo. L.

Diamond Electric Co.
Electric Appliance Co.
General Electric Co.
Garton-Daniels Elec. Co.

Uagnet %Vire.
(See Insulated Wires.)

mechanical itiachlnery
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Manistee Iron Wks. Co.

31ica.
Johns Mfg. Co., H. W.
Munsell A Co. Eugene.

aiinlns Apparatus^ Elec.
General Electric Co.
Independent Electric Co.
WAHtlnghOTiHB Rl. A Mfg- CfL

motors.
Andrae A Sons, J.
Belknap Motor Co.
Brush Electric Co.
Central Electric Go.
Colburn El. Mfg. Co.
Crocker- Wheeler Elec. Co
Eddy Eiec. Mfg. Co.
Elec. Engr. A Supply Co
EUiott-Linroln El^c. Co
Ft.Wayne Elec. Corporation.
Qeoeral Electric Co.
Interior Conduit A Ins. Co
Roth Bros. A Co.
Royal Electric Co.
Sioux City Brass Worts.
Standard Electric Co.
Stanley Elec. Mfg. Co.
Wagner Elec. Mfg. Co.
Walker Mfg. Co.
Westinghouse El. A Mfg Co,

PaclUDe<
Besly A Co., Chas. H.
Garlock Packing Co.

Paints.
Morris A MacCurdy.
Standard Paint Co.

Patents.
Gooch, Chas. J.

Phosphor Bronze.
Phosphor Bronze Sm.Co. Ltd

Piano?* and Organs.
Beethoven Piano A Organ Co

Platin nut.
Baker A Go.

Poles.
Morris, Tasker A Co
Nuttall Co.. R. D.
Valentine-Clark Co.

Porcelain.
Empire China Works.
General Electric Co,
Hemingray Glass Co.

Pubilsuers, Klticcrical
Electrician Publishing Co.

Punipii«.
Manistee Iron Wks. Co.

Push tfu>tuus.
Central Electric Co.
Electric Appliance Co
Partri -* Carter Co.

RbeoBtats.
Central Electric Go.
General Electric Co.
Hayes, Fyfe Co.

Sal Amoioniac.
Klipsteia A Co., A.

SilR JUrttid
Boston Braid Mfg. Go.

e^peaklus Tubes.
Central Electric Go.
Electric Appliance Co.
Ostrander A Co., W. R.
Partrick A Carter Co

B4peed Indicators
Besly A Co., C'bas. H.
Colgate Co., Geo. L.
Diamond Electric Co.
Queen A Co. Inc.

Steam Heating.
Goubert Mfg. Co.
Webster & uo., Warren.

iSlorage Batteries.
Bradbury-stone Elec. S Co.
Electric-Power Storage Co.
Electric Storage Battery Co.

Street Cars.
Brill, J. G. Co.

Tapes, Ensuiatins-
American Electrical Works
Brlxey, W. R
Central Electric Co.
Chicago Ins. Wire Co.
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonlte Co., The.
Phillips insulated Wire Co.
Simplex Electrical Co.
Standard ^int Co.

Telegraph Apparatas.
Electric Appliance Co.
Partrick A Carter Co.
A'iaduct Co.
Western Electric Co.

Telephones and Tele-
phone inateriai.

Andrae A Sons. J.
Central Electric Co.
Farr Tel. & Const. Supply Co.
Forsyth A Fisk.
Gillette, E. A F.
Gustafson, W. A.
Mianus Electric Co.
Mo. Telephone Mfg. Go.
Partrick A Carter Co.
Pbila. Telephone Go.
Public Telephone Co.
Standard Tel. A Elec. Co.
U. S. Tel. Const. Co.
Universal Telephone Co.
Viaduct Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers

.

Central Electric Oo.
Diamond Electric Co.
Ft.Wayne Elec. Corporation,
General Electric Co.
Hornberger Elec. Mfg. Co.
Louisville Elec. Wks.
Royal Electric Co.
Staniey Electric Mfg. Co.
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Kieciric Car.
General Electric Co.
Westinghouse El. A Mfg. Go.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel A Co., Jaa.
Replogle Governor Wks.
Smith, S. Morgan.
Stillwell-Bierce A Smith-
Vaile Co.

Universities.
Chi. Shorthand Institute.
Int. Corr. Schools.
Rose Poly. Institute.

Water Wheels.
Lefiel ACo., Jas
Replogle Governor Wks.
Smith, S. Morgan.

Wire, Bare.
Anderson, Albert A J. M.
Besly A Co., Chas. H.
Bishop Gutta Percha Co

.

Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
NuttaUCo.,R. D.
OkonlteGo., The.
PhilllpH Insulated Wire Go.
Standard Underground C.Go.
ViaducU'^n-
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"SHIP
33 CORED

(Trade Mark.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN lb CO., VIENNA, AUSTRIA.
SEND FOR SAMPLES AND PRICE LIST TO

A. DERONDE U CO., ^°'- ^-^"^- 254 Front St., NEW YORK.

YELLOW PINE

CROSS ARMS,
Genuine Black Locust Pins,

WhiteM Pins and Bracl(ets.

Also make Electrical Mouldings
of all kinds to order.

Correspondence Solicited.

Address

CENTRAL MFG. CO.,
CHATTANOOGA, TENN.

Solar

Electric Co.,
SUCCESSORS TO

Brooklyn Electric Mfg. Co.

Solar Arc Lamp Co.

Solar Low Potential

Arc Lamps,
Switches """

Switchboards.
65-67 Duane Street, New Yorl<.

AN EMPHATIC 8UCCE8SI
THE DIEHL ELECTRIC FANS
WIRED IN A SERIES OF
TWO OR MORE ON A
STREET RAILWAY CURRCNT.

DIEHL & COMPANY, 386 BROADWAY, NEW YORK.
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Telegraph
Instruments,

Keys, Sounders,
Relays, Batteries,

Switches,

Lightning
Arresters and
Sundry Supplies.

We carry in stock a large line of standard goods, ranging from the

more expensive regular W. U. types and other patterns, to the cheaper

grades intended for experimental and amateur work. Workmanship and

tlnish first-class. We solicit orders for these goods and take the greatest

care in sending just what is wanted, at reasonable prices. Material

carefully packed for shipment to any distance.

The Largest Electrical Supply Company in the U. S.

General Western Agents: Okonite Wires, Lundell Fans and Motors, Interior Conduit Supplies.

Central Electric Company,
173=175 Adams 5t.,

CHICAGO.
St. Louis:

Southern Electrical Supply Co,
New Orleans:

1010 Canal Street.
Kansas City:

Gate City Electric Co.

I TO success '^^^

Ji,^^&.-^,

PRIM^HAW WHITF PRRF used exclusively foraH incandescent Light-

RAVEN WHITE CORE.

ing at World's Columbian Exposition,

Used in some of the largest buildings in the

United States.

PflMPrTITiriKI I IMP WIRT used by some of the largest central stations

UUIVirLllllUll LlllC TlillCl and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insnlated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
BRANCHES:

320 Uearliorn St.

BOSTON: SAN FRANCISCO:
134 Congress St. 102 Sacramento St.

EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transtnission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY, W. T. Osborn,
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E. E. & S. BABY. Our Baby was born February 5th, 1895, and is thriving nicely on from ten

to twenty-five anipei-es a day.

This Baby can be used on any circuit up to 220 volts. Can be wired for

cleat, moulding or concealed work, having our special combination binding

post. Is mounted on porcelain base. Dimensions 2^^ in. by ij^ in., and stands

i^ in. high over all. Brass and copper parts highly polished and lacquered.

l^d:^23 "CnF-A-CTTJIlEID BIT

Our Baby carries lO to 25 amp.
Onr Baby is easily ivired.
4lnr Baby is orisLnal.
Our Baby behaves niecly on any ciri-nit. in-

clndins ^^O TOlt
Our Baby is just what you -want.
Try some.

New York Office, Thames BIdg.

ELECTRIC ENGINEERING & SUPPLY CO.,

S"2-I3.A-OTTSE, liT.

Automatic in Kelea^^e,
with I>. P. Switch.

The FYFE RHEOSTAT
(For Starting, BegnlatlDg and SBVing Motors)

Is Automatic in Release
from any Point of the
Resistance.

Made witli aui witliont D. P, SwitcL

Alisolntely Firepof.

Made for any Power,

Costs Less tliaii Oli Styles.

Write or Call for Descriptive Price List,

Hayes-Fyfe Company,
CMcago Oice, 1006 Pontiac BIdg.,

TELEPHONES
Magneto Bells.

Hunning's, Blake and Bell

TKANSMITTERS,
RECEIVERS.

Telephone Wood Work.

INDUCTION COILS,
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots.

Sena for Catalogue.

MIANUS ELECTRIC CO., - Mianus, Conn.

Patented

May 30, 1893.

Dec. 25, f 894.

Jan. I, 1895.

Viaduct

The above cuts represent some of our latest

output. This company has been continuously man-

ufacturing Telephone Appliances since 1878; there-

fore, when you are purchasing from them, you know

you are getting the best that an experience of 17

years can give. Its Magneto call-bell is too well

known throughout the whole country to need com-

ment, and with its ARM REST, the outfit is

simply perfect. Orders for any quantity promptly

filled.

SEND FOR CIRCULAR.
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T^^ill Yon Be In It? Yes!
USE THE BOUDEEAUX DYNAMO BEUSH.

lACH LAYtR OF THIS ANTI-FRICTION METAL
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1-1250 PART OF 1 INCH THICK.
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THE BOUDREAUX DYNAMO BRUSH CO., ^^^
Mailers Building, CHICAGO. Postal Telegraph Building, NEW YORK. y/^^

/^ Sole Agent for Canada, B. E. T. PEINGLE, Montreal, Que. Sole Agent for New England States, ALTON D. ADAMS, Boston. *^^
^ Sole Agents for Ihe Pacific Coast, J. W. BROOKS k CO., 120 Sutter St., San Francisco, Cal. >

z;^.^ -*^

$5 TO $15 TEIaBPHOIffCS.
Supplies of KTery DeBcriptlon.

Transmitters (Blaka Pattern); Hnnnlng Silyer DlaphraKm or Magneto KeoelTers; Magneto
Bells; Wire Cross Arms; Insulators; Induction Colls; Backboards: Switches; Batteries,

etc. Wliolesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 343 Dearborn St., Ghlcaso.

Western Agents for DANBORT ELECTRICAL WORKS.

BLAKE TRANSMITTERS.
C03IFr,£Ti:, S3.00 EACH.

In Walnut and Oak Oases.
Blake Transmitter Castings, $1.00.

Philadelphia Telephone Co.,
Box 707, Philadelphia.

Telephone Troubles
And How To Find Them.

Sixth Edition Just Oat.
Sent, Postpaid, 25 Cents Per Copy.

AddrOBB W. H. HYI>E & CO., Publishers,

Drawer 11, Milwaukee, Wis.

This company is manuiaoturing A Compound Magncto Telephone
Which it sella outright under a guarantee both as to eflaoienoy and as against Infringement of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.
This company is also prepared to fully equip Telephone exchanges, (furnishing everything from

the telephone to the wire and poles). Private lines, Factory plants, etc., and do all kinds of construc-
tion work. Send for circulars and price lists.

WESTEBUr TEIiEFHOIirE CONSTRUCTION CO.,
g39. S40 and 541 Monadnocte Blk.. Chicago, HI.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers.

Write for prices.

FORSYTH dcFISK,
Sole Manufacturers,

e4» and 614 Rialce Bide ,

Factory Office; 33 Mfrs. Bldg., nilininn
cor. Canal and Randolph Sts., UnluAUUi

For any electrical book pabllshed filled

promptly on receipt of price.

ELEOTEIOIAK PUBLISHINO OOMPANT

6 Lakeside Building, Obioago.

TH'S TELEPHONE

18 CALLED THE

im DisMce,
No. I.

Will speak one thousand mi'es
on a properly constructed
line. You can hear a watch tick
one hundred miles. le that
satisfactory? If fo, write to

W. A. GUSTAFSON,

F ir prices and information.
Send business card, I sell to

the trade ocly.

T
ELEPHONES

FOR ALL PURPOSES, AT THE LOWEST PRICES.
SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO..
100 N. 11th Street,

ST.liOUIS, MO.

Maqneto Bells
AND

standard
Goods.
No

Infringemen ts

.

TELEPHONES.
Get Our Prices

Before
Purchasing
Elsewhere.

E. & F. GILLETTE,
BAYFORT, CONN.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 12, 1887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Buildins;, . . Philadelphia.

P. L. 8P00NEE, President. C. E. BBOSS, General Manager.
B. B. CLARKE, Vioe-Preat. H. 0. DODGE, GenM Supt.
S. 8. KILVINGTON, 2d Vice-President.

E. W. BATOHELDEK, Secretary.
B. M. LAMP, Treasurer.
0. r. LAMB, General Attorney.

THE STANDARD

Telephone and Electric Co.,
i>d:-A.DisoKr, "WIS., xj. s. -a..

MAlTOFAaTTTBEBS OF THE

STANDARD LOUD SPEAKING TELEPHONE.
Employing Milde Microphone.

U. S. Patent granted April 17, 1894.

Perfect in Detail, of Highest Efficiency, and Best Possible Elec-

trical and Mechanical Construction.

Standard TelephonesSole Agents for the United

States for the celebrated

Milde Battery

Transmitter.

Sensitive as a Blake.

Powerful as a Solid-back.

No adjustment required.

Will not Pack or get out of

order.

Have been adopted by Tele-
phone iLxchanges, Leading
Railway Companies and Cor-
porations, throughout the
United States, for long distance
work after severe comparative
tests.

Our Warehouse

Telephone System
Is in nee in PubUc Buildings,
Banks, Wholesale Houses and
Factories.

Contractors for

Complete Telephone

Exchanges
For Oitlee, Towns or Villages,
Toll Lines and Warehouse
Plants.

For Simplicity, small dimen-
sious. entire muJticontact,
and powerful transnxlBsion it

has no equal. Adopted by
Governments, Bxclxangres and
BaUwaya In EUROPE, ASIA,
and SOUTH AMERICA.

LONG AND SHORT DISTANCE. (Non-Infringing;.)

TKa UiMa TponDtni'ffar* liQS received the following awards:—Gold Medals at Havre,
I nC nlllUu < I allollllllCl Barcelona, and Brussels, 1887-88; eight Gold and Bronze Medals,

Paris, 1889; Gold Medal, Edinburgh, 1890; Hors Concours, Paris, 1890, Chicago, 1893, and numerous
others. COMPABISOX IMTITED.
Trial Instruments sent to any part of the United States,

Many leading Supply Houses handle our apparatus exclusively.

Prices moderate. Liberal discount to dealers ordering in auantities.

Correspondence Solicited.

We Sell on Merit, and will G-uarantee Perfect Satisfaction.
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INCANDESCENT LAMPS.
WE

MANUFACTURE
THE

ii

GLOBE.
PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu"m. Samples and Prices Furnished

! on Application. Corre.spondence Solicited.

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.
j^^e:isit^ w^.A.Tsi'rE:iD. v\riRiTE: T-j^.

HELIOS ELECTRIC COMPANY,
Factory and Offices,

1310 Filbert Street, Philadelphia, Pa.

We have no Stock nor Old Style Lamps that we must
get rid of at any price—no junk.

THE HELIOS LAMPS
Are the latest pattei-ns and newest type. Our Lamps are much in advance of any lamp

now on the market, because they are New and of Latest Designs.

Our ALTERNATING LAMPS have Reflector Plates. Our DIRECT CURRENT
Lamps do not see-saw. Our Focusing Lamps, both Direct and Aliernating, are espe-
cially adapted for photo-engraving and stereopticon work.

Anchor Electric Co., New England Agents,
Boston, Mass.

Central Electric Co., Western Atiente, Chicago.
Moore & Baylis, Agents for Western New Yorb,

Buffalo, N. T.,
Globe Electrical Supply & Construction Co., New York

City Agents, Tandam and Greenwich Streete,
New York.

Mountain Electric Co., Agents for OoloTado, Utah,
Wyoming and New Mexico, Denver, Col.

Mactiinery Supply Co., Agents for Sonthern Cal-
ifornia and Arizona, Los Angeles, Oal.

W. T. M. Mottram, Agent for Texas, Dallas, Tex.
Canadian General Electric Co., Canadian Agents,

Toronto, Canada.
California Electrical Works, San Franclsoo, OaL

<
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FEED WIRE INSULATORS.
iHli

Ko. 902. No. 906. No. 904.

PHILADELPHIA BREAK.

STBAIQHT TJNBEK-BDIf.
Send for Price List of

INSULATING MATERIALS.
H. W. Johns Mfg. Co.,

NEW TOEK.

240-242 Randolph St., Chicago.

PHILADELPHIA.

<

u
H
H
O
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THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Buy, Use and Maintain.
Direct current lamps, constant potential, with globe

and resistance, to burn 8, II, 14 hours, - S I 2.00
Alternating current lamps and globe, j 4.CO
Series current lamps and globe, | 4.00

Standard Thermometer Co.,

The Original Mannfactnrers of the

SIMPLEX, WARD and KNIGHT LAMPS.
CHARLES A. BRAMHALL, SelMnq Aaenl. 39 Corllandt Street. NEW YQUK.

ELECTRICAL

TESTIN6 INSTRUMENTS.
We carry a full line of volt and ammeters
for all purposes. Write for circulars and
prices. Other specialties are Resistance
Sets, Condensers, Cable Testing Appara-
tus, Photometers and Tachometers.

Q\xeexi <& Co., Inc.
J. C. CRAY, Assignee, lOlO Chestnut St.,

PHILADELPHIA, PA,
NBIV YORK OFFICE,

lie Fulton Street.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

ELECTRICIAN PUBLISHING CO.,
6 Lakeside BIdg.,

Chicago, III.

ONE
DOLLAR
EAOH.

The PIONEER FiRJM-F. Hariltmuth & Co., Vienna, Austria -The PIONEER FIRM.
THE OJVLT MANUFACTUMEBS OF

*'The Celebrated Austrian Cored Carbons.'
fimerican BEaDch Office, 60 Liberty St.,'K8w York.

Beware of Imp^stois Claiming our Hake.

Send fof Reduced Price Lists oi Samples,

Alternating or Direct Cored Carbons One Price.

Special Quotations for Export Trade,

Leading Supply Houses Carry Our Goods.
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THE TEST
Below demonstrates that ifEdison lamps are worth 15 cents, Colum-

bia Lamps are worth 45 cents. The present selling price of Columbia
Lamps is 20 cents, therefore the present selling price of Edison lamps
should be 6 2-3 cents. At the relative difference in price, does it pay-

to use the cheaper lamp?
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COMPARATIVE TESTS OF COLUMBIA AND NEW TYPE EDISON LAMPS.
NUMBER OF LAMPS STARTED: COLUMBIA, 4; ALL BURNING AFTER 730 HOURS.

EDISON, 5; ONLY TWO BURNING AFTER 600 HOURS.

This test is respectfully referred to "the largest user of incandescent lamps in this country," who recently stated

"that the new type Edison lamp equals or surpasses, as to life, sustained candle power and all other features, any lamp

burned at the same economy."

Attention is invited to the rapid diminution in candle-power of the Edison lamp and the corresponding increase in

watts consumed. After 176 hours, where the number of watts consumed by both lamps was the same, the Edison

yields 14 candles in illumination, the Columbia 16. After 300 hours' test an Edison lamp burns out and the remaining

Edison lamps give but 12 1-2 candles, while the Columbia lamps give 16 1-4 candles. At 600 hours the difference in

favor of the Columbia is as 14 is to 10 1-3, with a saving of nearly one watt per candle power in economy. At 530 hours,

and again at 600 hours, an Edison lamp burns out, but not until after 736 hours have passed does the ,fifst of the Colum-

bia lamps burn out. The candle-power then is: Edison, 9 3 4, to Columbia, 12 3-4, with a saving of .6 watts per candle-

power in favor of the Columbia.

That "every other user of Edison lamps (does not) concur" in the statement of the largest user, is best shown by the

orders for Columbia lamps received from Edison stations.

If the Columbia lamp is dead and should be thrown out at 760 hours, the Edison lamp is dead and should be discarded

at 260 hours. Therefore, it would require three Edison lamps to equal one Columbia lamp. The price of Columbia lamps

is 20 cents each, therefore, the price of Edison lamps should be 6 2-3 cents each Lamps carried in stock at branch offices.

The Columbia Incandescent Lamp Co.,
Office and Works: 1910-1912-1914 Olive St., St. Louis, Mo.

Kx>Etx3.ol3. ^fB-oes:

CHICAGO OFFICE,
1236 Monadnock BIdg.

NEW YORK OFFICE,
I I03 Havemeyer BIdg.

BOSTON OFFICE,
620 Atlantic Ave.

SAN FRANCISCO.
Paul Seller Elec'l Works.
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QAY,
DO YOU USE THE GARTON ARRESTERS?

IK NOT,
You don't know that feeling of
security tiiat comes to all that
have a full equipment.

"Safe in the storm that may gather,

Tho' the blue juice may come thick and fast;

Wild and infernal the weather,

The Carton's protect till the last."

NO INDUCTIVE RESISTANCE. NO PIVOTS OR HINGES.
NO FUSES TO BLOW. REQUIRE NO ATTENTION. ARE ALWAYS READY.

Don't try to get through the balance of the season
without them. They don't cost as much as armatures,
and will last you an indefinite time. Write to-day.

GARTON - DANIELS ELECTRIC CO.,
^z:c3:^-o]s., K^spsr.^, xr. s. .a..

K. B. OUR PRICES ARE RIOHT.

OurM% Electric Light and Pom Controllers

HAVE BEEN ADOPTED BY CENTRAL STATIONS

5,000

OPERATING

ARC LAMPS AND
60,000 INCANDESCENTS.

They are the Only System which will Cut §^ your

Motors, Arc Lights, Converters, Transformers,

from your Central Station.

OUR GENERAL WESTERN AGENTS ARE

WALLACE ELECTRIC CO.p 305 dearborn st
,
Chicago.

ELECTRIC SELECTOR & SIGNAL CO., « Broadway, New York.
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C. E. M. JACK-KNIFE SWITCHES.

ELECTRIC APPLIANCE COMPAIIY, "'SSS'ASr'"
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HART SNAP SWITCHES

!

STANDARD SWITCHES, 5 and 10 ampere S. P.

xo amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches upon one plate.

Cut illustrates 4-way or commutation,
switch, controls a light or group of lights

from any desired number of points,

SEBfD FOB CATAIiOeiTE.

THE HART & HEGEMAN MFG. COMPANY,

IraPasiks.
T. K. Brady, New Britain, Conn., U. S. A.,

Manufacturer o£ Mast Arms, Pole and
Swinging Hoods, House Brackets and
other Specialties for Constraction
Wort. — Catalogues and Prices fur-
nished on application.

TELEPHOnCS SEMT OH TRIAL.

UmVERSAL TELEPHOME CO.
inoiAnAPOLis.ino.

Making History
was what we were doing when

we brought out f-e new Standard arc
lamp. We admit thai other arc lamps
may be suitable for Noah's ark, but you
and I desire only the latest, the best; for

we are keeping pace wiih the onward
march through tlie opening doors of the
twentieth century and have no time to

waste on antiquated, crude and compli-
cated mechanisms. It's simplicitj', ef-

ficiency, perfection, that talk to-day.
'

Cost of maintenance is a more powerful
factor with the'shrewd buyer than low
first cost. Our book is mailed free.

Tells the whole story.

Standard Electeic Company.
205 i.a SaUe St., cir. Adams, Ctilcago.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephone Co.,
This system does not Infringe the patents of the Eetl Telephone or Western
Electric Co We build exchanges complete for local companies, or will

install and operate exchanges ourselves at a low monthly rental. We feeep

in stock Blake transmitters and all kinds of supplies.

MANUFACTURKRS OF THE SfiAT£B LOKCr I>ISTANCi: PITEVERIZED CARBON

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

Ttiames Buildins, 'Z7 Thames tStreet. NEW YORK. For Exchanges, Etc.

"We are the sole manufactureTs of the P. & B.

products which have been the STANDARD
for ten years.

Send for samples and price lists.

The Standard Paint Co.,
CHICAGO:

Metropolitan Elec. Co..

186-188 Fifth Ave.

No. 2 Liberty Street,

NEW YORK.

LONDON:
Robert W. Blackwell,

39 Victoria St., S. W,

P. "^ B. Armature and

Field Coil Varnish.

P. "" B. Insulating Compound.

P. ^ B. Insulating Tape.

MOTORARMATURES COSTMONEY
You can prevent them from burning out by using

THE BRODIE AUTOMATIC MOTOR-SWITCH.
It combines in one piece of apparatus a double-pole switch, adjustable limit-

switch and automatic cut-out, and instantly disconnects the motor whenever it is

overloaded and whenever the circuit fails from any cause.

Agents wanted in all sections of the country.

For circulars and prices, address

THE BRODIE ELECTRIC CO., - Manchester, N. H.

BRYANT
DOUBLE POLE
SWITCHES.

For lia:o\:ilciecL and. Concea-leci "Worfe..

Bryant Electric

Bridgeport, Conn., and Chicago.

-Baby Knife Switch.
GRIER BROS, Managers, "U'estern Office.

The R. Thomas & Sons Porcelain is good.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
single Pole—Double Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

0-8 F lOBh DoQble pnah Switch—Doable Pole.

THE GUHER ELECTRICAL & MFG. CO.,
HV So. nth Street, PhUaaelphia, Pa., V. B. A.
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ECGZSE F. Phtllips, Prest. W. A. Hathawat, Treas. W. H. Sa"WTXB, Secy.

AMERICAN ELECTRICAL WORKS,
PBOVIDEXCJB, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

Nrw TOBK Stoee, p. C. Ackerman. 10 Cortlandt St.

Chicago Stoee, F. E. Donohoe. '241 Madison St.

MovTEEAi. Bhanoh Eagene E- Phillips' Electrical Works.

MJiDODBLE GROOVE PONY INSULATOR.
Can be Used for TraDsposing.

The points or teats on the lower rim of the petticoat attracts the
water on the outer surface of the tDsulator into drops. The water
drops from these points on to the cross-arm, thereby preventing the
moisture from creeping up on the Inner petticoat, and thence to the
pin. Owing to the great bucccbs ot oar Patent Teat Insulator in Tele-
graph Work, where the efficiency of the Inanlator has proven to be
more than twice that of the ordinary Insulator, we have conclnded to
Hpply the device to all Insulators for Telegraph, Telephone and
Street Railway Work.

Standard Screw Glass Insulators,
Floor Insnlatorft. Giants Break Knobs, Battery Jars, Arc

Lieht Globes for all Systems.
Colored Glass Insulators to designate different currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Send Model or Drawing and we will fornish estimates.

Hemincray Glass Go.,
Office. Covington, Ky.

-^btabubhed 1848.- Factories, Muncie, Ind.

THE

"CLARK" WIRE.
For Switchboard, Railway aid Motor use, we make all

sizes of Stranded and Flexible Wire and Cables with Clark'e

iDsnlation.

The Clark Wire has been before the public and in. nae for

ihe past niiie years, and has met with universal favor.

Ihonsands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for It is constantly increasing, because

it always gives perfect satisfaction.

BBA3ICH OFFICC:

1649, 1650, 1651 MONADNOGK BLDG.,
CHICAC^O, IJLL<1X01!$.

MARK

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: '^ A Thoroughly Reli

able and Desirable Wire in every respect/'

The Rubber used in insulating our Wires and Cables Is es*

pecially chemicallyprepared, and will not deteriorate, oxi-

dize Of crack, and will remain flesible in extreme cold

weather, and is not affected by he at.

We guarantee our Insulation wherever used, Aerial, Under

ground or Sabmarine, and our net prices are as low, ifnol

lower, than any other firstclaes Insulated Wire.

We shall be pleased to mail Catalogues with Terms and

Discounts for Q,uantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENRT A. OLAEK,

Treas.and Gen'l Mgr.

HERBERT H. EU3TIS,

Frest- and Electrician.

For the WESTERN ELECTRICIAN,—ai.oo.

—

GRAPHITE SPECIAIiTIES
FOB EIiKOTBICAIi DSEBi

GrmpUte Bods of Tarlona Iieneths, from 1-5 Ohm to lOO ohnu Bealatansc
to the Ineh. uraphite Boxes and Grndbles, BesUtlnc Haata

of 4.000 Degrees. InanlrleB Oladly Answered.

lOS. DIXON CRUCIBLE CO., Jersey City, N. J,

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pnenmatio and Mechanical

AN^UNCiATORS AND BELLS.
Foil liine Always in Stoefe.

W. R. OSTRANDER & CO.,
«04 Fnlton St., Mew York.

Factory, 1461an(i 1463 DeKalb Ave., Brooklyn, N. Y.
for New Catalogue. Out August Ist.

M Electric Specialty Ml Co.,

28 S. Washington Ave.. Minneapolis, Minn.,

MANDFACTUEZBS OF

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Correspondence solicited.

Storage Batteries
FOR ALL PURPOSES.

Bradbury-Stone Electric

Storage Co.,

C>^

MANY SWITCHES
HAVE COME AND GONE, BDT THE

! NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TRY THEM AND WONDEE WHY YOU EVEE USED

ANY OTHEE.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

IRON ARMORED

INSULATINe CONDUITS.

I

Two Wires in a Single Tube, the

Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO.,
General Officer and Works: 527 W. 34tli St., New Yorit.

Edwd. H. Johngon, Prest. E. W, Little, Vice-Prest. and Gen. Mgr. Chaa. P. Geddes, Sec'y and Treas.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ.

ELECTRICAL

SUPPLIES.

WESTERN ELECTRIC COMPINr.
CHICAGO. NEW YORK.

.V6F.SCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PETTINGELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,

MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,

ST. LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.,
KEW fORK OFFICE:

39 and 41 Cortlandt St.

FACTORY :

Pawlucket, R. I.
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WANTED.
A firit class winder; must be absolutely

reliable. Ooly man witb extensive expt-

lience with all classes of windirgs need apply.

Address C & B. ELECTRrC CO.,

St. Paul, Minn.

WANTED.
25 or 30 H. P. 500 volt Motor in

first-class order; cheap for cash.

WARREN SPR'NGER,
207 S- Oaual St., Chicago.

WANTED.
Siiuation as superintendent or thctridan

of electric light or power plant. Seven

yeas' experience in constructing and oper-

ating electric light p'ants; four years in

street railway plant. Best of references.

Address '"X. F.,"
Care of Westebn Electrician.

WANTED.
SituRtlon as SuperJDtiendent, Electrioian or

Steam Engineer of an electric light or ttreet

railway. Seven years practical experience opera-

ting and constructlnst Ueht and power systems.

One year as superintendent of a large light and
power plant. Fifteen yeara constrncttng and
operating steam apparatns. Machinist by trade;

experience with water power.
**;. H.'" care Western Electrician.

POSITION WANTED.
As electrician or armature winder. Have had

several years' expftrience; can equip, repair or
wind arc, incandescent generators, direct or a!-

ternate current machines, motors, wiring of cars,

inside and outside wiring. Crvmpetent to take
charge. Best of references. Moderate salary.

Address ' ** inder."
care of Western Electrician.

FOR SALE.
5 Bergman 10 amp. Alternating Carrent Arc Lamps.
5 Knight 10 amp. " " ." "
1 HeIio3 with Spencer Economy Coll.

Above lamps are in first-class condition, used
but a short time and will sell cheap.

0. 1. Newton's Sons Co.,

tSPARTA, WIS.

SEALED PROPOSALS.

Sealed bids will be received at the
office of the Citj' Cierk of the Citj' of

Ann Arbor, until 12 o'clocli, Thttrsday,
August 1, 1895, for lighting the streets,

alleys and public places of said city, for

a term of five years beginning the 31st

day of December, A. D. 1895, with not
less than 96 arc lights of 3,000 candle
power and three incandescent lamps of

of 65 candle power each, for

265 nights all night,
365 nights all night,
265 nights from twilight to 12:30,

365 nights from twilight to 12:30,

Separate bids for each proposition.
The right is reserved to reject any or all

'''<^^- GLEN V. niLLS,

City Clerk.

Scrap Copper Wire

It will pay the Electrical Plants to

save their Scrap Copper Wire and ship
to us in any quantity, at the following
prices, f. o. b. Chicago, cash on receipt
of same:

Bare Copper Trolley Wire 8^i cts. per lb.

Ordinary Bare Copper Wire Scrap, 8 " "

Insnlated Copper Wire 5 to 7 " "

HeavyRedScrap Brass 7 " *'

Heavy Yellow Scrap Brass 6 '\ "

Light Sheet Braes 3JA " *'

We receive metals in any quantity
and send prompt returns. We also
supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also
Babbitt, in lots of 100 lbs. and over, at
the very lowest prices. It will pay you
to correspond with us. Address

Swarts Mai Um Co,.

CHICAGO'S LEADING METAL HOUSE,

Established 1885. 130- ' 32 W. Lahe St .

Incorporated 1S95. CHICAGO, ILL.

Write for Illustrated Catalogue.

WE
DO INCREASE SALES
By making a specialty of preparing Lists of the

latest Names and Addresses covering all lines

of Trades, ProfessionsorOccupationsip anystate
or territory of the United States or Caoada.
These lists are in neat manuscript form and are

accurate and reliable. Write for Prices, etc.

MERCANTILE TRADE LIST SUPPLY CO.,
601 Times Building, PmSBURG, PA.

B04B POLVTKCHXIC IX-^TITtTK,
Terr« Haute. lod. A School of Engineering. Me'
chanical. Electrical. Civil Engln erlng, Cheinlc^'
Courses. Well endowed. Estenslve Shops and Foun-
dry Modernlv pcjuiprptl Laboratories in all depart-
ments. Exp«-nsPh li>w .ViMrt-ssC 1- ilEES. Presldent-

USE THE BEST !

Eureka Cominutator Compound.
A perfect Compound for Dynamos and Motors.
Works on any Commulator with Conper or Car-

bon Brashes. Send for sample; price 50c perstick.

Edw. R- Tornberg,
^lOUX FAL.L.Ii. fi».I>.

Engravers for Western Electrician,

ILUNOIS ENG. CO,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN S '.,

CHICAGO.

Stilwell's Patent Live Steam-Feed WaterPurlfier,

Removes all Impuritiest

Entirely prevents scale in Steam
Boilers. Catalogue on application.

W Tlie Stillell-Bierce & Siitli-Yaile Co.
DATTON, OHIO.

Ki=don Iron & Loc'tive W'ks, San Francisco, Cal., Pacific Coast Agt.

Wisconsin Resorts.
E.xcursion ticliets are now on .'ale by

the Chicago, Milwaukee & St. Paul Rail-
way to Burlington, Elkhorn, Delavan,
Milwaukee, Waukesha, Palmj'ra, Hart-
land, Nashotah, Oconomowoc, Kilbourn,
Sparta. St. Paul, Minneapolis, Lake
Minnetonka, Tomahawk, Minocqua, Elk-
hart Lake, Ontonagon, and all resorts of
Wisconsin, Minnesota, the Michigan
Peninsula and the Northwest. Special
low rates made on Friday, Saturday and
Sunday of each week to Wisconsin Re-
sorts. For rates, time tables and further
information apply at Ticket OfHce, 95
Adams St., or Union Passenger Station,
Canal, Adams and Madison Sts.

QfJCELAIN^

* ... fH-is6 Greene St

5^^gj,.-Bf»o^,)>,N.Y.y^
'S.^£««

CEDAR
STREET R. R.TIES,

77ie Valentinc'Clark Co,,

704-706 ROOKERY. - - - OHXCAQO.

Dynamos
^ 25 to 800 Llgbta.

and MOTORS.
'i
H. P. and upward.'

The Elliott-Lincoln Electric Co.,

1121 Payne Avenne,
GlillVEIiAND, OHIO.

HENNEY BUGGY CO.,
o
o

< <~*

O 2i

Sr^

CO

£3=

377 and 379 Wabash Avenue, CHICAGO, ILL.

Suliscriiie for the Western Eleclfician,

W. S. EDWARDS MFG. CO.,
MANUFACTUBEES OF

ELECTROLIERS.
Combination Fixtures,

Electric and Combination Brackets.

EXCLUSIVE DESIGNS. LOW PRICES.

Have yon received oar ^fw ratalofine, Xo. 5, of
Electric Fixlnres?

If not, and you deal in Chandeliers, Brackets, etc , you
should send for same.

21 and 23 E. Lake St., CHICAGO.

WOVEN WIRE BRUSHES.
The best Woven Wire Commutator Brush
in the market is pat'd and manufactured by

The Belknap Motor Co.. Portland. Me.

Telephone, Main
1096.

Wm. J. Aleiander, Pres.
Geo. T. iichuBter, Vice-Prea.
F. J. Welch, Secretary.

Photo and Wood iEngravingt

CHKflQO ELECTROTYPE
6r STEREOTYPE C2.

196 and 198 Clark Street, Chicago.

Fine Book and Catalogue Work a Specialty.

ROOD PATENTS
U| Proonred. 30 Tears' Practice.

eRAMT IKSUBED. Pamphlet, re-

ferencea and advice ft*ee.

CHAS. J. GOOCH. Waslington. D. C.

Bound Volumes

^IfESTERN Electrician

FOB SALE,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRICIAN PUBLISHING CO.,

6 Lakeside BuildioK, Chicago.

Table Push.

u

SEND FOR NEW CATALOQUE.

BELLS, PUSH BUTTONS, ETC.

HUEBEL& MANGER,
MANUFACTURERS

Electrical and Brass Goods.

»e6-390 Graham St., Brooklyn, N. Y.

NEW INSULATING JOINT.

Sectional View—Patented July 10, 1894—Full Size.

For InsnlatiDg Fixtures.
ThiB joint conforma to the requirements of Under

writers' rules. Write for prices and circulars.

Complete Electric Coastrnctlon Co.,

809 lo 817 So. 7th St., ST.LOUIS. MO.
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES Is called to this CELEBRATED WATERWHEEL aa particularly adapted to their aae, on account of its remarkably Steady motion,
high speed ai.d great eftieienoy and large capacity for its diameter, being donble
the pO'wer ot most wheels of the eame diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use of water it 13 without an equal, producing the
highest per cent of uaef qI effect g:uaranteed.

SEXn JFOR CATALOGUE ANB PAS-TICVIjARS.

The accompanyluK engraving represents a single 10-ioch Victor Turbine on horizontal shaft to
develop 36 H. P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to famish Victor Turbines, either single or in pairs, on horizontal shaft!,
and where the situation admits of their use we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
Eledon Iron & Locomotlv© Worba. San Francisco, Oal., Paclflo Coast Agents.

^s/^ost D-o-rsuTole ^sitter^r Oells :F';cod.-a.c©d..

^TElSTXl^ rPXt-TTS^FEl^

Th-, Standard Open Circuit Bat-
teries of the World.

SEND FOE CIEOULAE AND PEI0E8.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 13IstSt., N. Y.

5 ^f^^ :s -J

W
s
OB.
^^

I—I.

h3
®

o

so

o
I3D

Manufactured by The Butler Hard Rubber Co.. 33 Mercer St., N« Y.

MAP OF THE UNITED STATES.
A. large, handsome Map of the United

States, mounted and suitable for ofiSce ot
home use, is Issued by the Burlington
Koute. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. 8. Ebbtis, Gen'lPass. Agent, a B.
& Q. R. R., Chicago, 111.

SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care taken In producing a uniform articie.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

PRIMARY.

BATTERIES.

OVER 5 VDLTS-5AMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO. 10. 12 and 14

Whipple Street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 in.

Price, $6.50.
Send for Sample.

Dictionary of Electrical Words, Terms and Ptoses.
STO Illastrations. Cloth Binding. Type Pages 10 x 7 Inches. Price, postage Prepaid, to any part of the world, SS.OO.

3d. When, from the complexity of the apparatus, or from other con.-

sideratioDs, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OrOSS References
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

OLEAKNESS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they

shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

SEHsriD iisr •yoTTE. oieiDEia asro"w.

.S6S doable-coliunn Pases,

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons it deserves rather to be called »n Uncyclopsedia than a

dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

2d. A general statement then follows of the Principles Of Electri-
cal Science on which the definition is Founded.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bnildins, Chicago, Illinois^

I
B
CO
nsrT
x
o.

WE MAKE Storage Batteries,

Power 8sFan Motors ^*to 20 HP
Dynamos, 5 tosooLight
We repair the bad ^^^J^
work of others. & ^S^K ^'a^^-

do it good. '^Mm. ^^''"''^'

THE DIETERICHS-WARWICK ELECTRIC

Ghostly Union Telegraph Co.

D ISPATCH FROM HaDES .

CO.D.®^^^/^3^7Z2<? coo/,

OTtcldoTit^mcm ^vuT.

Three Speed, S17.S0. C3^!^x?77/ ff&i-

COMPANY, CLEVELAND, OHIO.

ID

O

"2-
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lOSSON FAN MOTORS.
LONOELL FAN MOTORSe
NATIONAL CARBONS
AND CARBON BRUSHES.

EDISON-LA LANDE BATTERIES
AND FAN OUTFITS.

HARDTMUTH CORED AND SOLID
CARBONS IN ALL SIZES.

'J
CHICAGO EDISON CO,

DEALERS IN

ElLEiaTi^RIQ IaIQHTINQ ©UPPLIEI©,

A;^l Kinds of
RUBBER WIRES,

CORDS
AND
CABLES.

EDISON BUILDING,

139 ADAMS STREET, CHICAGO.

KNIFE SWITCHES
IN STOCK,

FROM 10 TO 1,000
AMPERES.

CUT-OUTS,
SOCKETS,
ARC LAMPS,

INCANDESCENT LAMPS,
Etc., Etc., Etc.

Alternating Current

ARC LAMPS.

The
Kester'95

18 THE LAMP YOU HAVE
HOPED FOR.

It is the only perfected Arc Lamp
for the alternator, either high or low

frequency.

It comprises all that is desired in an

Arc Lamp.

Write for pamphlet and prices to

THE F. P. LITTLE
Electrical Gonstrnctioo & Snpply Goipany,

136 SEKECA STREET,

BUFFAiiO, nr. 7.

Be Patient and Don't Worry

TIMES ARE FAST IMPROVING.

The fall will soon be here, when your out-
put of current will be largely

increased.

WRITE TO ME FOR CATALOGUE
-ON-

ARC LAMPS AND IMPORTED GARDONS.

(Jeneral Incandescent Arc Light Co.'s

"BERGMANN" LAMPS.

"KNIGHT" LAMPS. Importefl "MnW Mm.

General Sales Agent,

Havemeyer Building, - - NEW YORK.

Electric supplies.
Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Thayer Electric Co.,
1027 Garfield Building,

TELEPHONE 2910.

Don't let your contracts until you get our privies.

Prompt attention given to all orders.
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THE FREEMtN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplihsed
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED,
AGENTS WANTED IN ALU CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

-TF^s:-

Newton Rubber Works,
Newton Upper Falls, Mass.

The S. K. C. Two Phase Alternating Current System,

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simple and consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

1 1 is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service:

i. e , the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from iio for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can

be connected at will for either 1,000 or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the

manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the grea' est economy. We are prepared to fill all orders promptly,

and carry a full stock of transformers in Chicago.

Patents
-Our apparatus is novel, different from anything heretofore made, and cov

infringing patents belonging to others, and shall avail ourselves of the patents under which

we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURINQ CO.,

Western Office, 305 Dearborn Street, Chicago, 111.

PITTSFIELD,
• InAOSa
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ale, Cheap!T

NEW 50 LIGHT ARC DYNAMO.

This machine has never been used. In fact, has not yet been

taken out of shop. Is of leading manufacture and will be guar-

anteed direct to purchaser by makers. Will be sold for one hundred

dollars under market for cash.

Address DYNAMO,
Western Electrician Oflace.

ELECTRICITY FOR ENGINEERS.
New Edition, Just Out! Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—CHAPTER I: Electricity; Poeltive and Negative; Condnctore, Non-
Oondnctors and Insulatore; Electrc-Motive Force; Volte; BeeiBtance; Ohme; Current; Amperes.—
CHAPTER II; Dynamos; Magnets; rield Coils; Electro MagnetB; Permanent Magnets.—CHAPTER III:

Armatures, Construction of, Different Kinds of; Commutators, How Made and Connected; Heating of
Armatures; Eddy Currents.—CHAPTER IT: The Current; How Produced; Induction; Series Wound
Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Current and Constant Potential Dyna-
mos; Series and Parallel; Parallel or Multiple Arc System.—CHAPTER V: Incandescent Lamps; Fila-

ments; Connections; Flashing; Eihaasting; Testing; Cmdle Power; Operated in Series; Automatic
Cat-Out; In Multiple Arc or Parallel; Multiple Series; Multiple Series Cat-Out; Three Wire System.

—

CHAPTER VI: The Arc Light; How Formed; Causes of TTneteadiness; Remedy; Effect of Shades or
Globes; Shape of Carbons under Different Conditions of Burning; Arc Lamps; Reeulatiug and Cut-Out
Mechanism; Action of Current; C utch Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.

—

CHAPTER VII: Commutators and Brushes; The Brush Commutators; Brnshes; Different Styles of
Brushes; Double Brushes; Single Brushes; Troubles with Commutators and Brushes; Correct Position
of Brushes; Sparkin? nt Brushes; Care o£ Brushes and Commutators; Flashing.—CHAPTER VIII: Cur-
rent Regulation; Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.— CHAP-
TER IX: AmericiQ System of Automa ic Current Regulation ; The Dynamo; Regulator; Action of Regu-
lator.—CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of
Circuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial; Dial
Controller; Circuits and ConnectionH of No. 8 Brush Dynamo; Circuits of Compound Wound Constant
Potential Brush Dynamo.—CHAPTER XI: The Ellison System; Automatic Regulator; Circuits of Regu-
lator; Circuits of Dynamo; Action of Raaulator; Howell Pressure Indicator; Diagram of Circuits; De
ecription of Parts and Operation.—CH.\PTER XII: Excelsior System of Automatic Current Regulation;
Dynamo; Armature; Diagram of Circuit-*; Tne Regulator and Motor; Action of Regulator,—CHAPTER
XIII; Schuyler System of Automatic Current Regulation; Dynamo; Armature, Commutator and Brushes;
Diagram of Circuits in Armature and Field; Regulator; Circuits in Regulator —CHAPTER XIV: Thom-
son-Houston System of Automatic Current Regulation; Dynamo; Armature; Commutator and Brushes;
Controlling Magnet; Wall Controller; Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse Sys-
tem of Three-Brush Automatic Ourret t R -gulation; Dynamo; Extra Brush; Resistance Coils and Regu-
lator.—CHAPTER XVI: Ampere Meters; Tangential Scale; Solenoid M-ters.-CHAPTER XVII: Volt-
meters; Pressure and Potential Indicators.-CHAPTER XVIII: Testing; Galvanometers; Astatic Needle;
Differential Apparatus.-CHAPTER XIX: Wheatstone Bridge or Electrical Balance; Diagram of Circuits
and Methods of Use; Bridge and Bheo-tat; Round Form; Square Form.—CHAPTER XX: The Magneto
as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER XXI: Coupling Dyna-
mos Together; In Series; In Shunt; Series, Shunt and Compound Wound Machines.—CHAPTER XXII:
Switches and Switchboards; Loop Switch; Plug and Socket; Change Over Plug and Socket; Conclusion.
OEAPTERXXIII: Electric Motors, General Principles the Same ae in Dynamos; Types; Shunt and
teries Motors Suitable for all General Purposes; Regulation of Shunt Motors; Of Series Motors; Conn-
er E. M. F.; Direction of Rotation and Direction of Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Carrent Dynamoe; Principles of the Field.
Field Carrent Armature; Winding; Connections; Lamination; Different Types of Alternators; Regula-
tion; Leadlug Systems; The Brush Generators; Magnets; Armature; Principles of Induction.-CHAP-
TER H: Dynamos, Continued; The Mordey Alternator; Stationary Armatures; Field Magnets; FerrantI
Armature. Field Magnets; Winding; Collectors.—CHAPTER III: Dynamos, Concluded; Siemens Dyna-
mo; Best Magnetic Circuits; Stanley Constant Current Dynamo; The Armature; Self Induction; Regula-
tion —CHAPTER IV: Induction Coils; Converters; Transformers; Economy of Distribution; An Elec-
trical H. P.; Losses in Conductor; Induction Colls; Effect of Induction; Transformers.—CHAPTER V;
Transformers, Continued; Induction Coils; Converters; Transforming Up and Down; Design of Trans-
formers; The Static Charge; Protection Against; Grounding the Secondary; Other Devices; The Foil
Protector; Different Types of Transformers.—CHAPTER VI: Transformers, Concluded; Fuses; Regu-
lation; winding of Transformers; Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII:
Parallel System; Series Arc Light System; Diagram of Circuits; Parallel System; Primary Circuit;
Secondary Circuit; Placing of Transformers; Eases; Diagram of Series Arc Light Circuit —CHAPTER
VIII: Lines of Force; Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments
with Magnet; Rapid ty of Reversals and Hysteresis.—CHAPTER IX: Arc Lamps; In Series; The West-
inghouse Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER
X: Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents Differ
from those used with Continuous G -rrents; Ammeters; Voltmeters; Description of Several Forms of
lastruments-^CUAPTER XII: Measuring Instruments, Continued; Hot Wire Instruments; The Cardew
Voltmeter; Details of the Instrument; Low Potential Voltmeter- —CHAPTER XIII: Voltmeters; Double
Coil Voltmeter; Two Types —CHAPTER SIV: Spring Meter*; Curled Spring Meter.—CH.\PTER XV:
Twisted Strip Instruments; Diagram of Connections and Operation of Instrument.— CHAPTER XVI:
Recording Meters; Stanley Meter; Construction and Principles of Operation; Diagrams of Parts; Slattery
Induction Meter; Description of Parts and Principles of Operation; Watt Meter; Thomson Meter.
—CHAPTER XVII: Generators in Parallel; Difficulties in Operating; Alternate Current Generators la

Parallel; Arrangements of Circuits and Machines for Operating in Parallel; Diagram of Common Ar-
rangement of Machines and Circuits.—CHAPTER XVIII: Ohm's Law; Strength of Current; Formulae
and Examples; Power and Heating Effects of Currents,—CHAPTER XIX: Ground Alarms and Leak
Detectors.

PRICE, $2.50.

Orders for Above Books, or any other Electrical Works, Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHINa CO., 6 Lakeside BIdg., Chicago.
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FONTAINE CROSSING & ELECTRICAL CO,
Now is the time to place your orders for Ventilating Apparatus.

Sizes: 18 inches to 96 inches in diameter. Wound for no, 220 and 500 volts.

FULLER'S PATENT COMBINATION FAN MOTOR
For public buildings, theaters, hotels, restaurants, factories, churches, and all places where fresh air is necessary.

What you want is FRESH ATB, not the sime air churned over and over again, as is the case with toy Fan Motors of
10 and 12 inch variety.

Also Manafactarers of Fullep Double-Voltage Dynamo, standard Dynamos and Motors,
Friees Quoted on Application.

Works and Main Offices, DETROIT, MICH.
j^y Chicago OflSce: New York Office: Boston Office: St. Louis Office:

1020 The Rookerv. 67 Cortlandt Sr.

ELLISON & THOMPSON, Agts. J. TONES & SON, Agts
Ronm 20 B, Equitable Bldg.

F. P. BARNES, Agt.
7026 Michigan Ave.

W. S. MERKLE, Agt.

TRANSFORMERS.
/I Hew Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling o£f of 'walls.

With our wall or cross-arm hooks^ transformer may be Sung and
Connected in Five minutes.

Our new fuse plugs wiU not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Sighest
in Efp,ciency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type "J>" TraDSformer -with Fuse Ping Bemoved.

WAGNER ELECTRIC MFC. CO., ST. LOUIS, MO.
(BOSTON, 620 Atlantic Avenne _ _ _

yGb-ZS^J'OISS : ] PHILADELPHIA, 1000 Betz Bailding. CHICAGO. 1236 Monadnock Blocb.
MINNEAPOLIS, 249 Second Avenue SouUi. DALLAS, 416 Trust Building.

. * ^.^.^^^^ x^u.«, ..wu ^^^^ j^u..L^^^s- CHICAGO. 1236 Monadnock Blocb. BUFFALO, 126 Erie Co. Bank Building.
( CINCINNATI, Ifil West Pearl Street. SAN FRANCISCO, 54 Second Street. TOttONTO, Canada, W. A. Johneon Electric Co,

"A GOOD THING"
XxL tile ^oolx. Xslaxe.

OBDEB A COPY OF

WEBB'S TELEPHONE HAND-BOOK.
Price SI.00, PoBtas« Prepaid.

PubUahed and for sale by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

STANDARD PLANTE STORAGE RATTERIES
true PLANTE Type and CRYSTALLINE FOBMATION.

Will give or receive without injury, currents that would destroy other batteries.

LL NOT SULPHATE, DISINTEGRATE OR BUCKLEr
^. Contain no asbestos or other separating material to increase their internal resistance.

1^^ ESPECIALLY ADAPTED TO CENTRAL STATION AND POWER-HOUSE SERVICE.

Absolutely free circulation of electrolyte preventing discharge of one plate into another.

Highest efficiency, largest delivery, lowest internal resistance.

For efficiency, reliability, durability, and capacity to receive and yield excessive currents, they are une-
qualed by any other battery on the market in this country.

Cannot be damaged by excessive charge or discharge currents.

A 400 ampere current has been taken from a 120 ampere hour cell.

( We will place an equal number of these cells In serles-clrcnit with any other cells of Ufes

pyii
I
rUpr, J capacity, and sabmit them to charge and dlacharge cnrrents as high as the circnit can give and

^llALLtnUC- )
receive; and we guarantee no distortion or deterioration of plate in our cells under currents that

(. noother cell will withstand.

ELECTEIC FOWEH STOHASE COltlFAinr,
William Hood, Western i^ellins Asent,

81 KouBdnock BnUdinSi Chicaso.
166 Elm Street,

Wew Xorb City.
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TOD NEED THESE
NBW

DYNAMO TENDERS'
•Hf\ND-BOOK.

Bt Lieut. F. B. BiDT.

ItEADY FOB DEUVEBY.
AK ENTIBEIiY NE^W WOBK.

The latest addition to our famous "Hand-Book'*
Series. Every practical dynamo man should have a
copy.

«;96 rages, 138 Engravings,

PRICE, $1.00.

INGANDESGENT W R NG
HAl-TD-BOOIC.

By Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables give, without loss of time, exact size
of wire to be used. This is one of our famous "Hand-
Book" series, and is the standard authority on this
subject in the English language.

73 Pages. 43 Ulustrations.

PRICE, SI.OO-

BELL HANGERS^
+SflND-BOOK.

:Rr LiauT. F. B. Badt.

Designed for practical men engaged In any clasg
of bell or annunciator work. The only book of the
kind published.

106 Pages. 97 Illustrations.

PRICE, $1,00.

ELEGTRG-TRAN8MS8 0N

hakd-book:.
By Lieut. F. B. Baut.

A new work containing tables and information on
the electric transmission of power brought down to
date. One of the most popular of our famous "Hand-

1 Book" Series.

97 Pages. 22 Illustrations.

PRICE^ $1.00.

STRSET RAILWAYS.

Their Conatructfon, Operation and Maintenance.

Bx C. B. Faiechild.

This work is written by a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

600 Pages. Profusely Utuairated.

PRICE, $4.00.

ELECTRIC MACHINERY.
Bt S. p. Thompson.

Fourth edition, revised and re-written. The most
somplete worli on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DlCTIONf\F?Y
... OF ...

Electrical Words,
TERMS AND PHRASES.

Ex Edwin J. Houston, A. M.

The latest edition of this celebrated worfe ;ontai.jj
over 5,000 distinct definitiong. As impo tant a,;

Webster,

700 Pages. 750 Illustrationa.

PRICE, S5.00.

ELECTRIC MOTOR
AND ITS APPLICATIONS.

Bt Martin and Wetzleb.

The first American, book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL MANAGEMENT

or

DYNAMOS AND MOTORS.
Bi Chockeb and Wheeleb.

The object of this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages. Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

By E. a. Mebbill.

This TTorli gives the latest rules of The National
Electric Light Association, of the National Board of
Fire Undenvriters, and of The New England Insurance
Exchange.

176 Pages.

PRICE, SI.50.

THE ELEGTRIG RAILWAY
at

THEORY AND PRACTlGE.
Bt Cbosby and Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend it-

self to the electrical engineer, and to the practical
maKager.

400 Pages. Profusely Illustrated.

PRICE, S2.50.

HIGH POTENTIHL
AND

HIGH FREQUENCY.
Experiments with Alternate Currents.

Br Nikola Tesla.

A lecture delivered before the Institution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, SI.OO.

BxF. L.Pope.

The fourteenth edition of this celebrated work is
rewritten and brought down to date. A technical
hand-book for electricians, managers and operators,

234 Pages. Illustrated.

PRICE, $l.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embraces
works on every subject.

16 mo. Boards.

PROFUSEBT- ILLTJSTBATED.

Price, 50c. Each.

STf\NDf\RD .

ELEGTRGAL DIGTONARY.
By T. O'Oonkoe Sjxjane.

This new work should be in the hands of all who
desire to keep abreast with the progress of the greatest
science of the times.

600 Pages, 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bldir., Chicaeo. ill
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. A. I E. E.

Consalting Electrical Eogineer.

specialty:
Electric Railways and Power Stations.

1541 Marquette Bldg-. Chieago.

William H. Bryan, m. Am. soc.m.e.

Mechanical and Electrical Engineer.

ConBultationp, Reports, Eetima'es, Plans, Speci-
flcatione. Superintendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Turner Boilding. Nt. liouin.

Forde Bain,
Electrical ard

Consulting, Mechanical Engineer.
Designing,
Supervising, Plane, Specifications and
Construcilng, General Engineering.
TestlDg. Eipert In Patent Causes.

Suite 1G57. 1668 and 1659
Monadnock Building. CHICAGO.

Owen Ford,
no Security Bldg., St. Iionis, Mo.,

Engineer and Contractor,

Electric Railways, Lighting, Power and Min-
ing. Water Works Systems. Power Plants

Developed for Electrical TransmisBlon,

C. E. Woods & Co., g; I Jr^tn
special Eiectrical Engineers.

Designers Dynamo Electrie ilachinery and
Special Electrical Apparatus. General Elec-
trical Engineering. Arrangements made for
Permanent consultation to Railroads, Power
and Light Plaots. Offices :

Suite IGIG MoDadnock Hide., Chicago

LOUIS E. WALKINS,
Consulting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical Systems of Permanent Overhead Rapid Transit Trolley, Electrical Canal
Boat Propulsion, Undergrouad Conduits, Eleitiic Governor and Meters

Electric railways examined, and reports made for capital.

! Correspondence solicited. Ofliee and addrPHS, SO Court St., Boston.
,

Goltz & Sinclair,

Electrical Engineers and Contractors,

Matufaciurers' Agens,
Tel. 912. Agen's for Ideal Engines.

University Bldg.. Iflilwankee. Wis.

g^ (gconomt^mg of fuef ariji 'Wafit

in any Steam Plant means simply ad-

ded earning power, and this we guar-

antee with our Vacuum Feed Water
Heater and Purifier. We also invite

attention to the Webster Separator and
Williames Vacuum System of Steam
Heating. ......
Culalogues of the above Mailed upon Application,

TDorren TTefisfcr &r Co.,
Camficn, 33. 3.

NE\\ yoEK, 3'.' Oortlandt Street. CHICAGO, Monadnock BulItiiDg.

1S21. ISSS.

Morris, Tasker & Co.,
INCOEPORATED.

-Offices, 222-224 South Third Street,

PHILADELPHIA, PA.

PA8CA1. IKOSr tVOBKS,
Philadelphia.

UEfiA.WABE IKON n'ORKS,
Mew Castle, Del.

MaDufactarers of

Boiler Tulles, Wroilt

Iron Pips ai

1

EliECTKlC I^IGHT and BAIIi-
WAY PIPE P01.£!« A

SPECIAlyTY.

MICA
Eugene lVIunselI& Co.

218 W«TER ST., N.r.

CUT AND UNCUT
- India and Amber >

Stamped Solid Sheet

SEQMENTS

TAPER RINQS,
TUBES. - .

SEQ/HENTS,
TROUQMS.

rilCANlTE
> RHEOSTAT PLATES, CLOTH, &c IVlica Insulator Co.

S«nd for Caulo^e and Piicev

W. H. SILLS,
153 E. Lake 3t., Chicago.

_ _ AOIMTS WITH FULL

A. S. PARTRIDGE,
B'k Commerca Bd'a. St. Louis

J. W. BROOKS & CO.

218 WATER ST.. N. V.

SLVCLAIR RANDALL,
( 59 W. 4111 St., Cincinnati.

120 Slitter St.. Sau Francisco.

;x]

ELKHART TRANSFORMERS,
HORNBERGER ELECTRIC MFG. CO..

ELKHART, INDIANA.

CHICAGO SHORTHAND INSTITUTE, 35th St. and Wabash Ave.

A Central Scbool of Shorthand and TypeTVTiting of the
most JHodern and Complete Type.

A COUPLETK COUBtiiE OF SHOBTHANI>. We offer 70a shorthand Inetructlona
In abundance, and most excellent in quality. Our coorpe 1b graded and arranged In logical order. We
olalm not a new byatem. bat a new method of Imparting the art of shorthand by whloh we can equip
any ordinary Intelligent person for the execution of any stenographic work devolving cpon the exiiert
stenographer or court reporter.

The method of Instruction employed Is practical and progressive. The principles are taken up and
explained in an orderly manner, and the student directed how to apply them correctly in the work of
forming the characters rapidly and arti»tlcally. You may have access to the quintessence of the
standard systems—Pitman, Munson, Graham. We guarantee to turn you out a luli-fledged stenog-
rapher capable of any kind of stenographic work. The art is made a specialty.

Tuition, $10.00 per month . Secure class seats Immediately.
Evening classes, $5.00 per month. 98 per cent, of oar students hold positions.

V^^,'

VULCANIZED FIBRE GO. harT^nuId mE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wnmHi«TON;DEi. The Standard Electrical Insnlating Material ofthe World. 14 Si^^SF:: n-r.

A JSl^rW BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous liand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRIGB $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Becent ImprovementB made In the New American Turbine have Increaeed the power as per their dlam*
eter, and produced greater efficiency from whole to half water than any other turbine, ae evidenced by the
following, copied from certified testa made at Holyoke Mass., 00 the dates named, and signed by A. F. Sift
man, engineer In charge of experiments, and E. S. Waters, hydraulic engineer.

The originals of these certlllcateB and tests of other sized wheels can be seen at car office.

Teat of a 45-lnch Wheel-Jnly 9, 1894.

Head B^'-PS' Cti. Ft. Horse p,rc.-t"""' Mln. per Sec. Power. '^ '^""'^

Whole Gate 16.06
16.42

16.78

17.03
16.8d

119.17
122.00
117.33

111.83
118.67

141.68
127.18
112.60

98.12
82.117

205.2X
195.19
175.74
149.99
118.40

79 76
82.5&
82.18
79.31

76.62

Test of a 4a-incli Wheel - Jnly 14, 1894.

Head Re^-PM Cu. Ft.
|
Horse „,,„.„.

Whole Gate 16.33
16.66

16.59

17.13
17.48

128.00
134.80
129.33
126.25
121.00

per Sec. Power,

134.18
120.85

104.85
92 76
70.80

199.66
188.14
162.89
142.40
98.86

82.77
79 21
70.60

For ioformatloa and oatalogoe write

THE DAYTON GLOBE IRON WORKS CO..Dayton,0.,U.S. A.

'A^6MWf(^T^&^{M^^'MQf¥^W^'^MiiiMiMmM2^
L.M. MOVES J MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTING PLANTS.
Securing a hi^h frnarant^ed percentafre and erreat steadiness of

motion, under variahle loads. An uneciuuled foiicontratlon of power.
and an uiipreeedenled hl{;rli velocity. Its quickly operating bal-
aneed ^^te^. affords prompt ami fine regulation by governor. SatlH*
faeliou ;;u:iranteed where others Tail. Write for Catalogue, and

JAMEsTe'fFEL & CO,, Springfield, Ohio, U. S. A

PLATINUM
For all Purposes.

Scrap aod Native Platinnm Parcbased,
BaKEK & CO., 408-414 New Jersey

Kailroad Ave., Newark, N.J.

Sleepers Between Chicago and Milwaukee.

The Chicago, Milwaukee & St. Paul Eailway ie

now ruDDing sleeping care with drawing rooms on
night trains between Chicago and Milwankee.
Sleepers can be taken in Union Passenger Station
any time between 9:30 and midnight, train leaving
Chicago fit 3:00 a. m., arriving at Milwaukee at
6:15 a, m., passengers remaining in sleeper until
7:30 a. m. Similar arrangements Milwaukee to
Ohlcago. Berth rate J1.50. For farther particn-
lars, for tickets and bertha, app'y at City Ticket
Office, 207 Clark St (Telephone Main 2190), or at
Ticket OfBce, Union Passenger Station.

FUSE WIRE) ^«"-^'^'.
I Carryine

AND LINKS y capacity.

FOR ALL SYSTEMS. J """Tn.fo™.

The Independent Electric Co.,

39th St and Stewart Ave., Chicago,

SHORT JOURNEYS
ON A LONG ROAD

Is the characteristic title of a profusely
illustrated book containing over one hun-
dred pages of charmingly written de-
scriptions of summer resorts in the
country north and west of Chicago. The
reading matter is new, the illustrations

are new, and the information therein
will be new to almost everyone.
A copy of '*Short Journeys on a Long

Road" will be sent free to anyone who
will enclose ten cents (to pay postage) to

Geo. H. Heaffoud, General Passenger
Agent Chicago, Milwaukee & St. Paul
Railway, Chicago. 111.

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of (he

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.

BXJILT IN tJNIXS OF SO TO lOOO H. F.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

SpeciflcalionB, dra^vinss aod prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Oives more power as to diameter "with a

hielier peroentage of useful effect than any other
wuter-Tvlieel heretofore made. All sizes, right and left

hand, aro built from patterns perfected nnder sfstematlo teats in
the Holyoke Teetine Flume.

Parties having power plants which aro nnsaHsfaotory, and
those contemplating the Improvement of powers, will find It t«
their Interest to confer with me, as I am wHlin^ to gnar«
antee resnltn where others have failed, no mat«
Ter -what make of turbine has heen in use. STATE;
RR4»riB£3IENT»!« AND I^ENO FOB CATA-
i^oetJE.

S. MORGAN SMITH. York, Pa.
EstlmateB fnmlcbed for complete power plantBacA

««mlt8 anArantaed.

Our New Book Catalogue
Which is now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain
a complete list of all the electrical books published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING CO.,
6 Lakeside Building, CHICAGO.

riectric Railway Supplies
^^^ fttTw^'- T-™"t;WiIWI^^ The largest and most prosperous stree
^^B r!S^^^^^^BW^^^^ii^^W^^=^ to all others on account of ereater strenetl

GEARS. PINIONS. BEARINGS. TROLLEYS,

TROLLEY WHEELS AND HARPS.
railway companies in the country are asing onr sapplles, and-they prefer theiD
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treasurer.

J. R. McGINLET, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY. PA.
CHAS. J. MATER, 1211 Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 181) Snmmer St., BuBton. Masa., New England States Sales Department.
STANDARD R'T SUPPLY CO., Moaadnock Block, Chicago, III., N. W. States Sales Depaitment.
A. S. PARTRIDGE. Bank of Commerce Building, St Loals, Mo., S. W. States Sales Department.
OHAS. A. OAVAGNA, Neave Bnllding. Cincinnati Ohio. Central States Sales Department
EO'WABD p. SHARP, 44 Niagara St., BnSalo, N. Y., Nortbern States Sales Department.



July 27, 1S95 WESTERN ELECTRICIAN. xxm

On electrical subjects sent

to any address on receipt

of price, postage

Electrician Pnblisliing Co.,

6 Lakeside Building.

Chicago.

"The Manistee"'-'- Steam Pumps
FOR EVERY POSSIBLE SERVICE

RELIABLE and DURABLE
NO OUTSIDE VALVE GEAR.

MANUFACTURED BY

Manistee Iron Works Company,
MAISII^TKK. MICH Send for Cnlnlogue anil I'rii-prt.

Gas,

GasolineTHE OTTO

Natural Gas LllUlllCu
FOB

Electric Lighting.
Sizes 2 to 250 H. P.

Electric Light Plants in Operation from

2 to 250 H. P.

The Otto Gas Engine Works,
PHILAUEIiPHIA.

WATER-POWER
CAN BE GOVERNED FOR ELECTRICAL WORK.

Thie limit of good government of water-power is often determined by the design
and construction of plant. Consult us if possible before completing your plans.

With REPLOQLE'S COHPOUND REGULATORS we are prepared to undertalce

and guarantee the government of water-power for all purposes, including Electric
Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical

and Mechanical Governors and other devices for the government of water-power.
E.Kpert advice furnished on application. If results of your present system are not

satisfactory-, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

The Telephone Hand-Book.
BY

HEBBERT LAWS WEBB.

l*riee $1.00.

The only complete and practical work of
its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,

6 lakeBlde Building, Chicago.

50,000 COPIES OF OUR HAND-BOOKS HAVE BEEN SOLD. THIS SHOULD BE SUFFICIENT GUARAN-
TEE THAT THEY ARE WORTH HAVING IN YOUR LIBRARY. PRICE, $1.00 EACH. SEND FOR COPY.

ELECTRICIAN PUBLISHING CO., 6 Lakeside BIdg., Chicago.

Save MoDey and ficonomize
BY nSINQ

GREEN'S
ECOIMOMIZER

FOR STEAM BOILERS.

Can be applied to any type of boiler wlthou*
stoppage of worts.

High temperature of feedwatsr iiach above
boiling point.

Catalogues, Plans and Specification

on Application.

SOLE MAKERS IN THE UNITED STATES.

ROOT inilPROVED WATER TUBE BOILER.

THE FUEL ECONOMIZER CO.,
MATTEAWAN, N. Y.

CHICAGO OFFICE, 1540 MARQUETTE BLDG.

Books
On electrical subjects sent to any
address on receipt of price, postage

Electrician Publishing Co.,

6 Lakeside BIdg., CHICAGO.
Free.

C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDEES OF EAUWAT AND TEAMWAT OASS OF ALL GLASSES.

Special attention given to the building of Electric Motor and Trail Oara.

Idera of Brill No. 31 Truck wltti aoUd forged frame, and '*Eareka» Maximum Traction PlTotai Truck.

SELLINO AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG-. CO.,

28 Cliff Street, NEW YORK.

Two Hours' Ride

To Milwaukee.

Via Chicago, Milwaukee & St. Paul R'y.

Leave Chicago 3 o'clock p. m.
Arrive Milwaukee 5 o'clock p. m.
Milwaukee is a summer resort.

It is cool and pleasant.

Its hotels are the best in the west.

Start Saturday afternoon.

Come back Monday morning.
Four dollars for a round trip ticket.

Parlor car seats reserved in advance.
Chicago Ticket office, 207 Clark Street.

Is tlie title of a boob of reference for all points be-
tween Chicago and Lake Superior on the line of
the Milwaukee & Northern R. E., and is a valnable
publication for business men and tourists who may
be interested In the development of the agricult
Ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an illustrated pamphle
telling "TFft«*fl the Trout Hide '^ will be sent free
upon application to Geo. H. Heafford, General Pas-
senger Agent. "North Star Eoute," Chicago. Ill

Racine Automatic
HIGH SPEED

ENGINES,
From 1 to 125 H. P.

Especiallv Adiipted fur

ELECTRIC
LIGHTING,

And all places where
hiKh speed in coniieclion
with economy l8 desired.

Over 2,500 in use.

Forcnpine and Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new 1

to 6 H. P. Automatic
Encine and Boiler
omtit.

Racine Hardware Co.,
W. F. PABISH, Qen'l Sales Manager,

W, Marquette Building.

Works. Racine, Wis. CHICAGO. ILL., U. S. A.

'•^°"%'^M™'« P H O S P H O R-B R O N 2 E
RECTRADE MARKS. InGOTS, CASTINGS, WIRE, ShEET &C.

The Phosphor Bronze Smelting Co.LiMiTED
2 200WASHINGT0NAVE.,PHILflDELPH|A.,PA.
ORIGINAL MANUFACTURERS OF PHOSPHOR'-"

(0/ ,./' '7^~ " Bronze IN THE United States AND Sole
j.Aoiifi/w-i.-jj'iOT,^. Makers of"ELEPHANT BRAND"phosphor-Bronze.S&Aeil^iAo^-Mwvki!'.
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WESTINGHOUSE

ELECTRIC & MFG. COJ

Our new Factory at East Pittsburg is now completed and our facilities for manu-

facturing electrical apparatus for lighting and power purposes of all kinds are un-

surpassed. We have made important additions to our equipment of machine tools, and

are prepared to maintain, and even strengthen, the recognized reputation of the Company

for excellence of mechanical design and construction, combined with the highest

electrical efficiency.

We are the sole owners of the Tesla Polyphase System of electrical power trans-

mission—the only practical and economical method in successful operation. This system

is used to drive the machinery in our new works, where inspection of its workings is

invited. It is the system adopted by the Cataract Construction Company for the great

plant at ISTiagara Falls.

We are the pioneers of the alternating current system of central station incan-

descent and arc lighting in America,—a result largely due to the excellent mechanical

design and construction of our apparatus.

In electric railway work the superiority of our multipolar generators, improved

motors and controllers, and general power station apparatus, is recognized by the

owners and managers of the most successful electric railways.

Our manufacture of smaller electrical appliances, such as Converters, Shallenberger

Meters, Sawyer-Man Incandescent Lamps, Fan Motors, Direct Current Stationary

Motors, Wurts Non-Arcing Lightning Arresters, Ammeters, Voltmeters, Cut-outs

Circuit Breakers, etc., etc., is recognized as standard throughout the electrical trade.

Westinghouse Electric and Manufacturing Company,

Branch Offices in a!E large cities.
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SCHEEFFER'S REC0RDIN6
WATT-METER.

For Alternating Clrcnits, No Coimntator, No Brnsles.

Registers Direct Actual Power Consumed.

EASILT ADJUSTED. ABSOLUTEIiY RELIABIiB.

DIAMOND TRANSFORMER,
Simplest, Safest and Best.

FOR ANY VOLTAGE- FOB ALJL SYSTEMS.

Chicaso Office, 1307 Uanbattan BuUdincr,
Central Klectric Co., t^elllns Agents.

DIAMOND ELECTRIC CO., Peoria, III.

The Blectric Storage Battery Co.
DREXEL BUILDING

PHILADELPHIA, PENNSYLVANIA

5'OLE OWNERS
of all Storage Battery Patents

heretofore controlled by the

General Electric Co.

The Brush Electric Co.

The Edison Electric Light Co.

The Consolidated Electric Storage Co.

The Thomson-Houston Electric Co.

General Electric Launch Co,

The Accumulator Co,

Catalogue gii/ing capacities, dimtnaiong,

weights, prices, etc., on

application.

^.i
SOLE

MA NVFA CTURERS OF

nttttttitintutttninuntuiutnituuitim:

Woride Accumulator
inimimtmimiiiuuKf.;!!!!

. TRADE MARK
REG. SEPT II. iKi>j

^^
C'xperience absolutely proves that

Electric Light and Power

Plants cannot be reliably

or economically operated

without Accumulators.

ELECTRICAL STORAGE CELLS OF ANY DESIRED CAPACITY

DlCTlNAW

624 pages, tS.OO.

5L0AN£

150 pages, tl.OO 158 pages, tl.OO. 136 pages, tl.OO. 140 pages, tl 00.

An Excellent Series of Electrical Books.
FOR THE BEGINNER as well as the student.

Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHINC COMPANY, 6 Lakeside BIdg., Chicago.
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POROUS ^^^^
WTir not set ^^^^ a,'
tUe best

»

^^V^ ^^

1888. ^5&>V«® e.-^ees^O^^ trial order.

# ''

-CUPS
ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies

125 South 2^ St. Philadelphia

CATALOGUES ON APPLICATION
Send Bnsineas Card and meatioo

Western ELECTBrciAs.

HARRISON CONVEYOR

Electric Light and Power Stations equipped with
conveyors for the automatic and economical handling
of coal to boilers, and to and from storage houses or

bins. Estimates furnished on receipt of plans. Cor-
respondence solicited.

BORDEN & SELLECK CO.,
48-50 Lake Street, Chicago, III.

o.

FINE
' TOOLS

I FoaMETAL'

. WOEKEES,
FILES,

' DRILLS

r CHUCKi.
' PLYEeS,

I NIPPEKS,
JiTEELBULES,

iCALE5,
' EMEev,
EMERY
WHEELS,
OILJTOriESj

EnEP.Y

PAPEJt,

CHABLt5 H

&C0
CHICAGO,

ILL.,

U. A

EMEft-Y [

CLOTH,

1

SHEET

B6W WIBE,'

BHAtt TUBEi,^

'tOPPEK TUBE5,1

SHEET COPPER
J

CALIPBCS.y
ALUniHUM,|

,MELftE7SPBNG I

BRONZE,

'

OERrlAN I

5ILVEE.J

MICKEL 1

AN0DE6,J
nicRoriETERsti

FIRE!

The destruction of onr works by fire on April 7, was almost complete.

We have already resumed manufactaring and are making limited shipments which are daily increasing:.

Send us your Orders* We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
ManufcMturers and Electrical Engineers,

Zffe-c^r S'or-lK.. Oliloas^- tostoxx. X>lillA,c3.elz333.1e«,.
FIRE!

laiZEIi 1TF TO a.'iO EC. p.

IMPORTANT ANNOUNCEMENT.

INCANDESCENT LAMPS the HIGH GRADE STANDARD OF THE WORLD.
Qnality will tell and we invite.comparl3on9 and tests. Write to ns before placing yoarorders.

We have employed as Superintendent, MK. A. L. REOJaiANN, formerly Supt. o£ THE SAWYER-MAN ELEOTBIO
CO. His abUity is known to everybody in the electric light business. Recent improvements made by him, added to
the qnialities which have already given our lamps such an enviable reputation, easily mate the

New Tori Office, 39 Cortlandt St. 'J V4

aiain Office and Factory : SOOO to 8017 Pine Street, St. Iionls.

Black Diamond File Works.
Est. 1863.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Onr regalar goods are on sale in every leading Hardware
Store in the United States and Canada.

G. k H. BARNETT COMPANY,
Philadelphia, Pa.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

6 IjakesideBldg., - Chicaso. $1.00

MEDBERY SWITCHES
^

AND ABSOLUTELY WATERPROOF

A. W. SOLOHON,
Savannali. Ga.

BEIiIilHO AOENTS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.

JOSHUA HENDT MACH. WORKS,
San Francisco, Cal.

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

:SENUINE RAWHIDE

MCI LEATHER.

;es
SMULTZS PATENT

^LLEY COVER.

BLLT DRESSING

WOVEN LEATHER LINK BELTINGS ^^^Si-T CEMENT.

•*t I.„ni8,ji„ USA ^"^aJorlLrcular.s*1)y>jamo
C^ELTING-.

BRi.VCHES Ibl bummer 8t Boston 113 Liberty St New York 1291<orth3d St Phlladelphls.

Electric Lighting and
Power Apparatus.

THE

The Brush Double Aro

Lamp Patents sustained by

repeated decisions

of U. S, Courts. BRUSH
ELECTRIC CO.,

No. 10 Arc Dynamo, 100 lights, 2,000 candle power.

Agencies In all large cities.

The Boasell & Offloer Electrioal
Oonstmotlon C3o., Denver, Ool. _^

BagnaU & HiUis.Tokohama, Jap«a. Office and 'Wwrbs. Cor. Belden and Mason Sta.. C1.EVBL AJTO, OUO^
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"'Tr.'hixsoT'' Simplex Blectrical Company,
1137 Monadnock Block, CHICAGO. 75-81 Comhili, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. Cndergrronnd and Submarine,
tor Telephone. Telesraph, Iilsbt and Power.

SEMITE TAPES. Write for catalognes, samples and prices.

W. B. BRIXJB'r, nfr., J. E. HAH, een'I Agemt
S03 Broadway, New^ Xork.

S^F. B. HOBSE A CO., CAIiIFOBMIA EIiEC. WKS.,
Ghieaso, III. San Francisco, Cal.

STEW OBIiEASfS EI.EC. CO., Ifew Orleans, lia.

WTT.T.ARn L. OAMDEE,

H. DUSANT OH££T£B. BnslJiess Managers.
QEO. T. MANBON,

aen*l Snpt.
W. H. BODQINS,

SecretsTT.

THE OKONITE COMPANY, LIMITED,

iS>!>>^.

13 Park Row, New Yorki,
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Uit,

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tapi
BRANCHES :Chlcago, Boston. PhUadelpbia, Pittsbnrg:h, Minneapolis, Cincinnati,

Kansas City, Omaha, I,onlsvlUe, St. Iionis. San Francisco, £.oudon ana So. America.

MANUFACTUREB OP

iiiisixi«a.tx:d ei.ectrig wire:,
FI^KXIBX^E: cords and C^SZ^ES.

80O and 80g north Third street. -, - PHIIADBIiPHIA, PA.

TRADE MARK.

ELECTRICITY
Mechanics; Mechanical BraiDinpi Architecture; Architectural Ifrawing and Design-
ing; Masonry; Carpentry andjomej^; Ornamental and Structural Iron Work; Steam
Engineering (Stationary, Locomotive or Marine); Railroad Bngineering; Bridge
Engineering: Municipal Engineering; Plumbing and Heating; Coal and Metal Min-
ing; Prospecting, and the English Branches. Until farther notice experimental
eppsratus will be famished free to etndeate. Send for Free Clrcnlar, stating the aab-
ject you wish to study, to j»

The International Correspondence Scliools, Scranton, Pa.

IRON ARMORED

INSniATINfi CONDUITS.
Two Wires in a Single Tube, the I

Standard Method of Electric Wiring.
|

INTERIOR CONDUIT & INSULATION CO,
€leneral Offiees and Works: 537 W. 34th 8t., Xew Torfe.

Edwd. H. Johnson, Prest. E. W. Little, Vlce-Prest, and Gen. Mgr. Ohaa. P. Qaddes, Sec'y and Treas.

S
P
E
C
I

A
L
T
I

E
S.

S. K. C. SPARK ARRESTER
STORM Od BUG
PROTECTOR.

S. K.C. ARC CUT OUT.

S.K.C. SWITCHES.
S. K. C. HANGER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write for Circulars and Prices.

S.K.C. SPECIALTY CO.. Plttsfield. Mass

TEST ON PACKARD LAMP^
Extract from Professor Benj. F. Thomas's Report.

"Taking economy, maintenance of candle power and freedpm":
blackening into account, the results obtained from these lamps are much"
superior to any heretofore published, and I congratulate you bn the ex-

cellent showing made." Very truly yours,

(Signed) BENJ. F. THOl'

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & J. M. ANDERSON,

289 to 293 A Street, Boston, Matt.
CorrespondeDce SoUolted.

Hade by 3. H. BrKIHBI.Ii & CO., 76 Cortlandt St., UTew York.

Beat Oonstmotlo& and Ingredients. Strongest, most Durable and Bailable. Size 6x3H, 60'oto. par tivli,

UBEBAL DISCOUNTS.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

0. J. Mayer, Betz BIdg., Philadelphia, Pa.
Smiih & Wallace, Hamilton St , Boston, Mags,
Ed. V. Sharp, 44 Niagara St., Buffalo, N. T.
Arthur 8. Partridge, Bant of Commerce Bldg.,

St, Louis, Mo.
StandardRy. Supply Co., Monadnock BIdg.,

Chicago, 111.

Reger & Atwater, 214 Pine St , San Francisco,
California.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plant*.
Estimates and Drawingrs Submitted.

WESTON ENGINE CO.,
PAINTED POST, W. Y.

KEPKESJENTATIYKS.
JULIAN SCHOi-L & CO., - 126 Liberty St, N. T. City.

HOFFMAN-RUSSELL CO., - 82 Lake St.. Chicago, DL
SCEANTON SUPPLY & MACH'T CO.. - Scranton, Pa.
THOS- K. CAEET & BEOS- CO.. 26 Light St., Baltimore, Md
MITCHELL, LEWIS & STAVEE CO., Seaule, Wash.

^<"y

NatloRal India

Rubber Co.'s

WiresiadCaiiles.
PBEDEBICK S. MINOTT, Oenaral Manager. raotorj and Office.:

BlCANCHXiS

:

».».»»»
NewTorkOfflce.4SlBroa<lway.H.L.Burdlck,Mer. uRICTni R I
San Francisco. 571 and 619 MarKet St. unio I UU, 11. I.

Cbicas:o, MetropoUtan Electric Co., 186-188 FUtb ATe.

High and Low Tension, Direct and Alternating,

for all classes of work.

Foreign and Domestic, all of standard makes.
These goods MUST BE SOLD to close an estate.

Lowest possible prices. Write to

^%U A e U %A# A T^DU A M <305 Havemeyer Building,\#rlAOa n. VYAI KKIVIMriy asCortlandtSt, NEWYORK.

IHiliBBaili
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MONOCYCLIC
SYSTEM

OF

ELECTRICAL DISTRIBUTION.

Central Station
IN

A Single Alternating Generator.

The Monocyclic Generator (150 JR. W.) The Indnctlon aiotor, SO H. P.

For Power Purposes equal to a Polyphase System, with all the Simplicity and Advantages of the Single Phase System.

Generators will carry full load in lights or motors or any proportion in lights and the rest in motors.

THERE CAN CiE NO UNBALANCING.

Induction Motors Operated with results equal to those obtained with the Best Direct Current Shunt Motors with the same
Efficiency and better Speed Regulation.

Arc and Incandescent Lighting Circuits Operated on the Sivgle Phase System as from the Ordinary Alternator.

MAY BE ADAPTED TO SYSTEMS OF SECONDARY MAINS SUPPLIED FFOM LARGE TRANSFORMERS.

GENERAL ELECTRIC COMPANY
}

PRINCIPAL SALES OFFICES: MAIN OFFICES: SCHENECTADY, N. Y.

Boston, Mass.', i8o Summer Street.

Hew York, N. Y., 44 Broad Street.

Syracttse, N. Y., 244 W. Fayette Street.

^ofialo, N. Y., Erie County Savings Bank Building.

Philadelphia, Pa., 509 Arch Street.

Bahimore, Md., 227 East German Street.

Httsbnrg, Pa., Times Euildiog.

Atlanta, Ga., Equitable Building.

Cincinnati, Ohio. 420 West Fourth Street.

Columbus, Ohio, 12^ North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.

Detroit, Mich.. 13 Rowland Street.

t Omaha, Neb., 309 South 13th Street.

Foreign Dept , Schenectady, N. Y. and New York Office, 44 Broad Street,

Kansas City. Mo- , New York Life Building.
St. Louis, Mo., Wainwright Buildiog.
Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 i6th St., Kiitredge Eldg
San Francisco, Cal , 15 First Street,

Portland, Ore., Front and Ankeny Streets.

Seattle, Washington, Bailey Building.

For Canada, address Canadian Geueral Electric Company, Ltd., Toronto, Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS,
ALPHABETICAL LIST.

Abendrotli <fe Boot Ulg
Co.. rii I

1

American Elec. Mfg.Co.... !

Amencan Electrical.

Works il

AoderBon, Albert 4 J. M... i

Andrae, J. ASonsCo ^ii

imold.B. J ^^ii

Babcock A Wilcox Co., The. i

Baio, Foree »:'^1'

BakerA Co at"^"'

Ball A Wood Co.. The....

Barneit Co.. G. A H sxii

Beethoven Piano A Organ
Co ^^^

Uelknap Motor Cj x'i

Besly ACo.,Cbas. H ^il

Boston Braid Mfg. Co

Uondreaus Dyn. Brash Co. vii

Boynton MultivoU B. Ccxill

Bradbury-Stone Electric

SlorageCo m
Brady. T.H x

BrlilCo., J. G ' six

Briiey, W. B *

Brodie Electric Co x

BroBh Electric Co xxii

Bryan, Wm. H svii

Bryant Electric Co

Backeye Electric Co viii

Bannell A Co.,'J. H "... i

Butler Hard Rubber Co. . . -

Catter5on,Geo. N. xii

Central Electric Co v

C. B. A Q. R. R XTiii

Chicago Edison Co xiv

Chicago Elec.A Stereo Co.. s.h

Chic. Genl. Fixture Co....xxii

Chicago Ins. Wire Co xiv

Chuse A Co., J. F .*. xix

Clark Elec. Spec. Mfg. Co . . xii

Clonbrock Stm Boiler Co . . xix

ColburnElec. Mfg. Co

Colgate Co., Geo. L

Corey.R.B

Crocker-Wheeler El. Co.-xxil

Cutter Electrical A Manu-
facturing Co

Dayton Globe Iron Works
Co xviii

DeRonde A Co., 4. iv

Diamond Electric Co

Directory, Principal Elec.

and Mech. Engineers xvi i

DieterJchs-Warwick El. Co. xjii

Dixon Crucible Co., Jos... xil

Eastern Electric Cable Co. . xi

Eddy Elec. Mfg.Co ix

Edgerton Pottery Co xxii

Edwards, W. S. Mfg. Co. . . —
Electric Appliance Co x

Elec. Engr. i: Supply Co....

Electrtc-Power Storage Co. . ix

Electric Protection Co vi

Elec. Selec. A Signal Co....

Electric Storage Battery
Co., The

Electrician Publishing Co.
xli,xiii,xiv,xvi, xviii

Elliott- Lincoln Elec. Co ... xii

Empire China Works. .. xxii

Farr Tel. A Const. Supply
Co vii

FiberiteCo., The xsil

Fontaine Crossing A Elec.

Co

Ford, Owen xvii

Forest City El. Wks

For Sale Adver'ments. xii.xvii

Foreyth A Fisk Yii

Fort Wayne Elec. Corpora-
tion - xxi

Fuel Economizer Co

Garlock Packing Co

Garton-DanielB Elec. Co.. xv

General Electric Co ii

Gillette, E. A F vii

Globe Electric LightCo.... viii

Goltz A Sinclair xvil

Gooch, Chas. J xli

Goubert Mfg.Co xix

Gustafson, W. A xii

Hardmuth A Co., F viii

Harrington, Son A Co., E.. xix

Hart A Hegem an Manufac-
turing Co X

Hayes, Fyfe Co vl

Hemingray Glass Co xi

Heoney Baggy Co xiii

HombergerEL Mfg. Co...

Huebel A Manger xi!

111. Engraving Co xii

Independent Elec. Co.... xviii

Interior Conduit A I. Co.... '

Intemafl Cor. Schools i

Interstate Comp.
Const. Co

Electric

Johns Manufacturing Co.,

H. W ^i'l

Klipstein A Co.. A x

LeclancheBat. Co.,The.... xili

Leffel ACo.. James xviii

Little. F. P., Electrical

Const. A Supply Co —
Louisville Elec. Wks iv

Lukenslron A Steel Co..

Manistee Iron Wks.Co.... xix

Mercantile Trade LletS. Co. xii

Metropolitan Electric Co. vi

Miamisburg Electric Co. . .
xii

Mlanus Electric Co vi

Missouri Tel. Mfg.Co vii

Moore, Alfred F i

Morris A MacCurdy xi

Morris, Tasker A Co

Moyes, L. M xviii

MunsellACo., Eugene...

National India Rubber Co . 1

yewton Rubber Works.... xv

New York Insulated Wire
Co siv

New York A Ohio Co i

NuttallCo., R. D xviii

OkonlteCo., The i

Ostrander A Co.. W. R . . . . xi

Otto Gas Engine Wks....

Partrlck A Carter Co ... .
xxii

Partridge Carbon Co i

Perkins EL Switch Mfg.Co.

Phila. Telephone Co vii

Phillips Ins'd. Wire Co . . . xi

Phosphor-Bronze Smelting
Co.,Ltd xix

Piatt, O. S xiii

Public Telephone Co x

Queen ACo., Inc

Racine Hardware Co xix

Reisinger, Hugo vi

Replogle Governor Wks.. xviii

Rose Pol. Inst xii

Roth Bros. A Co. iv

Royal Electric Co iv

Samson C ordage Wks x

Shultz Belting Co xxii

Siemens A Halske E. Co. . . xi

Simplex Electrical Co.,The, i

Sioux City Brass Works. . xii

S. K. G. Specialty Co i

Smith, S. Morgan xix

Solar Electric Co

Southgate ACo., W. B viii

Standard Electric Co x

Standard Paint Co x

Standard Tel. A Elec. Co. vii

Standard Thermometer Co. viii

Standard Underground Ca-
ble Co....

Stanley Electric Manufac-
turl ng Co

Stilwell-Bierce
Vaile Co

A Smith-
xii, xiu

Swarts Metal Refining Co..

Thayer Electric Co xiv

Tornberg, Edw. R sii

United Electric Improve-
ment Co iv

U.S. Telephone Const. Co.. vii

Universal Telephone Co... x

Valentine-Clark Co x

Vulcanized Fibre Co xvil

Wagner El. Mfg. Co ix

Walker Mfg. Co

Walkins, Louis E xvii

Want Advertisements. ... xii

Waterman, Cbas. H i

Webster, Warren A Co

Wertheim, Ed

Western Electric Co xi

Western Telephone Con-
struction Co vii

Westinghouse Elec. and Mfg.
Co XX

Westinghouse Machine Co. xvii

Weston Engine Go 1

CLASSIFIED LIST.

Aocnmalators.
Bradbury-Stone Elec. S. Co.
Electric-Power Storage Co.
Electric Storage Battery Co.

Anniuiclators.
Central Electric Co.
ChicasoGenl Fixture Co.
Electric Appliance Co,
Ostrander ACo., W. R.
Paririck A Carter Co.

Arc Ijamps.
Central Electric Co.
Chlca;:ro •enl Fixture Co.
Corey. R. B.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
General hllectrio Co.
Helios Electric Co.
Little. F. P. Elec. C A S. Co.

Pertlns El. Switch Mfg. Co.
Solar Electric Co.
Standard Electric Co.
Standard Thermometer Co.
Waterman, C. H.
Westinghouse EL A Mfg.Co.

Arc Lil^bt Cord.
Samson Cordage Wks.

Batteries and Jars.
Andrae A: Sons, J.

boynton Multivolt BatfyCo.
Bradbury-Stone tClec. S. Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago uen'l Fixture Co.
I-Mgertou Pottery Co. ^

Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric-Power Storage Co.
Electric Storage Battery Co,
Hemingray Glass Co.
Leclanche Battery Co., The.
Miamisburg Electric Co.
Newton Rubber Wks.
Partrick A Carter Co.
Western Electric Co.

Beus.
Andrae A Sons, J.

Central Electric Co.
Electric Appliance Co.
Gillette, E. A P.
Huebel A Manger-
Ostrander A Co., W. R.
Partrick A Carter Co
Western Electric Co.

Belting.
Shultz Belting Co.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Racine Hardware Co.
Weston Engine Co.

Books. JClectrieaL
Electrician PubUehing Co.

Bronze .

Besly JbCo., Chas. H.
Phosphor Bronze Sm.Co., Ltd.

Brnshes.
Belknap Motor Co.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Go.

Burglar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Cables(See Insulated Wires.)
Cables, Electric . (See In-
sulated Wires), Copper,,
mbeet and Bar.
American Elec. Works.
Brisey, W. R.
Central Electric Co.
Chicago Ins. Wire Co.
Eastern Electric Cable Co.
Elec. Engr. A Supply Co.
Moore, Alfred j?'.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co-
Western Electric Co.

Carbons. Points AFlates.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey, R. B.
DeRonde ACo., A.
General Electric Co.
Hardmuth A Co., P.

Partridge Carbon Co.
Reisinger, Hugo.
Wertheim, Ed.
Western Electric Co.

Carriages and Buggies.
Henney Buggy Co.

Clechs, W^atcbmen's.
Southgate A Co., W. B.

CompouDd.
Standard Paint Co.
Tornberg, Edw. R.

Conduits.
Central Electric Co.
Interior Conduit & Ins. Co.

Construction & Repairs.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
Interstate Com. El. Const. Co.

Contractors and Electric
Idgbt Plants.

Arnold, B. J.
Bain. Foree.
Brush Electric Co.
Bryan, Wm. H.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Crossing A El. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Goltz .t Sinclair.
Interior Conduit A Ins. Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec improvement Co
Walkins, Louis E.
Westinghouse Elec A Mfg. Co.
Western Electric Co.
Woods A Co., C. E.

Copper.
Besly & Co., Cbas. H.
Miamisburg Electric Co.

Copper W^ire Bought.

Copper Wires
American Electrical Works.
Besly A Co., Chas. H. I

Brixey, W, R.
Bunnell A Co., J. H. I

Central Electric Co

.

I

Electric Appliance Co. I

FIberlte Co., The.
I

General Electric Co.
|

Independent Electric Co.
National India Rubber Oo.
Okonite Co. The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Cranes.
Harrington, Son & Co., E.

Cross-ArmSt Pins and
Brackets.
Anderson. Albert A J. M.
Brady, T. H.
Brodie Electric Co.
Central Electric Co.
Electric Appliance Co.
Elec Engr. A: Supply Co.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Nuttal Co., R. D.
Partrick A Carter Co.

Cut-Outs and t^-witches.
Anderson. Albert A J. M.
Andrae A Sons, J.

Brodie Electric Co.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Crocker-Wheeler Elec. Co.
Cutter Electrical A Mfg. Co.
Diamond Electric Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr- A Supply Co.
Electric Protection Co.
Elec. Selec. A Signal Co.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Forest City Elec. Wus.
Forsyth A Fiak.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hart A Hegeman Mfg. Co.
Huebel A Manger.
Interior Conduit A Ins. Co.
Little. P. P. Elec. C. & S. Co.
Louisville Elec. Wks.
Nuttall Co., R. D.
Partrick A Carter Co.
Perkins El. Switch Mfg. Co.
Piatt, O S.

Solar Electric Co.
Wagner Elec. Mfg. Co.

Bynamos.
Brush Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wneeler Elec. Co.
Eddy Elec. Mfg. Co.
EUiott-Lincoln Elec. Co.
Fontaine Crossing A El. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Co.
standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Economizers.
Fuel Economizer Co.

Electric Kailw^ays.
Brush Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Electrical and aiecbani-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan. Wm. H
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Ford, Owen.
Goltz A Sinclair.
Thayer Electric Co.
Walkins. Louis E.
Woods A Co.,C. E.

Electrical Instruments.
Anderson, AlbertA J. M.
Brodie Electric Co.
Bunnell ACo., J. H.
Central Electric Co.
Diamond Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.
Southgate A Co,, W. B.

Electrical l^pecialties.
Clark El. Specialty Mfg. Co.
Electric Protection Co.
Interstate Com. El. Const Co.
S. K. C. Specialty Co.

Electroliers, etc.
Edwards, W. S. Mfg. Co.

Electro-Plating Ufacb'y.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines. Hea.
Otto Gas Engine Wks.

Eneines, Steam.
Ball A Wood Co., The.
Chuse A CO.. J. F.
Racine Hardware Co.
W^estinghouse Machine Co.
Weston Engine Co.

Engravers.
Chic. Electro & Stereo Co.
Illinois Eng. Co.

Fan Outfits.
Central Electric Co.
Dieterlchs-Warwick El. Co
Interior Conduit A Ins. Co.
Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Vulcanized Fibre Co.

FUes.

Fire Alarms
Partrick A Carter Co.
Western Eleotrlo Co.

Fuse TVlre.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

Bas Ijlgbting. Electric.
Partrick A Carter Co.

<irears.
Besly A Co., Chas. H.
Nuttall Co., R. D.

Cteneral Elec. Supplies.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly A Co.. Chas. H.
Brodie Electric Co.
Bryant Electric Co,
Bunnell ACo., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.

Cutter Elect':ical A Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Elliott- Lincoln Elec. Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
Garton-Danlels Elec. Co.
General Electric Co.
Goltz & Sinclair.
Hayes, Fyfe Co.
Interior Conduit A Ins. Co.
Little, F. P. Elec. C. A S. Co,
Louisville Elec. Wks
Metropolitan Electric Co.
Mianus Electric Co.
Morris & MacCurdy.
Partrick A Carter Co.
Perkins El. Switch Mfg. Co.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S. K. C. Specialty Co.
Solar Electric Co.
Standard Tel. A Elec. Co.
Thayer Electric Co.

Crlobes and Electrical
Crlass'«rare.

Edgerton Pottery Co.
Edwards, W. S. Mfg. Co.
Hemingray Glass Co.

€^rapbite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.

Hard Rubber Gioods.
Butler Hard Rubber Co.
Fiberite Co.. The.
Newton Rubber Wks,

Insulators and Insulat-
ing Materials.

Anderson, Albert & J. M.
Andrae A Sons, J.

Brixey, W. R.
Brodie Electric Co.
BunnellA Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Ins. Wire Co.
Crocker-Wheeler Elec. Co.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Little. F. P. Elec. C. A S. Co.
Louisville Elec. Wks.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
NuttallCo., R. D.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated Wires and
Cables—SIagnet Wire.

American Electrical Works.
Brixey, W. R.
Brodie Electric Co.
Bunnell A Co.. J. H.
Central Electric Co.
Chicago Ins. Wire Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated WireCo.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co,
Standard Underground CCo.

liamps. Incandescent.
Am. Electrical Mfg. Co.
Buckeye Electric Co.
Central Electric Co,
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Ohio Co.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse ElecAMfg Co.

Ijightning Arresters.
Colgate Co , Geo. L.
Diamond Electric Co.
Electric Appliance Co.
General Electric Co,
Garton-Daniels Elec. Co.

Magnet Wire.
(See Insulated Wires.)

Mecbanlcal machinery
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co,
Manistee Iron Wks. Co.

Mica.
Johns Mfg. Co., H, W,
Munsell A Co. Eugene.

Mining Apparatus, Elec.
GenerS Electric Co.
Independent Electric Co.

Motors.
Andrae A Sons, J.
Belknap Motor Co.
Brush Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co
Elliott-Linroln Elec. Co
Ft.Wayne Elec. Corporation
Geoeral Electric Go.
Interior Conduit A Ins Co
Roth Bros. A Co
Royal Electric Co.
Sioux City Brass Works
Standard Electric Co
Stanley Elec. Mfg. Co
Wagner Elec. Mfg. Co
Walker Mfg. Co.
Westinghouse EL A Mfg Co.

PacluDg.
BeslyACo., Chas. H.
Garlock Packing Co

Paints.
Morris A MacCurdy
Standard Paint Co.

Patents,
Gooch, Chas. J.

Phosphor Bronze
Phosphor Bronze Sm.Co. Ltd

Pianos and Organs
Beethoven Piano A Organ CoPlatinum.
Baker A Co.

Poles.
Morris, Tasker A Co
NuttallCo., R.D.
Valentine-Clark Co.

Porcelain.
Empire China Works
General Electric Co.
Hemingray Glass Co.

Publishers, Electrical
Electrician Publishing Co

Pumps.
Manistee Iron Wks. Co.

Push Buttons.
Central Electric Co.
Electric Appliance Co
Partri-,( cv Carter Co.

Bheostafs.
Central Electric Co.
General Electric Co.
Hayes, Fyfe Co.

Sal Ammoniac.
Klipstein ACo., A.

8UK Braid
Boston Braid Mfg. Co

Speabing Tubes.
Central Electric Co,
Electric Appliance Co
Ostrander A Co., W. R
Partrick A Carter Co.

l^peed Indicators
BeslyACo., Chas. H.
Colgate Co., Geo. L.
Diamond Electric Co.
Queen A Co. Inc.

Bteant Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
Bradbury-stone Elec. S Co
Electric-Power Storage Co.
Electric Storage Battery Co.

Street Cars.
Brill. J. G. Co.

Tapes, Insulating.
American Electrical Works
Brixey, W. R.
Central Electric Co.
Chicago Ins. Wire Co.
Electric Appliance Co
Moore, Alfred P.
New York Insulated Wire Co
Okonite Co., The.
Phillips insulated Wire Co
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co,
Partrick A Carter Co.
Western Electric Co.

Telephones and Tele-
phone naterial.

Andrae A Sons, J.
Central Electric Co.
Farr Tel. A Const. Supply Co.
Forsyth A Fisk.
Gillette. E. A F.
Gustafson, AY. A.
Mianus Electric Co.
Mo. Telephone Mfg. Co.
Partrick A Carter Co.
Phila. Telephone Co.
Public Telephone Co,
Standard Tel. A Elec. Co.
U. S. Tel. Const. Co.
Universal Telephone Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers.
Central Electric Oo.
Chicago Gen'l Fixture Co.
Diamond Electric Co.
Pr.WayneElec. Corporation.
General Electric Co.
Hornberger Elec. Mfg. Co.
Louisville Elec. Wks,
Royal Electric Co.
Stanley Electnc Mfg. Co.
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine Wbeels.
Dayton Globe Iron Works (Jo
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan,
Still weU-Bierce A Smith-
Yaile Co.

UniTCrsities .

Int. Corr. Schools.
Rose Poly. Institute.

Water Wheels,
LeSel A Co., Jas
Replogle Governor Wks.
Smith, S. Morgan.

Wire, Bare.
Anderson, Albert A J. M.
Besly A Co., Chas, H.
Bishop Gutta Percha Co.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
Nuttall Co., R. D.
OkonlteCo., The.
Phillips iMulated Wire Co.

£tiiiiiUeilliiiili^^&a
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"SHIP" CORED
t Trade Mark.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN 1^ CO., VIENNA, AUSTRIA.
SEND FOK SAMPLES AND PRICE LIST TO

A. DERONDE & CO., ^°'- ^^-'- 254 Front St., NEW YORK.
THE-

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AHD WOKKS:

I9tii St. and Allegheny Ave., PHILADELPHIA, PA.

M
New Discounts ^S on Standard

Series Incandes-

For all Systems

Current, Candle-

gJ.^^W*.'

\
cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

R.iE. Fan Motors.
DUKABLB, ECONOMICAL,
NOISELESS, SELF-OILING,
NEAT IN APPEARANCE,
PRICES LOW.

Send for Clrcnlar and Price List to

ROTH BROS. <fe CO.,
HLANtTFACTUBEBS OF THE

R. & E. DYNAMOS AND MOTORS,
30 to 34 llarket Street, - - CHICAGO, 11.1..

Subscribe for the Western Electrician.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

OORKESPOHDENCE SOLICITED. SATISFACTION GUARANTEED.

ROYAL ELECTRIC COo

THE PHOENSX
TRANSFORMER

Is UNEQUALLED in its

Higli ffficiency. Close Resnlation,
l!$niall Leakage, ^niet Ronnine,

Attractive Appearance,
Convenient Arrangement.

Separable Tore, Uemovalile Coil,
Excellent Faee Device, and is in fact

A PERFECT TRANSFORMER.
Write for Catalogue and Prices.

MAI^^UFACTUBERS

:

LonisflllB Electrical Worts,
LOUISVILLE, KY.
SELLINCa AGENTS:

New York: J. A Machado. 213 Broadway.
PhllalftlDhU: VaiJee Bros, k Co.. 617 Arrh St.
Denver: Rusaeli & Officer Elect. Const. Co.
Dallas: vp. T M. Mottrt-m
Chicago; Chicago GenU Fistnre Co , 169 Adams et.

PEORIA,
ILL.,

aUSHIFACTURERS OF THE

c'ROYAL ALTERNATOR."
No Commutator ! No Moving Wire ! Efficiency High ! Regulation Close ! Fully Guaranteed

!

TRANSFORMERS OF ANY DESCRIPTION. DIRECT CURRENT GENERATORS AND MOTORS.

i«THTfiTnn ( EASTERN;-H. B. COHO & CO., 203 Broadway, New York..

AriKNlilKNi CENTRAL WESTERN:-E. B. HILLMAN & CO., Peoria, III.
nujjMUiJJU isOUTHWESTERN:-CINOCCHIO ELECTRIC CO., Dallas, Texas.
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Electrici^Combination

FIXTURES.

We are prepared to make prompt shipments of the

latest creations in artistic electroliers or com-

bination fixtures. These cover the newest

designs for Hall Lanterns, Newei=Post

Lights, Dining Room Fixtures, Brack=

ets and Portables.

Special Fixtures made to order on short notice, for use in public

buildings, Hotels, Churches, Lecture Halls or Theatres.

Finished

in any style

to

harmonize

with other

furnishings

Glassware, Reflectors

and Trimmings.

We carry a complete assortment of plain, etched, clear

and tinted shades.

Glass and Porcelain

Reflectors.

Lock, Flushplate and

commutation switches, for single lights or in banks.

Interior Conduit Supplies,

Plain, Brass and iron Armored Tubes, Junction Boxes, Fittings

and Construction Tools.

Okonite Wires,

Silk and Cotton Covered Lamp Cord, Switch Cord, Flexible

Cable, etc.

Helios Incandescent Arc Lamps
For Direct or Alternating Circuits; Inside or Outside.

Central Electric Company,

<73=i75 Adams 5t.,

CHICAGO.

-BRANCHES:
St. Louis, no.,

Southern Electrical

Supply Co.

New Orleans,

loio Canal St.

Kansas City, Ho.,

Gate City

Electric Co.

Energy.

It IS the envious cry of the weak aud
irresolute that this or that one is "lucky."
There is no such thing as luek. Emerson
once said that this world belongs to the
energetic, and he expressed a profound
truth. Energy has accomplished ends that
so-called genius despaired of. Energy
made Grant and Napoleon great generals.
Where others hesitated, vacillated and
lost, they achieved success by prompt
action and energy. There is little in
Napoleon's character worthy of emulation
except his tireless and indomitable energy.
He was avaricious, conscienceless and un-
principled, but his energy was of that
temper which creates empires, founds gov-
ernments and sweeps opposition to the
four winds. Each of these, otherwise plain
and simple men, planned with an audacity
(hat ae<.-pied nothing as insuperable; they
I'xecui.-d ilu'ir plans with euergv. - It is
(his wliirii marks the distinction between
the successful and the unsuccessful man.
This quality will accomplish any end, and
no amount of "luck" or "genius" will do
it without.—Hezekiah McGruder.

All government, indeed every human
benefit and enjoyment, every virtue, and
every prudenf act. said Edmund Burke, is
founded on compromise and barter. We
balance inconveniences; we give and take;
we remit some rights that we mav eujov
others; and we choose rather to be happV
citizens than subtle disputants. As we mus't
give away some natural liberty,- to enjoy
civil advantages; so we must sacrifice som'e
civil liberties, for the advantages to be de-
rived from the communion and fellowship
of a great empire. But, in all fair deal-
ings, the thing bought must bear some pro-
portion to the purchase paid.

A "JINER- IN THE SURF.

You probably remember the story told in

verse of the old lady, who, when asked the
occupation of her husband, replied that he
was a "jiner," because his entire time was
taken up in "jining" secret societies, TVf'ites

the Rambler of the New York Mail and Ex-
press.

The people who know Dr. David S. Skin-
ner in Brooklyn—that is, the folks who are
intimate enough with him to presume on
such a familiarity—say that he is the cham-
pion "jiner" of the country, because he is a
member of thirty-one secret societies, aud
next week he will be a member of thirty-

two, because, after much persuasion, he has
been induced to join the Masonic Veterans'
Association, which, as its name describes,

is composed of veterans la the masonic or-

der. Dr. Skinner has taken his thirty-sec-

ond degree, and has been a free mason
for twenty-five years or more, which quali-

fies him for admission.

—0—
It is natural to suppose that a man who

holds membership in such an unusually
large number of secret organizations would
either forget some of the signs, grips, or

pass-words or get them confused, and that
is just what has happened to the doctor
on numerous and divers occasions.

The divers occasion was last summer
when he went down to Manhattan Beach
for a dip. He saw a fat, florid gentleman
far out beyond the breakers making certain

motions which Dr. Skinner at first took to

be masonic signals of distress. He swatn
out to render assistance, and when he got
within speaking distance the fat man sud-

denly ]nade several movements Indicating

that he belonged to the Order of the Seven
Wise Men. Before the doctor had time to

swim half a dozen yards more the other
swimmer made known with great rapidity

that he was a Knight of Pythias, an Odd
Fellow, a Mystic Shriuer and one of the

Sons of Rest.

"Trying to beat my record," said Dr. Skin-

ner, blowing a shoSver of salt ^'ater from
his mouth, aud getting his hands above the

surface of the water, "I guess I'll see how
much that chap knows." And he gave him
the grand hailing sign of the Red Men, the

Knights of the Golden Eagle, the Order of

the Golden Chain and the Knights of Honor,
—0—

Thereupon the fat man turned over on his

back and began signaling with great

rapidity. He told in pantomime that he was
one of the Order of Druids, a Forester, a

Knight of Maccabees, a son of the Legion
of Justice, an American Mechanic, a past

grand worthy companion of the Home Cir-

cle, an Elk, and one of the Sons of America.

"Great Scott!" said Dr. Skinner, "I won-
der what I've struck? I'll make another

effort at him anyway," and he gave the

signs of fourteen other orders so fast that

he had to tread water to keep himself

afloat. "I guess that will settle him," he

remarked, but it didn't. The fat man let

himself sink, held his hands above the water

and worked ofC seventeen more separate

and distinct signs of that many societies.

"I'm through." remarked Dr. Skinner, as he

turned to swim ashore, "I guess that fellow

is a past master of the Concentrated Order

of Everything."
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DAYTON ELECTRIC

CEILING FANS
For HO, 220, 260, 600 Yolts D. C.

and Arc ClrcQits.

Give absolute satisfaction.

They are a pronounced suc-

cess in every detail.

If you want the best, send us

your orders for

THE

DAYTON.

OUR

FAN MOTORS
For 600 Volt and

Arc GircQits are Perfect.

We have a large

stock on hand and can

fill your orders without

delay,

ALTERNATING

FAN MOTORS.
We have a limited stock

of the Ries and Scott Fan
Motors on hand. As we are

making an exceptionally

low price on them, they are

going fast. If you are look-

ing for a bargain in this

line, we can accommodate
you. Send us your orders

at once if you wish to take

advantage of low price.

METROPOLITAN ELECTRIC COMPANY,
f 86- 188 Fifth Avenue, Chicago III.

The^Electra" Carbons.
IMPORTED

HIGH GRADE NUERNBERG CARBONS

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.

Are the mist eoDnomical and efficient manufactured. They produce a very brilliant

and absolutely steady light, burnirg without any dust.

TRADE MARK- •TRADE MARK-

SEND FOK LATEST PEICE LIST TO

HUGO REISINGER, NO. 38 BEAVER STREET, NEW TORK.
Sole Importer for the United States and Canada.

Antouiatic in Kelease,
with I>. P. Switch.

The FYFE RHEOSTAT
(For Starting, Begnlating and Saving Motors)

Is Automatic in Release
from any Point of the
Resistance.

Made Willi and withont D, P, SwltcL

Atisolitely FireBoof.

Maie for any Power,

Costs Less to Old Styles,

Write or Call for Descriptive Price List.

Hayes, Fyfe Company,
Chicago Office, 1006 Pontiac Bldg.

TELEPHONES.
Magneto Bells.

Hunnings, Blake and Bell

TRANSMITTERS,
RECEIVERS.

Teleplione Wood Work.

INDUCTION COILS,
DESK TELEPHONES,

DESK TRANSMITTERS,
And all parts of Telephones. Special prices on large lots.

SentI for Cataloyue.

MIANUS ELECTRIC CO., - Mianus, Conn.

tj, , OPEN.
Iteeular Size, 6 inches long. 2^; inches high, 1 to

1^ inches wide.
In a Buit brought against F. Stevens by the Cutter Com-

pany, claiming an iofrlDgement on an Electric Flash
Switoh, it waa decided in his favor by the United States
Court in December last, the Court diemiseing the case
with coBts.

EELECTRIC PROTECTION CO.,
1028 FILBERT STREET, PHILADELPHIA, PA.

Owners and Manufacturers of

THE PLUSH PROTECTORS,
THE STEVENS FLUSH SWITCHES,

And General Electrical Work.
Special attention given to the construction of models and Inventors' experimental work.

TTfTX: OXJ.A.X3&A
For the Plut!i]l Protectors, simplicity, sure action, ready adjustment, and interchange of parts.

For the Stevens JFlnsh Sivitch, fire and damp proof. Mechanism is simplicity itself. Noth-
ing to get out of order. Make and break so wide that no arc can form. Wired without removing caa-

ing. Buttons made of mother of pearl. Base made of vulcabeston with porcelain cases.
ImpOBsible tor them to

gret out of order.
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Will Yon Be In It? Yes!
USE THE BOUDEEAUX DYNAMO BEUSH.

EACH LAYCn OF THIS ANTI-FRICTION METAL

.^^'
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THE BOUDREAUX DYNAMO BRUSH CO.,
Mal'ers Building, CHICAGO. Postal Telegraph Building, NEW YORK.

Sole Agent for Canada, E. E. T. PBINGLE, Montreal, Que. Sole Agent for New England States, ALTON D. ADAMS, Boston.
Sole Agents for the Pacific Coast, J. W. BROOKS k CO., 120 Sutter St., San Francisco, Gal.
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$5 TO $15 TEIaEPHOIffESS.
Supplies of Every Description.

Transmitters (Blabe Pattern); Hnnniog Stiver Dlnphragm or Magneto Reoeivere; Magneto
Bells; Wire Cross Arme; Insulaior-; lodncuon Coils; Backboards; Switches; Batteries,

etc. Wholesale Prices 10 Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Offlee, 3*3 Dearborn St., Chieago.

•Western Aeent» tor D*VBnBY ELEOTRICAL WORKS.

Standard Telephones.
with Long Distance Blake Transmlttere

hnd Standard Magnetos.

Complete $11 OU c.bh per Set.
Guaranteed po?Ilively not

inCriDging.

PHILADELPHU TElEPHO.NE COIVIPANY,

Rox 707. PliiladelpTiia.

Telephone Troubles
And How To Find Them.

Sixth Edition -Inst Out.
Sent. Postpaid, 25 Cents Per Copy.

Address W^ H. HY1>E & CO., Publishers,

Drawer 11, Milwaukee, Wis.

f f

Thia company Is mannfactiiring A Compound Magnoto Telephone
Which it eellB oatright under a guarantee both as to efficiency and ae a^^aingt Infringement of patents.

It talks as well over one hnndred miles as any other Telephone talks over one mile.
Thiscompany Is also prepared to fnlly equip Telephone exchanges, (furnishing everything from

the telephone to the wire and poles). Private lines. Factory plants, etc., and do aU binds of construc-
tlou work. Send for circulars and price lists.

WKSTBBN TEI/EPHOaiE COXSTRUCTIOIS CO.,
530. 540 and 541 Monadnocte BUi.. Chlcaeo, PI.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers.

Write for prices.

FORSYTH &FISK,
Sole Manufacturers,

043 and 644 Rialto Bide.,
Factory Office: 32Mfrs Bids., puiri A pn
cor. Canal aud Randolph Sts., unluAuU.

For any electrical book published 6Iled

promptly on receipt of price.

ELEOTKIOIAN PUBLISHINQ COMPANY

6 Lakeside Building, Ohlcsgo,

Headqnarters for TELEPHONES,

RECEIVERS,

TRANSMITTERS,

MAGNETO and

EXTENSION BELLS,

WIRE AND CORD,

WOOD BRACKETS,

GLASS INSULATORS.

The Most Complete
Stock.

'J

MILWAUKEE, - WIS.

Our lastruments
are absolutely

NON-INFRINGING.

Special Agent tor Okonite Wire.

T
ELEPHONES

FOR ALL PURPOSES, AT THE LOWEST PRICES.
SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFR. CO..
100 IV. nth Street,

ST.IiOTIIS, aio.

Mabneto Bells
AND

Standard
Goods.
No

Infringements.
TELEPHOMES.

Get Our Prices
Before

Purchasing
Elsewhere.

E. & F. GILLETTE,

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

p. L. SPOONER, President. C. E. BBOSS, General Manager.
B. B CLARKE, Vice-Preet. H. 0. DODGE, Gen'l Sapt.

S. S. KILVINGTON. 2d Vice-President.

E. W. BATCHELDER, Secretary.
K. M. LAMP, Treasurer.
C. F. LAMB, General Attorney.

THE STANDARD

Telephone and Electric Co.,
X/C^ZJISOIT, "WIS., XJ. S. .A..

MANUTAOTUKEBS OF THE

STANDARD LOUD SPEAKING TELEPHONE.
Employing Milde Microphone.

"D. S. Patent granted April 17, 1894.

Perfect in Detail, of Highest Efficiency, and Best Possible Elec-
trical and Mechanical Construction.

Sole Agents for the United

States for the celebrated

Milde Battery

Transmitter,

BAYFORT, COK9f.

Sensitive as a Blabe.

Powerful as a SoUd-bacb.

No adjustment required.

Will not Pack or get oat of

order.

Standard Telephones
Have been adopted by Tele-
phone jbxchanges, Leading
Railway Companies and Cor-
porations, throughout the
United States, for long distance
wort after severe comparative
tests.

Our Warehouse

Telephone System
Is in ufe in Public Buildings,
Banks, Wholesale Houses and
Factories-

For Simplicity, small dimen-
sions, entire inalticontact,

and powerful transmission it

has no equal. Adopted by
Governments, EsclianffeP and
Kailways in EUROPE, ASIA
and SOUTH AMERICA.

LONG AND SHORT DISTANCE. (.Non-Infringins:.)

Contractors for

Complete Telephone

Exchanges
For Cities, Towns or Villages,
ToU Lines and Warehouse
Plants.

The Milde Transmitter ^^'erooLTld'Br.
following awards:—Gold Medals at Havre,

Barcelona, and Brussels, 18S7-S8; eight Gold and Bronze Medals,
Paris, 1889; Gold Medal, Edinburgh, 1890; Hors Concours, Paris, 1890, Chicago, 1893, and numerous
others. COaiPAJBISOAf IWVITED.
Tt'ial Instrinnenta sent to any part of the VniteA States.

Many leadinff Supply liouaes handie our apparatus exclusively.
Prices ntoaerate. Liiberal discount to dealers ordering in attantities

Correspondence (Solicited.

We Sell on Merit, and will Guarantee Perfect Satisfaction,
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INCANDESCENT LAMPS.
WE ^it

MANUFACTURE
THE GLOBE.

PP LIFE AND

EFFICIENCY

GUARANTEED.
New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu'^m. Samples and Prices Furnished

on Application. Correspondence Solicited.

GLOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBORY, MASS.
>A.^^isn-^ v\r.A.isi~rE:rD. vstfritte: t^^.

HELIOS ELECTRIC COMPANY,
Factory and Offices,

1310 Filbert Street, Philadelphia, Pa.

We have no Stock nor Old Style Lamps that we must
get rid of at any price—no junk.

THE HELIOS LAMPS
Are the latest patteiQs and newest type. Our Lamps are much in advance of any lamp

now on the market, because they are New and of Latest Designs.

Our ALTERNATING LAMPS have Reflector Plates. Our DIRECT CURRENT
Lamps do not see-saw. Our Focusing Lamps, both Direct and Aliernating, are espe-
cially adapted for photo-engraving and stereopticon work.

Anchor Electric Co., New Eogland Agents,
Boston, Mass.

Central Electric Co., Western Agents, Chicago.
Moore & Baylis. Agents for Western New York,

Buffalo, N. T.,

Globe Electrical Supply & Construction Co., New York
City Agents, Vandam and Greenwich Streets,
New York.

Mountain Electric Co., Agents for Colorado, Utah,
WyonaiDg and New Mexico, Denver, Col.

Machinery Supply Co., Agents for Southern Cal-
ifornia and Arizona, Los Angeles, Cal.

W. T. M. Mottram. Agent for Texas, Dallas, Tex.
Canadian General Electric Co., Canadian Agents,

Toronto, Canada.
California Electrical Works, San Francisco, Oal.

H

P
N
P

P
O

FEED WIRE INSULATORS.

HIGH GRADE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

'W. B. SOUTHGATE <fe CO.,
146 "B" Franklin street, - - - BOSTON, MASS.

!!<EIiI>IX«( ACi£KT!$ FOH

WHITNEY ELECTRICAL INSTRUMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATE FOR ELECTRICAL PURPOSES.

^u ) No I0_ No. 905. No. 00-1.

PHILrADELPHIA BREAK.

STRAIGHT UNDER-RUN.
Send for Price List of

INSULATING MATERIALS.
H. W. Johns Mfg. Co.,

NEW YOKE.

240-242 Randolph St., Chicago.

PHILADELPHIA-

o

u
H
09
H
O

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Buy, Use
and Maintain.

Standard Thermometer Co.,

The Original Manufactnrers of the

SIMPLEX, WARD and KNIGHT LAMPS.
CHARLES ». BRAIMHALL, Scling Agent, 39 Cortlandl Street, NEW YO''K.

BUCSE7E
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

The PIONEER FIRM-F.Hardtmuth & Co., Vienna, Austria- The PIONEER FIRM.

THE ONLY MANUFACTUREES OF

''The Celebrated Austrian Cored Carbons.'
Americfm Brancb Office, 60 Libeity St., New York.

Seiare of Impostors Claiming oui Make.

Send for Reinced Price Lists or Samples,

Alternating or Direct Cored Carbons One Price.

Special Qaotatlons for Export Trade.

Leading Supply Honses Carry Onr Goods.
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TRANSFORMERS.
A New Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling off of walls.

With our wall or cross-arm hooks, transformer may be Hung and
Connected in Five minutes.

Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Highest
in Efficiency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type "D" Transformer wiih Fuse Ping Kemoved.

WAGNER ELECTRIC MFC. CO., ST. LOUIS, MO.
( BOSTON, 620 Atlantic Avenne

^Cmi^C^IES : \ PHILADELPHIA, 1000 Belz Bmldlng. CHICAGO, 1236 Monadnock Blocb. BUFFALO, 126 Erie Co. Bank Bulldipg.
MINNEAPOLIS, 249 Second Avenne South . DALLAS, 416 Truat Buildlnff-

-, a. ^^^.^^^^. ^^-, ^^ ,. CHICAGO, 1236 Monadnock Blocb. BUFFALO, 126 Erie Co. Bank ^^..^.^^.

I CINCINNATI, 161 Weat Pearl Street. SAN FRANCISCO, 54 Second Street. TOKONTO, Canada, W. A. Johnson Electric Co.

EDDY GENERATORS.
Direct Connected oi Belted for Electric Railways, Central Stations, Isolated Ligbting or Power Plants.

EDDY MOTORS-SLOW, MEDIOM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY, W. T. Osborn.

STANDARD PLANTE STORAGE BAHERIES
Of true PLANTE Type and CRYSTALLINE FORMATION.

Will give or receive without injury, currents that vyould destroy other batteries.

WILL NOT SULPHATE, DISINTEGRATE OR BUCKLEr
Contain no asbestos or other separating material to increase their internal resistance.

ESPECIALLY ADAPTED TO CENTRAL STATION AND POWER-HOUSE SERVICE.

Absolutely free circulation of electrolyte preventing discharge of one plate into another.

Highest efficiency, largest delivery, lowest internal resistance.

For efficiency, reliability, durability, and capacity to receive and yield excessive currents, they are une-

qualed by any other battery on the market in this country.

Cannot be damaged by excessive charge or discharge currents.

A 400 ampere current has been taken from a 120 ampere hour cell.

[ We will place an equal number of the=© cells In series-circuit with any other cells of like

miil I runr J capacity, and sabmit them to charge and discharge currents as high as the circuit can give and

UltALLtNut- 1
receive; and we guarantee no distortion or deterioration of plate in our cells under ourrenta that

"
( no other cell will withstand.

ELECTRIC POWER STORAGE COMPACT,
William Hood, TCestern i^elllng Aeent,

iSl aionadnock Bnildlns. Chicaso.
166 Elm Street,

New York City.
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The Sun
Always Shines on WeHave'Troubles"

Of our own, and having such, we are all the more anxious to

assist you in avoiding the "troubles'" which often result from

defective insulation brought about by the use of cheap and
unreliable material in the original installation.

NONE SUCH
Exist where our high grade materials are used acd specified,

such, for instance, as Paranite and "O. K." Wires
with all joints carefullj' made with our Acme and Para-
nite Tapes.

paranijwire. Electric Appljancc Company,
ELECTRICAL SUPPLIES,

242 Madison Street, - - - CHICAGO.

hpasths.
T. H. Brady, New Britain, Conn.. U. S. A.,

Manufacturer of Mast Anns. Pole and
Swinging Hooda, House Brackets and
other Specialties for Constroction
Work. — Catalogues and Prnces fur-
nished, on application.

TELEPHOnES SEPIT OH TRIAL
UniVERSAL TELEPHOME CO.

inDIAMflPOLIS.mD.

OPPOSITION
is often a blessing in disguise. We

started to do a legitimate manufactur-
ing business—to supply better lighting
apparatus than could be found on the
market. But monopolj'' said we must
stop, or it would crush us. In some
characters the fighting spirit is aroused
by remarks of that nature. It made us
aggressive. We bounded to the front
and set the pace for monopoly and to-day
we are building the only electric ighting
system tliat is perfect mechanically,
efficient electrically.

Read our book; it tells the whole
storj'. Free to you.

Standard Electric Compant,
2C5 La Salle, c^^. Adams St., Chicago.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SANISON CORDAGE WORKS, - BOSTON, MASS.

Public Telephone Co.,
This system does not infringe the patents of the Bell Telephone or Western
Electric Co. We build exchanges complete for local companies, or will

install and operate exchanges ourselves at a low monthly rental. We Seep
in stock Blake transmitters and all kinds of sopplies.

aiABfUFACTIJBKRS OF THE SHAT£B LONCi DISTAKCE P1JIiT£RIZED CARBON

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

Thames Bailding, 27 Thames Street, NEW YORK. For Exchanges, Etc.

P. & B. Armature and

Field Coil Varnish.

P. ^ B. Insulating Compound.

P. "" B. Insulating Tape.

"We are the sole manufacturers of the P. & B.

products which have been the STANDARD
for ten years.

Send for samples and price lists.

The Standard Paint Co.,

"ESiSTEBtO

CHICAGO:

Metropolitan Elec. Co..

186-188 Fifth Ave.

No. 2 Liberty Street,

NEW YORK.

LONDON:
Robert W. Blackwell,

39 Victoria St., S. W.

HART SNAP SWITCHES

!

STANDARD SWITCHES, 5 and 10 ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, eitlier on single plates
or with any number of switches upon one plate.

Cut illustrates 4-way or commutation
switch, controls a light or group of lights

from any desired, number of points,

SEND FOB CATAIiOeril.

THE HART & HEGEMAN MFG. COMPANY,

CEDAR
STREET R. R.TIES.

Tlie Valetitine-ClarJc Co.,

704-708 BOOKERY. OHICAOO.

-yr SAL AMMONIAC
(EliECTBIC BKAND)

l^!^!||ForEiectricalPurposes
.^RaNDj' H Guaranteed 98/99% and fi-ee of lead and^iron.

If you want the best quality ask your dealer

for this brand. Imported by

A.KLIPSTEIN & COMPANY. 1 22 Pearl St.. Hsw York

MOTORARMATURES COSTMONEY
You can prevent them from burning out by using

THE BRODIE AUTOMATIC MOTOR-SWITCH.
It combines in one piece of apparatus a double-pole switch, adjustable limit-

switch and automatic cut-out, and instantly disconnects the motor whenever it is

overloaded and whenever the circuit fails from any cause.

Agents wanted in all sections of the country.

For circulars and prices, address

THE BRODIE ELEGTRIO CO., - Manchester, N. H.
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EcGESE F. Phillips, Prest. W. A. Hathaway. Treas. W. H. Sawteb, Secy.

AMERICAN ELECTRICAL WORKS,
PBOVIDEXCE, B. JL

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

NewTobk Store, P. C. Ackerman, 10 Cortlandt St,

Chicago Stohe, F. E. Donohoe, 241 Madison St.

Montreal Brasch. Eugene F. Phillips' Electrical Works.

Mi DOUBLE GROOVE PONY INSULATOR.
Can be Used for TranepoBlng.

The points or teats on the lower rim of the petticoat attracta tht
water on the outer surface of the insulator into drops. The water
drops from these points on to the croes-arm, thereby preventing the
moisture from creeping up on the Inner petticoat, and thence to the
pin. Owing to the great puccess of our Patent Teat Insulator in Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice thtt of the ordinary Insulator, we have conclnded to
apply the device to all Insulators for Telegraph, Telephone and
Street Railway Work.

Standard Screw Glass Insulators,
Floor InsalatorM. Glans Break Knobs, Battery Jars. Arc

Littht Globes for all Systems.
Colored Glass Insulators to deeignate diflerent currents.
WORK ON SPECIAL DESIGNS A FEATURE^

Send Model or Drawing and we will furniah estimates.

Hemincray Class Co.,
Oflice. Covington. Ky,

->=8i">i.raED 1848.-
Factories, Muncie, Ind.

THE

"CLARK" WIRE.
For Switchboard, Railway aad Motor tise, we make all

alzes of Stranded and Flexible Wire and Cables with Clark's

Ineulalion.

The Clark Wire has been before the pnblic and in use for

ihe past nLiO years, and has met with universal favor.

ThoQBands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-
tries, and the demand for it is constantly increasing, because

it always gives perfect satisfaction.

BBANOH OFFICK:

1649, 1650, 1651 MONADNOCK BLDC,
CHICAC^O. ILLINOIS.

In Letter from the Inspector of the Boston Fire Under

writers' Union, he states: "A Thoroughly Reli-

able and Desirable Wire in every respect."

The Rubber used in insnlatlng our Wires and Cables Is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weathe''. and Is not affected by heat.

We guarantee our Insulation wherever used, Aerial. Under-

ground or Submarine, and our net prices are as low, if not

lower, than any other first-class Insulated Wire.

We shall be pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. OliABK,

Treas.and Gen'l Mgr.

HERBERT H. EUSTI3,

Prest. and Electrician.

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneamatio and Mechanical

ANNUNCIATORS AND BELLS.
Fnll Iilne Always In Stocb.

W. R. OSTRANDER & CO.,
S04 Fulton St., New Yor^

Factory, 1461 and 1463 DeEalb Ave., Brooklyn, N. Y.
^^Send for New OAtaloquh. Out August Ist.

The Telephone Hand-Book.
BY

HERBERT LAWS WEBB-

Price $1.00*

The only complete and practical work of

its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,

fi Lakeside BuiUllog, Chicago.

'^0/& (Q^t^mtP ^^mAa^^ ^cs^

^(^m-e^^ •e. Vienna. k

me-iuia..

'^e-(€i

MANUFACTUKEHS OF

DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS.
These machines are constmcted with external armatures. They have proved remarkably efficient and economical. Used largely In American and European Lighting and Railway Plants. Slow speed

machines, made for direct-connection In sizes from 20 H. P- to 2UU0 H, P.
Advantages of our External Armature Type. Maximum peripheral speed of armature with slowest engine speed. Shortest possible winding on armature. Lowest internal resistance of

Armature. Only three to four volt^ diffecoace of pit^ncial bacwiei commutator bars. Gre itest wijis^htoE copper per ampsre of current. Greatest radiating surface passible. Maximum magnetic effect.

Armatures cannot burn out. Great compactness. Correct mechanicil design. (The centrifugal force is connteracted effectively by the inward pull of the internal field magnets. ) Finest quality of iron, ei-
cftilent finish, absence of binding wire. In s year.-*' continuous snrvlce not one armature ha-* been replaced oi- repaired.

OVER 200,000 H. P. IN USE toi' KaiUvay, JLiglitins; and Motor Service. World's Fair Piploma and Medal for best direct-connected Generator.

MODERATE SPEED BIPOLAR GENERATORS AND MOTORS,
with Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 1 H. P, to 150 H. P.

See our nen' Catalogues. Correspondence solicited.

GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO,
Sales Offices:

New York, 136 Liberty St.

Cincinnati, Perin Bldg.
Minneapolis, 249 Second Avenue S-

Troy, N, Y., 43 Fourth St.
Philadelphia, 531 Chestnut St.

St. Louis, Bank of Commerce Bldg.

San Francisco. 608 California St.

Toledo, Ohio, 518 Summitt St.

Boston, 31 Milk St.

Denver. 608 Boston Block.
Detroit, 47 State St.

Buffalo. N. Y., Erie Co. Bank Bldg.
Salt Lake City, Knutsford H-'t^el Bldg.

ELECTBICAl

SUPPLIES.

WESTERN ELECTRIC COMPANY,
CHICAGO. NEW YORK.

A«E\CIF8:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PETTINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,

MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,

ST LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.
NEW TTOBK OFFICE:

39 and 41 Cortlandt St.

FACTOBr:

Pawlucket, R. I.
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WANTED.
A first class winder; must be absolutely

reliable. Only man with extensive expe-

rience with all classes of windings need apply

Address C. & B, ELECTRIC CO.,

St Paul, Minn,

wanted:
By first class firm, energetic and pusli-

ing traveling salesman well acquainted
witli electric light stations of tlie

United States, to sell on commission an

article ot regular and large consump-
tion. Address, "•Progre's,"

Care of Westeen Electrician,

WANTED.
Situation as superintendent or ( I.ctrician

of eleclric light or power plant. Seven

yea s" experience in constructing and oper-

ating electric light p'ants; four years in

street railway plant. Best of references.

Address '*K. F.,*'
Care of Westeen Electrician.

WANTED.
SituHtion 83 Superintendent, ElectriciHn or

Steam Eofflneer of an electric light or street

railway. Seven years practical experience opera-
ting and constructing Ilebt and power syetems.
One year as superiDtendent of a large light and
powet plant. Fifteen years constructing and
operating steam apparatns. Machinist by trade;

experience with water power.
'I - M." care Western Electrician.

POSITION WANTED.
Ag electrician or armature winder. Have had

several yeara' esperieoce; can eqnip, repair or
wind arc, incandescent generators, direct or al-

ternate tiurrent machines, motors, wiring of cars,

inside and outside wiring. Cnmpeteot to take
charge. Best ot references. Moderate salary.

Address • •* incler."
care of Westeen Electrician,

NOTICE.
Bardstown, Ky,, will receive bids

for installation of Electric Ligliting

Plant until August 10, 1895

Specifications furnislied upon application,

FOR SALE.
~'

We the undersigned receivers of

the Electric Supply & Contracting

Co,, will receive bids for the com-
plete equipment (such as tools, fix-

tures, material, patterns etc) such as

is used in a complete Electric Re-
pair Shop, by August 15, 1895,

Sale subject to the order of the

court. Plant can be seen in full

operation at 5th and Sycamore Sts.,

Cincinnati, Ohio,

For further information, address,

W. W. 8M1TM .Tr.,1
"eceiTers.

CMElEcMcSiiecialtiMfg.Co.,
28 S. Washington Ave., Minneapolis, Minn.,

MANDFACTOBEBS OF

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Correspondence solicited.

COMMUTATORS
REFILLED.

Sionx City Brass Works.
SIOI7X CITT, IOWA.

Storage Batteries
FOR ALL PURPOSES,

Bradbury-Stone Electric

Storage Co., .

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office 01

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents In postage
by P. S. EusTis, Gen'l Pass. Agent, C. B.
to Q. R. R,, Chicago, 111.

WE
DO INCREASE SALES
By making a specialty of preparing Lists of the

j.-itest Names and Addresses covering all lines

of Trades, Professions or Occupations in any state

or territory of the United States or Canada.
These lists are in neat manuscript form and are
accurate and rtfUable. Write for Prices, etc.

MERCANTILE TRADE LIST SUPPLY CO.,
601 Times Building, PITTSBURG, PA.

RO«4£ POIiYTECH^IC INsiTlTrTK,
Terr« Haute. Inrt. A Schnol of Engineering. Me-
t'hanicat. Electric^il. Civil Entrin- eriiig, Chemical
courses, Wi'll endowed. Esteii?ivp Shops and Foun-
dry Moderiily eiiuipppii I.atiorat'irles iu all depart-
ments. Expenses low. Addre^,-- C- I- ilEES. President.

USE THE BEST !

Eureka Commutator Compound.
A perfect Compound for DynaraoB and Motors.
Works on anj Commntator wilh Coi.per or Car-

bon Brushes. Send for sample; price SOc per stick.

Edw. R. Tornberg,
8IOPX FALiIiS. S.B.

Engravers far Western Electrician,

ILLINOIS ENG. CO,,
ENGRAVERS BY ALL PROCESS,

346-350 DEARBORN S ^.,

CHICAGO.

Stilwell's Patent Live Steam-FeedWaterPnrifler,

Removes all lmpurlties>

Entirely prevents scale in Steam
Boilers. Catalogue on application.

Tie Stilwell-Bierce & Smitli-Taile Co.
OAYTON, OHIO.

Risdon Iron SLoc'tive W'ke, San Francisco, Cal., Pacific Coast Agt.

Wisconsin Resorts.
Excursion tickets are now on sale bj

the Chicago, Milwaukee & St. Paul Rail-
way to Burlington, Elkhorn, Delavan,
Milwaukee, Waukesha, Palmyra, Hart-
land, Nashotah, Oconomowoc, Kilbourn,
Sparta, St, Paul, Minneapolis, Lake
Minnetonka, Tomahawk, Minocqua, Elk-
hart Lake, Ontonagon, and all resorts of
Wisconsin, Minnesota, the Michigan
Peninsula and the Northwest. Special
low rates made on Friday, .Saturday and
Sunday of each week to Wisconsin Re-
sorts. For rates, time tables and further
information apply at Ticket Office, 95
Adams St., or Union Passenger Station,
Canal, Adams and Madison Sts,

TO MANUFACTURERS.
Space, light, heat and power FREE at Matthews, Grant

County, Ind., to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO, N. CATTERSON, Treas-,

24 Kentucky Ave,, Indianapolis, Ind.

GRAPHITE SPECIALTIES
FOB BIiKOTBICAI. USES;

erapUte Bods of Tarlons l<enct!iH, from 1-S Otan to 100 ohm* Be*l>taii««
to tho Incb. Mraphlte Boxes and Omclble*. Bealstloe Hosts

of 4.000 Deereeo. Iniiiiineg Oladly Answered.

lOS. DIXON CRUCIBLE CO., Jersey City, N. J,

Dynamos
^ 25 to 800 Llghte.

and MOTORS.
Vx H. P. and upward.

The Elliott-Lincoln Electric Co.,

1121 Payne Avenue,
CliEVEIiAKD, OHIO.

UAPE^/^^

IMPERIAL DRY BATTERY.

The Imperial Dry Battery is Mr. Wm. Burnley's latest
and improved Dry Battery, and superior in every respect to
his first, or the old "Burnley Dry" Batteiy.

We are the only firm manufacturing his latest battery.
All batteries are made under Mr. Burnley's personal supervis-
ion. We are the pioneers in the making of successful dry
batteries and have had more experience in this line than
any other concern in the country.

When you buy the Imperial you have the satisfaction of

knowing that they are made by the original dry battery man-
ufacturers and guaranteed to be the best on the market.

SKMD FOB REVISED PBICE LlfcT.

MIAMISBURG ELECTRIC CO, Miamisburg, 0.

0;

*-^M#

Continuous Current

Dynamos and Motors:
THEIR THEORY, DESIGN, AND TESTING.

With Sections on Indicator Diagrams, Properties of Saturated Steam,
Belting Calculations, Etc.

AN ELEMENTARY TREATISE FOR STUDENTS.
By frank p. cox, B.S.

Cloth. 271 Pages, 83 Illustratioiis. Price S3.00.

Intended for students, this work gives the theory and design of continuous current dynamos and
motors as understood and practiced in the desigoing-room, and the methods ot testing described are
those r£ the factory testing-shop. The practical side of the various questions treated is always kept In

view, discussions haviLg l.ttle bearing In this direction being excluded, and the higher branches of
mathematics avoided, 'ihe application to the design of armatures, field-magnels aod motors of the
principles developed is esplaiued by reference to numerical problems, thus thoroughly impressing them
on the student's mind. Methods of testing a complete macbiae and ot investigating its characteristics
are aiven. with discussions on the effect of various changes in design and operation. The steam-engine
being so closely allieil to the testing and operation of dynamos and motors, sections on Indicator dia-
grams, eteampower calculations, and belting are included. Almost all of the numerous carves in the
book are derived from actual commercial tests.

CONTENTS.
Chapter I. The Absolute System of Measurement.—Chapter II. Electro-Magnetic Induction.—

Chapter III- Classification of Machines and General Principles of the Magnetic Circuit.—Chapter IV,
The Dynamo as a Motor.— Chapter V. Calculations Pertaining to the Magnetic Circuit —Chapter VI.
Theory of Windings, Losses, etc —Chapter VII. The Dynamo Considered as a Motor.—Chapter VIII.
Design of Armatures.— Chapter IS. Design of fieid-magnetB.-Chupter X. Design of Motors.—Chapter
SI. Dynamo and Motor Testlng.-Chapter SII. Efficiency Tests.— Chapter XIII.—Indicator Diagrams.
—Chapter SIV. Steam-Engine Calculations.—Appendix I. Tests of Iron,—Appendix II. Ampere Tnrn-
tsbles.—Appendi:! III. Determination of Sizes of Wire for Armatures and Field Coila.— Appendix
IV. Belting.

ELECTRICIAN PUBLISHING CO, 6 Lakeside BIdg, CHICAGO.

WOVEN WIRE BRUSHES.
The best Woven Wire Commutator Brush
in the market is pat'd and manufactured by

The Belkoap Motor Co.. Portland. Me.

Wm. J. Alexander, Pres. Telephone, Main
Geo. T. Schuster, Yice-Pres. 1096.
F. J. Welch, Secretary.

Plioto and Wood Engraving,

CHlQflQO ELECTROTYPE
fir STEREOTYPE C2.

196 and 19S Clark Street, Chicago.
Fine Book and Catalogue Work a Specialty.

GOOD PATENTS
U| Procnred. 80 Years' Practice.

GKASIT INSUHED. Pamphlet, re-

ferences and advice free.

CHAS. J. GOOCH, WesUngton. D. C.

THIS TELEPHO\E

IS OiLLED THE

No. I.

Will speak one thousand miles
on a properly constructed
line. You can hear a watch tick

one hundred miles. Is that
satisfactory? If so, write to

W. A. CUSTAFSON,
JOLIET, 1L.L..,

For prices and information.
Send business card, I sell to

the trade only.

Table Push.

SEND FOR NEW CATALOGUE.

BELLS, PUSH BUTTONS, ETC.

HUEBEL& MANGER,
MaNUFACTOHERS

Electrical and Brass Goods,

»S6-390 Graham St., Brooklyn, N. Y.

NEW INSULATING JOINT.

Sectional View—Patented July 10, 1891—Full Size.

For Insalating Fixtures.
This joint conforms to the requirements of Under

writers' rules. Write for prices and circulars.

Interstate ComDlete Electric Coistrnctlon Co.,

809 to 817 So. 71h St., ST.LOUIS. MO.
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES iB called to thia CE8jEBRATEI> "WATER
WHEKIj as particularly adapted to their use, on account of its remarkably steady motion,
liis:h speed aiidgrcat eflicieney and lar^e capacity for its diameter, being double
the power ol most wheels of the same diameter. It is used by a number of the leading electric com-
pnnies with [Treat eafiafaction. In the economical use of water it is without an equal, producing the
highest per cent of useful effect g:uaranteed>

SEXI> £'OR CATALOGUE AND I'ARTXCUL.AMS,

The accompanyine engraving represents a single 10-inch Victor Turbine on horizontal shaft to
develop 36 H. P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
Risdon Iron & Locomotive Worke, Saa Francisco, Oal., Pacific Coast Agents. —

^^'*:1if'!vL

The Standard Opeti Circuit Bat-
teries of the fforld.

SEND FOE CmCULiK AND PEICES.

THE LECLANCHE BATTERY CO.,
Ill lo 117 East 131st St.. N. Y.

MANY SWITCHES
HAVE DOME AND GONE, BDT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TEY THEM AND WONDER WHY YOU EVEE USED

ANY OTHEE.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

HENNEY BUGGY CO.,

CD

era

liti

By E. A. SIERRIIil.,

116 Pages. Price, prepaid, tl,BO.

For the use of Electricians,
Engineers and Architects.

NO MAN
contemplating the erec-

tion of an electric light

plant can afford to be

WITHOUT IT.

377 and 379 Wabash Avenue, CHICAGO, ILL.

Electrician PflblishiDgCompanyi

6 LAKESIDE BUILDING, CHICAGO.

PRIMARY

BATTERIES.
DVER 5 VDLTS-SAMPERES FRDNI I CELL
BOYNTON MULTIVOLT BATTERY CO. 10. 13 and 14

Whipple Street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 618 iQ.

Price, S6.50.
Send for Sample

Dictionary of Electrical Words, Terms and Ptoses.
SyO lllnstratioas. Clotk Bindin;^. Type Paees 10 x 7 inches. Price, postage Prepaid, to any part of the world, S5.00.

3d. When, from the complexitv of the apparatus, or from other oon-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OrOSB References
has been adopted, so that it is as easy to find, the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

OLliASNESS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they
shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

S6!t doable-coInmn Pases.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons it deserves rather to be called \n EncyclopSSdia than a
dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

2d. A general statement then follows of the Principles Of Electri-
cal Science on which the definition is Founded.

EIXCTRIGIAN PUBLISHING CO.. 6 Lake&^de Bnildins, CLioago, Illmoig^

I
S
co
nsrT

O

WE MAKE Storage Batteries,

Power 8iFAN Motors ^*to 20 HP
Dynamos. 5 tosooLight.

We repair the bad ^J^,
work of others. & Q'^S ^''^s^-

do it good. j^M^ 12-inch,

THEj DIETERICHS-WARWICK ELECTRIC

Ghostly Union Telegraph Co.

D ISPATCH FROM HaDES .

CO.D.(l^^/^3?^7Z2^ cool,

onddtmt -miyi/i ^vti/l

COMPANY, CLEVELAND, OHIO.

O

ST
Three S^peed, IS17.50.
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EDISON FAN MOTORS.
LUNDELL FAN MOTORS.
NATIONAL CARBONS
AND CARBON BRUSHES.

EDISON-LA LANDE BATTERIES
AND FAN OUTFITS.

HARDTMUTH CORED AND SOLID
CARBONS IN ALL SIZES.

CHICAGO EDISON CO.
DEALERS IN

EILEICTRIQ LIQHTINQ SUPPLIEIS,

A^l Kinds of
RUBBER WIRES,

CORDS
AND
CABLES.

EDISON BUILDING,

139 ADAMS STREET, CHICAGO.

KNIFE SWITCHES
IN STOCK,

FROM fO TO f,000
AMPERES.

CUT-OUTS,
SOCKETS,
ARC LAMPS,

INCANDESCENT LAMPS,
Etc., Etc., Etc.

Chicago Insulated Wire Co.,
1G3 tiAKE ST., CHICAGO.

FULL STOCK ALWAYS ON HAND.p^
Weatherproof Copper Wire and Cables. Weatherproof Galvanized Iron Wire, double braided.

Hard-drawn Copper Wire, triple braided. Magnet V/\restock. in (Jhicago f*lu-ays.
Magnet Wire, silk covered. Cabled Magnet Wire. Annunciator Wire. Annunciator Cables.

Office Fixture and Tie Wire.
Wire Clothes Lines, Bare Copper Wire, Stranded Copper Wire, Cables and Telephone Cords.

HAVE
YOU
READ

\mi\m, Researclies M Writings of Nikola Tesla,

By THOXAS COSEKEBFOBD UABTIN.

BOO Pages. 330 Illustrations and New Portrait.

PKICIJI.OO. Postage Prepaid.

SEE PAas XVI FOB TABI,S OF O0NTBNT8. OBDBK AT ONCE.

TESLA'S
NEW
BOOK?

I
TO SUCCESS

PRIM^HAW WHITF PnRF used exclusively for an incandescent Ught

RAVEN WHITE CORE.

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United States.

PflMPrTITinKIIIMCWiDr used by some of the largest Central Stations

UUIYirL I I I lull LlilL rr inCl and Fire and PoHce Departments in the us.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
CHICAGO:

320 l^earborn St.

BOSTON: SAN FKANCISCO.
13i Congress St. 102 Sacramento St'

Electric supplies.
Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Thayer Electric Ge.
1027 Garjaeld Building,

f

TELEPHONE 2910.

Don't let your contracts until you get our prices.

Prompt attention given to all orders.
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THE FREEMkN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CEUS.
Standard Sizes

Always on

Hand.

The composition used in ttie manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

-T.^aE-

Newton Rubber Works,
Newton Upper Falls, Mass.

SAY,
DO YOU USE THE BARTON ARRESTERS?

IK kot:^.
You don't know that feeling of
security that comes to all who
have a full equipment.

"Safe in the storm that may gather,

Tho' the blue juice may come thick and fast;

Wild and infernal the weather,

The Carton's protect till the last."

NO INDUCTIVE RESISTANCE. NO PIVOTS OR HINGES.
NO FUSES TO BLOW. REQUIRE NO ATTENTION. ARE ALWAYS READY.

Don't try to get through the balance of the season
without them. They don't cost as much as armatures,
and will last you an indefinite time. Write to-day.

GARTON - DANIELS ELECTRIC CO.,

H. B. OUR FBIC£S ABE BIGHT.
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ELECTRICITY FOR ENGINEERS.
New Edition, Just Out! Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS-—•-'HAPTEE I: Electricity; Positive and Negative; Coadnctore, Non-
OonductorB and Insulators; Electr'»-Motive Force; VoltB; Resiatance; Ohms; Current; Amperes.—
CHAPTER II: Dynamos; Magnets; Field Coils; Electro Magnets; Permaneut Magnets.—CHAPTER III:

Armatures, Conetruction of, Differeut Kinds of; Commutators, How Made and Connected; Heating of

Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced; Induction; Series Wound
Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cnrrent and Constant Potential Dyna-
mos; Series and Parallel; Parallel or Multiple Arc System. -CHAPTER V: Incandescent Lamps; Fila-

ments; Connections; Flashing; Exhausting; Testing; Cundle Power; Operated in Series; Automatic
Cut-Out; In Multiple Arc or Parallel; Multiple Series; Multiple Series Cat-Out; Three Wire System.—
CHAPTER VI: The Arc Lleht; How Formed; Causes of Unsteadiness; Remedy; Effect of Shades or
Globes; Shape of Carbons under Different Conditiong of Burning; Arc Lamps; Recrulating and Cut-Out
Mechanism; Action of Current; C utch Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—
CHAPTER VII: Commutators and Brushes; The Brush Commutators; Brushes; Different Styles of
Brushes; Double Brashes; Single Brushes; Troubles with Commutators and Brushes; Correct Position
of Brushes; Sparhing fit Brushes; Care of Brushes and Commutators; Flashing.-CHAPTER VIII: Cur-
rent Regulation; Hand Regulation; By Piisition of Brushes; Resistance Box; Resistance Coils.- CHAP-
TER IX: American System of Automa ic Current Regulation; The Dynamo; Regulator; Action of Regu-
lator.—CHAPTER X: Brush System of Automatic Cnrrent Regulation; Brash Armature; Diagram of
Circuits through Dynamo. Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial: Dial
Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound Constant
Potential Brush Dynamo.—CHAPTER XI: TheEJi'^on System; Automatic Regulator; Circuits of Regu-
lator; Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Diagram of Circuits; De
ecription of Parts and Operation.—CHAPTER XII: Excelsior System of Automatic Current Regulation;
Dynamo; Armature; Diagram of Circuits; Toe Regulator and Motor; Action of Regulator,—CHAPTER
XIII; Schuyler System of Automatic Current Regulation; Dynamo; Armature, Commutator and Brushes;
Uiagram of Circuits in Armature and Field; Regulator; Circuits in Regulator —CHAPTER XIV: Thom-
son-Houston System of Automatic Current Regulation; Dynamo; Armature; Commutator and Brushes;
Controlling Magnet; Wall Controller; Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse Sys-
tem of Three-Brush Automatic Ourret t R-gulation; Dynamo; Extra Brush; Resistance Coils and Regu-
lator.—CHAPTER XVI; Ampere Meters; Tangential Scale; Solenoid M-ters.—CHAPTER XVII: Volt-
meters; Pressure and Potential Indicators.-CHAPTER XVIII: Testjng; Galvanometers; Astatic Needle;
Differential Apparatus —CHAPTER XIX: Wheatetone Bridge or Electrical Balance; Diagram of Circnita
and MethodB of Use; Bridire and Bheo'^tat; Round Form; Square Form.—CHAPTER XX: The Magneto
as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER XXI: Coupling Dyna-
mos Together; In Series; In Shunt; Series, Shant and Compound Wound Machines.-CHAPTER XXII:
Switches and Switchboards; Loop Switch; Plug and Socket; Change Over Plug and Socket; Conclusion.
CHAPTER XXIII: Electric Mntors, General Principles the Same ae in Dynamos; Types; Shunt and
teriea Motors Suitable for all General Purposes; Regu'ation of Shunt Motors; Of Series Motors; Conn-
er E. M. F.; Direction of Rotation and Direction of Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: AlternateCurrentDynamoe; Principles of the Field.
Field Cnrrent Armature; Winding; Connections; Lamination; Different Types of Alternators; Regula-
tion; Leading Systems; The Brush Generators; Magnets; Armature; Principles of Induction.—CHAP-
TER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures; Field Magnets; Ferrantl
Armature, Field Magnets; Winding; Collectors.—CHAPTER III: Dynamos, Concluded; Siemens Dyna-
mo; Best Magnetic Circuits; Stanley Constant Cnrrent Dynamo; The Armature; Self Induction; Regula-
tion —CHAPTER IV: Induction Coils; Converters; Transformers; Economy of Distribution; An Elec-
trical H. P.; Losses in Conductor; Induction Colls; Effect of Induction; Transformers.—CHAPTER V;
Transformers, Continued; Induction Coils; Converters; Transforming Up and Down; Design of Trans-
formers; The Static Charge; Protection Against; Grounding the Secondary; Other Devices; The Foil
Protector; Different Types of Transformers.—CHAPTER VI: Transformers, Concluded; Fuses; Regn-
lation; Winding of Transformers; Connecting to Circuit; Regulation; Safety Fuses.-CHAPTER VII:
Parallel System; Series Arc Light System; Diagram of Circuits; Parallel System; Primary Clrcnlt;
Secondary Circuit; Placing of Transformers; Fuses; Diagram of Series Arc Light Circuit —CHAPTER
VIII: Lines of Force; Hysteresis; Macmetic Penetration; The Circuit of Lines of Force; Experiments
with Magnet; Rapid ty of Reversals and Hysteresis.-CHAPTER IX: Arc Lamps; In Series; The West-
inghouse Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER
X: Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.^CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents Differ
from those used with Continuous Oorrents; Ammeters; Voltmeters; Description of Several Forms of
Instruments —CHAPTER XII: Measuring Instruments, Continued; Hot Wire Instruments; The Cardew
Voltmeter: Details of the Instrument: Low Potential Voltmeter. —CHAPTER StIX: Voltmeters: Double
Coil Voltmeter; Two Types.-CHAPTER XIV: Spring Meters; Curled Spring Sleter.—CHAPTER XV:
Twisted Strip Instruments; Diagram of Connections and Operation of Inatrument.— CHAPTER XVI;
Recording Meters; Stanley Meter; Coostruction and Principles of Operation; Diagrams of Parts; Slattery
Induction Meter; Description oE Parts and Principles of Operation; Watt Meter; Thomson Meter.
—CHAPTER XVII: Generators in Parallel; Dif&calties in Operating; Alternate Current Generators In
Parallel; Arrangements of Circuits and Machines for Operating in Parallel; Diagram of Common Ar-
rangement of Machines and Circuits.—CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas
and Examples; Power and Heating Effects of Currents —CHAPTER XIX: Ground Alarms and Leak
Detectors.

PRICE, $2.50.

Orders for Above Books, or any other Electrical Works, Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PIIBUSHINB CO.. 6 lakeside Bide., Cliicago.

Jost What Yo(i M liookiDQ For

!

A NEW AND VALUABLE BOOK.

ELECTRIC LIGHTING PLANTS
TXZE3IIS COST -A-^TO O^E3IS-A-TIOniT.

f

3By "X^T". J. :^TTC;Tf TiTT"

Data compiled from station reports of electric lighting plants employing overhead circuits, with suggestions pertaining to

the information usually desired by the non-technical purchaser.

With Numerous Illustrations, Diagrams, Plans, Tables, Etc. 275 Pages. Cloth. Price $2,00, Postage Free,

This work gives all necessary data for the erection of an electric Hght plant of any size.

THE COST OF ARC LIGHTING. THE COST OF INCANDESCENT LIGHTING.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Efftciencies, Books,

Building, Cost of Arc Dynamos and Lamps, Cost of Arc Plants Erected, Cost of Alternating Dynamos,
Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Cost of Brick Chimneys, Cost of Cop-
per for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Com-
pound High Speed Engines, Cost of Condeasers, Coat of Friction Clutch Pulleys, Cost of Heaters, Cost
of High Speed Engines, Cost of Incandescent Dynamos, Cost of Idlers, Cost of Injectors, Cost of
Meters, Cost of Motors, Cost of Operating Lamps per hour, Cost of Power Generators, Cost of Poles,
Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Coat of Shafting, Cost of Shaft Couplings,
Cost of Stacka-iron, Cost of Stacks-brick, Cost of Steam, Coat of Transformers, Cost of Wire,
Ohlmneye, Circuit Loss, Contract Blanks, Current Distribution, Circnita—overhead, Circular Mils of

Wire, Depreciation, Direct Connected Apparatus; Dynamos, Dynamo Data, Economy of Condensing,
Economy of Covering Steam Pipes, Ecocomy of Heater, Efficiency of Engines, Engines, Equivalent
"bf Current in Horse Power, Equivalent Rates of Lighting, Fuel, Horse Power of Beltiag, Horse Power
of Motors, Horse Power of Shafting, Incandescent Arc Lamps, Instruments, Instructions for Employes,
Insulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Qas, N. E. L. A. Stand-
ard Rules, Oil, Outcome of Practical Management, Pole Line, Puileyd, Rope Transmis-Jion, Resistance
of Wire. Rules-Fire Uaderwriters, Report Com. on Data N. E. L A., Reports of Cities Owning Plant,
Reports of Cities Contracting, Stock Room, Shafting, Transformers. Transformer Curves, Wiring
Tables—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire, Wire
Formula, Water Power, Wood as Fuel.

The Only Book of Its Kind in the English Language. Price, S2.0O.
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Directory of Principal Electrical and Mechanical Engineers.
1

B. J. Arnold, Mem. A. I E. E.

ConsaltiDff Electrical Eogineer.

specialty:
Electric Ballways and Power StatioQS.

1541 Jlar.iuetle BIils-. tluoaso.

William H. Bryan,M.Am,soc.M.E.
^

Mechanical and Electrical Engineer.

Consul tationp, Eeports, Estima'es. Plans, Speci-

fications, Superintendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Turner Baildins. St. touis.

ForeeBain,
E,,,jricaurd

Consulting, Mechanical Engineer,
Designing,
Supervising, Plans, Specifications and
Constrnclirg, General Engineering.
Testing. Expert In Patent Causes.

Suite 1657. 1 658 and 1650
Monadnock BuildiuK, CHICAGO.

Owen Ford,

710 Security Bldj;., St. Louis, 9Io.,

Engineer and Contractor,

Electric Railways, "Lighting, Power and Min-
ing. Water Works Systems. Power Plants

Developed for Electrical TransmiBelon.

C.E. Woods & Co., g;|:o"JSi%

Special Electrical Eogineers.

Deiilgners Dynamo Electric Machinery and
Special Electrical Apparatus. General Elec-

trical Engineering. Arrangements made for

Permanent constUlatlon to Bailroads, Power
and Light Plaois. Offices :

baitelGtC Monadnock Hltls., Chicago.

1

LOUIS E. WALKINS,
Consulting Engineer and Designer of Power Stations and Electrical Equipment.

' Proprietor of Practical Systems of Permanent Overheai Rapid Transit Trolley, Electrical Canal

Boat Propuieion, Underground Conduits, Eleetiic Governor and Meters

Electric railways examined, and reports made for capital.

Correspondence solicited. Office and addresB, 30 Court St., Boston.

Goltz & Sinclair,

Electrical Engineers and ContraciOrSt

Manufacturers' Agen's,

Tel. 912, Agenis for Ideal Engines.

University Bldg;., Milwaukee, W^iS-

For Sale, Cheap!

NEW 50 LIGHT ARC DYNAMO.

This macliine has never been used. In fact, has not yet been

taken out of shop. Is of leading manufacture and will be guar-

anteed direct to purchaser by makers. Will be sold for one hundred

dollars under market for cash.

Address, DYNAMO,
Western Electrician Office.

YULGANIZED FIBRE CO.

£ISa?.^.]3XjXS^XII> 1873.
SOIiE JHANUFACTrBERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Sand for Catalogue and Prices.

wunisieTONlDisi. The Standard Electrical Insulating Material of the World. 14 dbv s^; n. t

A BUSINESS PROPMrM
Any purchaser, so (Itsiring, is we'come to have his engine tested hy

h'S own expert at our shops before shii^ment, and may accept or reject

the engine on that test before inctirring the expense of installation,

THE WESTINGHOUSE ENGINE.
! i-i i-t ».;>. 'X' ^ Jt*£3S :

CO JIPOCSIO, 5 to 1,000 H. P., Unequaled simplicity, Mgh efficiency and moderate cost.

STAWI>AKI>, 5 to 250 H P., A high-claes automatic, endorsed by thouaands of osers.

J87AE10R, 5 to 7i> H. P., A durable and efficient automatic engine at a low price.

CATA1.0CCE OS APPIilCATIOX.

THE WESTINGHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S. A.

SELLING OFFICES:

26 Cortlandt St., New York, N. Y. 171 La Salle St., Chicago, 111. 53 State St., Boston, Mass.

Westinghouse Bldg., Pittsburg, Pa. 210 Drexel Bldg., Philadelphia. Pa. 37 College St. Charlotte,N. 0.

21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lake City, Dtah. Wonderly Bldg., Grand Kapids.

All Offices of the Westinghouse Electric & Mfg. Co. And All Forolgn Countries. Mich.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent Improvements made in the New AmeriDan Turbine have increaBed the power as per their diam^
eter, and prodnced greater efficiency from whole to half water than any other turbine, as evidenced by the

_^^^^^^^ following, copied from certified tests made at Holyoke. Maes., on the dates named, and signed by A. F. Sioit'.

i^s^l^'i^^S Dian, engineer in charge of experiments, and E. S, Waters, hydraulic engineer.
The originals of these certificates and testa of other sized wheels can be seen at our office.

Test of a 45-inch Wheel-Jnly 9, 1894. Test of a 43-lnoli Wheel Jnly 14, 1894.

Head.
Rev. per
Mln.

Cu. Ft. 1 Horae
per Sec' Power.

P'rCent Head. Kev.per
Uin.

Co. Ft. 1 Horse
per Sec' Power. P'rCent

Whole Gate
%
U
%

16.06
16.42

16.78
17.03

16.86

119.17
122.00
117.33
111.83
118.67

141.68
127.18
112.60
98.12
82.(17

205.27

195,19
175.74
149.99'

118.40

79 76
82.58
82.18
79.31
76.62

Whole Gate
%

1 "
y.

16.33

16.56
16.59

17.13
17.48

128.00
134.80
129.33

125.25

121.00

134.18
120.85

104.85

92 76
70.80

199.66
188.14
162.89

142.40
98.86

80.50
83.09

82.77
79 21
70.60

For information and oatalogae write

THE DAYTON GLOBE IRON WORKS CO..Oayton,0.,U.S. A.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Speciallj' designed and adapted to

ELECTRIC POWER AND LIGHTING PLANTS.
Securiii;: a lii^rli priiaraiitoed prrornliiffc and eroat steailinesN of

motion, iniii.T vurial'li' lo:nis. An iiiie<|u:il^d concentration uf power,
and an unproccdeiitocl hieh velocit.r- Its qnickly operatine bal-
anced s^ate^. alTiinl^ prompt anil fine resulation by governor. Satlx-
fnollon siiaranteed where others Tall. Write for Catalogne, and
state yo r waTits

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

BINDERS ^^sTE^^^VLEOTH'GiA,t,

Designed on Scientific and Mechanical Lines.

NO CAST IRON — NO STAYED SURFACES— NO DISTORTED TUBES
No large and dangerous diameters in drums.

Inner and outer surfaces of tubes easy of access for cleaning.

Working pressures up to 200 pounds per square inch.

Friction in circulation and flow of steam reduced to minimum.
Dry Steam Guaranteed.

ECONOMICAL IN FUEL—ECONOMICAL IN PRICE— ECONOMICAL IN SPACE
Built in units of 50 H. P. up to 600 H. P.— Standard Sizes in Stock.

Iv. JVl. MUYlvO, (late Manager BabcockSWilcoi Co.)

Patentee ano Manufacturer,
Nos. 411-413 Walnut Street, PHILADELPHIA, PA.

PLATINUMFor all Purposes.
M Scrap and Native Platinnm Purchased.^ Baker & CO., 4O8-4I* New jersey

Railroad Ave., Newark, N. J.

Sleepers Between Chicago and Milwaukee.

The Chicago, Milwaukee & St, Paul Railway is

now mnniug sleeping cara with drawing rooms on
night trains between Chicago and Milwaukee,
Sleepers can be taken in Union Passenger Station
any time between 9:30 and midnight, train leaving
Chicago at 3:00 a. m., arriylug at Milwaukee at

5:15 a. m., paaeengers remaining in sleeper until

7:30 a. m. Similar arrangements Milwaukee to

Chicago. Berth rate $1.50. For further particu-
lars, for tickets and berths, apply at City Ticket
Office, 207 Clark St (Telephone Main 2190), or at

Ticket OfBce, Union Passenger Station.

FUSE WIRE )
*^»"'^".

' Carrying
Capacity.

Absolutely
Uniform.

AND LINKS
FOR ALL SYSTEMS.

The Independent Electric Co.,

39th St and Stewart Ave., Cliicago.

WATER-POWER
CAN BE GOVERNED FOR ELECTRICAL WORK.

The limit of good government of water-power is often determined by the design
and construction of plant. Consult us if possible before completing your plans.

With REPLOGLE*S COHPOUND REGULATORS we are prepared to undertake
and guarantee the government of water-power for all purposes, including Electric
Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not
satisfactory, write us- Address all inquiries to

THE REPLOCLE GOVERNOR WORKS,
MARK A. REPLOCLE, Chief Engineer. AKRON, OHIO.

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.
Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

Electricians—Are You Progressive?

...3Y...

C. K. MAC FADDEN

WM. D. RAY.

"N
If SO, you will be Interested In any book
that will give you the latest information
on that subject ....

OUR NEW BOOK.
"The Practical Application of Dynamo Electric Machinery"

IS A STRICTLY 1894 BOOK.
and gives many new points for Dynamo Tenders, Motor Men, Linemen, and all other
brandies. Each subject is thoroughly treated, and in such a manner, that it can
be readily understood. The Book is profusely illustrated with Original Cuts, show-
ing latest improvements, etc. 768 Pages, good paper, flexible binding, size suit-

able for pocket.

PRICE $1.00. SEND FOR ONE.
ELECTRICIAN PUBLISHING CO., No. 6 Lakeside Building, CHICAGO, III.

riectric Railway Supplies
^^_ r«*P^''^.2Miki2iP^i^^iB'B«^ The largest and most prosperons stree
^^^B (^ ' -.^^^H^HS^^^^^kkil '~V^

—

t-n n.11 nMiC'r« nrt ^tMintint. nf ffffatter Ktminrtl

GEARS. PINIONS. BEARINGS. TROLLEYS,

TROLLEY WHEELS AND HARPS.
railway companies in the country are using our supplies, and they prefer then?
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treasurer.

J. R. McGINLET, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
CHAS. J. MAYER, 121i Betz Building, Philadelpliia, Pa.. Middle States Sales Department.
OHAS. N. WOOD, 18U Summer St., Boston, Mass., New England States Sales Department.
STANDARD R'Y SUPPLY CO., Monadnock Block, ChicaRO, 111., N. W. States Sales Department.
A. S. PARTRIDGE, Bauk of Commerce Building, St. Louis, Mo., S. W. States Sales Department.
OHAS. A. CAVAGNA, Neave Building. Cincinnati Ohio, Central States Sales Department,
EDWABD P. SHARP, 44 Niagara St.. BufEalo, N. y., Nortbern States Sales Department.
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EDWIN HARRINGTON, SON & CO., Inc. "The Manistee"- - Steam Pumps
Designers and ^Manufacturers^

1524 Penna. Ave.,

Philadelphia, Pa.

Send for Catalo|;ac.

ANTI-FRICTION *^j^ g

BEARINGS.

*^;
Trayeliug Cranes, %^^

Hoists, Machine Tools

Holds Load
at any Point.

Mention this Paper.

Books
On electrical subjects sent to any
address on receipt of price, postage

Electrician Publishing Co.,

G Lakeside Bide.. - CHICAGO.
Free.

FREE!
Our 2i-page catalocue of Organs,
also our new anJ elegant catalogue
of Pianos, containing 16 pp. We
have the largest manufactory in
the world.from which we sell d irect
tothexionsumerat wholesale prices,
thussavingtheprofltsot thedealer
and t^he curnmissions of the agents.
We furnii^h a fi rst-c lassOrfran,war-
ranted 20 years, with tfOT Cn
i>t«olancl book.foronly O^ 'ivU
No money required until instru-

ment h;is been thorouphly tested
in yourown house. Sold on instal-
ments. Easy payment.
We positively guarantee every

OrganandPiano2Jl/eai"S. Sendfor
catalogue at once iCyou wantto ob-
tain tbe Kre.atest bargain on earth.
Write name and address plainly,
and we will send by mad same day
letter Is received. As an advertise-
ment, we will sell the first Pianoof

$1 7R Stool, booRour make In a Stool, booR
I and" coveril

free. Regular prii;e, $3.'i0,

BEETHOVEN PIANO A, ORGAN CO., P. O. Box 1309 WASHINGTON, N, J.

THE McCORMIGK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Oives more poorer as to diameter with a

higher percentage ofnsefnl effect than any other
Tauter-ivheel heretofore made. All slzee, right and left

hand, are built from patterns perfected nnder sfBtematlo tests in
the Holyoke Testing Flume.

Parties having power plants which are unsatlefaotorr, Ui4
those contemplating the improvement of powersj will find It t«
thelriuteresttoconier with me, as I am n'illmg to ffuar*
antee results irhere others have failed, no mat*
ter what makeoftHrbine has been in use, STATE'
RROOIRfiMENTS AND 8£N1> FOB CATA-
I^OOtJE.

S. MORGAN SMITH. York, Pa.
EBUmatee fomlihed for complete power plants mnA

remits narantsad.

C. BRILL COMPANY, PHILADELPHIA,
BUILDEES OF EAILWAT AND TEAMWAT OAES OF ALL OLASSES.

Special attention given to ttie buiiding of Electric Motor and Trail Oari,

Idera ol Brill No. ai Tmok with solid forged frame, and "Ilureka" Maxlmam Traotlon Pivotal Tmek.

Improved

FOR EVERY POSSIBLE SERVICE.

RELIABLE and DURABLE
NO OUTSIDE VALVE GEAR. ^m&!M^^

MANUFACTURED BY

Manistee Iron Works Company,
MAMISTKK. 3IICH Send for Catalogue am: I-

RELIABLESENGINE.
Automatic Cnt-Off, Sclf-Olllng,

Perfect Keenlation,
Simple Construction.

Adapted for Electric Lltrht or any Purpose requiring
Powbt and H-ntvy, C mtlnaoas Work.

Modarate Prjcea.

Write for Circulars and Prices to the Manufacturers,

J. F. CHUSE & CO., KIATTOON, ILL.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N.Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.

BUILT IN UNIXS OF SO TO lOOO H, P,

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., aod All Glasses of IroD Work.

SpeciflcaliODS, dra-wings and prices furnished
._.'/ on application.

Send for Catalogue of Climax and Ccmpcund Boileis.

ROOT IMPROVED WATER TUBE BOILER.

SELLINO AGENTS:

Monadnocl< BlocI<, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFa. CO.,

28 CliH street, NEW YORK.

Two Hours' Ride

To Milwaukee.

Via Chicago, Milwaukee & St. Paul R'y.

Leave Chicago 3 o'clock p. m.
Arrive Milwaukee 5 o'clock p. m.
Milwaukee is a summer resort.

It is cool and pleasant.

Its hotels are the best in the west.

Start Saturday afternoon.

Come back Monday morning.

Four dollars for a round trip ticket.

Parlor car seats reserved in advance.

Chicago Ticket office, 207 Clark Street.

KORTS-»TAB POINTS
Is the title of a book of reference for all points be-

tween Chicago and Lake Superior on the line of
the Milwaukee & Northern R. R., and is a valuable
publication for business men and tonrists who may
be interested In the development of the agricult
oral, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Slichigan.

This book, together with an illustrated pamphle
telling "Whcra the Trout Hide ^'> will be sent free

npon application to Geo. H. HeafEord, General Pas-
denser Agent "North Star Route," Ohlcaco. Til

Racine Automatic
HIGH SPEED

ENGINES
From 1 to 1-J5 H. P.

Especialh' Jdiipleil fur

ELECTRIC -

LIGHTING,
And all placps where

high speed In connection
ith economy Is desired.

Over 2,500 in use.

ForcDpineand Tabalar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing ournew 1

to ti H. P. Automatic
Engine and BoUer
outht.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Mannf;er,

W, Marquette Building

Works. Racine, Vlii CHICAGO. ILL., U.S. A.

,4t%^m^4PuIes PHOSPHOR-B R O'N'Z e
REC.JRADE MARKS. INGOTS, CASTINGS, WIRE, ShEET. &C. :

ThePhosphor BRONZE SmeltincCo.Limited
2 200WASHINGT0NAVE.,PHILflDELPH|A.,PA.
ORIGINAL I^ANUFACTURERS OF PHOSPHOR-'

. Bronze in theUnitep States and Sole
mam mmnmm
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WESTINCHOUSE

ELECTRIC & MFG. COJ

Our new Factory at East Pittsburg is now completed and our facilities for manu-

facturing electrical apparatus for lighting and power purposes of all kinds are un-

surpassed. We have made important additions to our equipment of machine tools, and

are prepared to maintain, and even strengthen, the recognized reputation of the Company

for excellence of mechanical design and construction, combined with the highest

electrical efficiency.

We are the sole owners of the Tesla Polyphase System of electrical power trans-

mission—the only practical and economical method in successful operation. This system

is used to drive the machinery in our new works, where inspection of its workings is

invited. It is the system adopted by the Cataract Construction Company for the great

plant at Niagara Falls,

We are the pioneers of the alternating current system of central station incan-

descent and arc lighting in America,—a result largely due to the excellent mechanical

design and construction of our apparatus.

In electric railway work the superiority of our multipolar generators, improved

motors and controllers, and general power station apparatus, is recognized by the

owners and managers of the most successful electric railways.

• Our manufacture of smaller electrical appliances, such as Converters, Shallenberger

Meters, Sawyer-Man Incandescent Lamps, Fan Motors, Direct Current Stationary

Motors, Wurts JSTon- Arcing Lightning Arresters, Ammeters, Voltmeters, Cut-outs,

Circuit Breakers, etc., etc., is recognized as standard throughout the electrical trade.

Westinghouse Electric and Manufacturing Company,

Branch Offices in all large cities.
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"Wood" Station Instruments
AMMETERS AND VOLTMETERS FOR ALL CURRENTS OR VOLTAGES.

QCnnMn in MnHIC inpointofSIMPLICITY, reliability, accuracy and uniformity,
OCuUllU lU nUliL divisions in the scale beins: absolutely equal throughout the entire range^ of the instrument.

FORT WAYNE ELECTRIC CORPORATION,
F-CDP?-r w.a.^vn:e^, ii>jiz>i.a.i>^a..

HEW TOEK CITY: 116 Broadway.
Oieaaiao: ISS Dearborn St.
PHrLADEWHIA: 907 Filbert St.
BOSTO/J, MiSS.: 17 Federal St.

BICBESTER, N. Y.: Powers Bid?.
UOLUMBOS, OHIO: 57 Eiat Stato at.

SAN FRVNOlJiCO: Electric Imp. Co.,
35 New Moatgomery St.

BRAHCH OFFICES:
PITT.^BUEG. P-^. : i05 Times Bid?. ,.

NEW OKLE \NS, LA.: Southern Electric Mfg. & Supply Co.
OMAHA, NEB.: 104 Bee Bldg.
MINNEAPOLIS, MINN., New York Life Bldg.

CINCINNATI, OHIO: 402 NeaTe Blig.
SAN ANTONIO, TEX : 207 Lasoya St.
RICHMOND, VA : Chamber of Commerce.
ST. LOUIS, MO.: 60 Tamer Bldg.
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POROUS .<§^^

"Why not ffet
tlie best?

J^'

^^."^ 1895.

6rive BS
^^^ A^ trial order.^

-CUPS
ESTABUSHED 1867

PARTRICK& Carter Co.

Electrical Supplies
135 South 2^ St. - Philadelphia

'

CATALOGUES ON APPLICATION
Send BnsioeeB Card and meotloa

Westebn Eleotkician.

MNE RAWHIDE

EkflCE LEATHER.

PULTZS PATENT

EPULIEY COVER.^ '^^^MgZ PATENT ^m0\Z^^^^^
WOVEN LEATHER LINK BELTING_ ,^^^^B£LT CEMENT.

pRELTINGn. St. lionls, Mo., U. 8. A. - J ^
BBAiJCHES: 164 Summer at., Boston; 1J3 Liberty St., New Torki 129 North 8d St., PhUadelphli.

BINOERS
For the Western Electrician

Electrician Publishing Co.,

6 IiabeaideBIdg., - Chicago. $1.00

FIRE!

The destruction of our works by fire on April 7, was almost complete.
^

We have already resumed manufacturing and are making limited shipmtnts which are daily increasing.

Send us your Orders, We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

3>JeT7<7' '7'orls.. 033.±oa,s^> Boston. X'la.llcticaelpli-let'.
FIRE!

SIZES rP TO «50 H. F.

MEOBERY SWITCHES Jl
, >^ AND ABSOLUTELY WATERPROOF

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.

JOSHUA HENDY MACH. WOKKS,
SaQ Franciaoo, Cal.

. W. SOLOMON,
Savannah, Ga.

Manufactured by THE FIBERITE CO., IMechanicville, N. Y.

Black Diamond File Works.
Inc. 1895.

We malce any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Oar regular goods are on sale in every leading Hardivare
Store in tbe United States and Canada.

6. & H. BARNETT COMPANY,
Philadelphia, Pa.

w ^FACTORY..

^^m -ts6 Gr£eneSt
L Stat/qm G

Chicago General Fixture Co.,

169 Adams St., CHICAGO, ILL.

BERGMAN ARC LAMPS and SWITCHES.

GERMAN CARBONS.

PHOENIX TRANSFORMERS,

ELECTRICAL SUPPLIES and FIXTURES.

Electxio Lighting and
Power ApparatuB.

THE

The Bmeh Double Aro

liamp PatentB snatained bj

repeated decisions

of U. 8i Ooarts. BRUSH
ELECTRIC CO.,

AgenoIeB in all large oltiss.

The Bossell & Officer Electrical
. ICOUgbts, 2,000 candle povrer. OonBtrnctlon Oo., Denver, Ool,

Basnaii & Hiiue,Yokohama, Japan. Office and Works, Cor. Belden and Slason Sts.i CLETElrAJVO, OfflOe
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ARY.
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$3 per Annum r'ii»THri«n Palikhlac Compuir, Chkago. EVERY SATURDAY. 1 O cents per Copy.
Vol. XVII. CHICAGO, AUGUST lo, 1895 No. 6

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"'TR.'HixsoNr' Simplex Electrical Company,
1137 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial, UndergTonnd and Submarine,
far Telephone, Telesraph, Iiixht and Power.

B.ERITE TAPES. Write for oatalognes, samples and prloei.

n*. B. BBIXEf, Mfr., J. B. H^n, €ren'l Agent
803 Broadway, New Tork.

8. F. B. 3IOBSBA CO., CAI.IFOBIIIIA BI.EC. TVKS.,
Cblcaeo, lU. San Francisco, Gal.

KEW OBIiBANS EliEC. CO., New Orleans, lia.

TEST ON PACKARD
Extract from Professor Benj. F, Thomas's Report,

"Taking economy, maintenance of candle power and freedom fr^^^^ij)
blaclcening into account, the results obtained from these lamps arcm'UftWi'^'
superior to any heretofore published, and I congratulate you on'l

cellent showing made." Very truly yours,

(Signed) BENJ. F. THOMAS.

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS.
BeceiTed only Award for Trolleys at Cbicago,

Manntactnreil by AliBEBT & J. M. ANPBBSOHr, 289-293 A St., Boston, Maai.

IRON
CIiAD

RHEOSTATS,
UANUFACTUBED BY

Geo. L. Colgate Company,

136 Liberty St., New York.

s:'Sfei2STb°^i^i}«°^-^-»««"-
GEO. T. MANSON,

OenM Snpt.
W. H. H0DGIN8,

Secretary.

THE OKONITE COMPANY, LIHITED,

13 Park Row, New Yorki,
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Uu.

Candee Aerial Wires.

Manson Protecting Tape.

TFADc MARK. OkotiitB WatBrproof Tape.
BKaNCHESiChloago, Boston, Pliiladelpbia, Pittsbnrgli, Minneapolis, Cincinnati,

Kaasad City, Onasha, IjonlSTille, St. IjOaiB, San Francisco, JLondon and Mo. America.

i.^^fl

IMPORTED

Carbons
FOR ARC LIGHTS.

EQUAL TO THE
BEST.

Kept in Stock.

Ed. Wertheim,''cmcAcb.

MAinrFACTIIBEB OP

IHSULiATESD EIiXSCTRIG VITIRB,
FJJMXXXBIuE COBDS and CA.'B.TJES.

eOO and SOS Hortb Tblrd Street. - - PaUiADEI^PHIA, PA.

BEST OF ALL IS

Made by J. H. B1TNNBI.Ii A CIO., 76 Cortlandt St., New Tork.
Bwt Oonstmctlon and Ingredients. Strongest, most £>arBble and Bellable. Size 6xaH, 60 ctl. p«r .^

LIBEBAL DISCOUNTS.

STEAM ENGINEERING
{Stationary, Locomotive or Marine); Mechanics; Mechanical Drawing; Blectricity;
ATchitecture; Architectural Drawing and Designing; Masonry; Carpentry and Joinery;
Ornamental and Strtictniral Xron, 1\ork; Railroad Engineering; Bridge Engineering;
Municipal Engineering; Plumbing and Bealing; Goal and Alefal Mining; Prospecting^
and-the English Branches. Stadents make rapid progress in learniQer to Draw and-
liOtter. The Steam Engineering coarae is intended to qualify engineers to secure
Licenses. Send for free Circular, stating the subject you wieh to study, to

Tlie Xntemational Correspondence Schools, Scranton, Fa.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants^
Estimates and l>rawing:s Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES.
JULIAN SOHOLL & OC, - 126 Liberty St., N. T. Olty.
HOPTMAN-BUSSELL CO., - 82 Lake St, Ohloogo, 111.

SCBANTON SUPPLY & MAOH'Y CO., - Scranton, Pa.
THOS. K. CAREY & BROS. CO.. 26 Light St., Baltimore,Md

,

MITCHELL. LEWIS &,STAYER CO., SeatUe, Wash.

k^aaSl^l\^'^t OFFICE AND FACTORY, SANDUSKY, 0.
( AGENTS; )

0. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, Hamilton St , boston, Mais.
Ed. f . Sharp, 44 Niagara St., Buffalo, N. Y-
Arthur S. Partridge, BauK o£ OommerceBtdg.,

St. Loui8, Mo.
Standard Ey. Supply Co., Monadnock Bldg.,

Chicago, 111.

Keger & Atwater, 214 Pine St , San Francisco,
Califnrnia.

Oentral Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

ROLL-DROP
GOMMUTATOB BARS.

FOREST CITY BLBCTKIO WORKS, Cleveland, Ohio.

IRON ARMORED

IHSULATINe CONDUITS.
Two Wires in a Single Tube, the I

Standard Method of Electric Wiring. |

INTERIOR CONDUIT & INSULATION CO.,
General Offices and Works: 537 TT. 34th St., New Tork.

Eawd. H. Johnson, Prest. E. W. Little, Vice-Preet. and aen. Mgr. Ohas. P. fleddes, Seo'y and Treaa.

THE BALL ^ WOOD COMPANY,
Bnildei^ of Improved Antomatio Cnt-off Engines

-

stern & Silverman, 707 Arch St., Philadelphia, Pa, C. E. Sargent, Fort Dearborn Bldg., Chicago, IlL
George M. Kenyon, Endicott Arcade, St. Paul, Minn. James & Company, Chattanooga. Tenn.

STANDARD UNDERGROUND GABLE GO., U/IRFS and CABLFSTHEBOOEEBY, WESTINGHOUaE BUILDINQ, TIMES BUILDINQ, W 111^^^^ UIIU %VH MV ^^ BH^^ I

PITTSBURG. NEW YOEK,
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^Moderate Spe©
ACTTXLim Z>OX<.^XI.

.A-SOT)

;\lotor«

For the accommodation of our customers, the following sizes of Generators and Motors are always in

stock. They can he shipped on day the order is receired.

SLOW SPEED. MODERATE SPEED.

Kilowatt Oapocity as

Genorator.

Horse Power as

Motor.
Speed as Generator.

Kilowatt Capacity ae

Generator.

Horee Power as

Motor.
Speed as Generator.

!t.5 3 HOIt 45 5 1800
6.5 r ssn !) lU 14UO

1S.5 15 7.TO 17.5 ao 1100
17 ao 750 35 30 105O
25 30 875 35 4U 975
40 50 eai» 85 «5 S75
60 70 550 75 8S 750

Cast Soft Steel Frames. Armature Windings Interchangeable. Iron Clad Armatures.

No Loose Windings. -Insulation Practically Indestructible.

GENERAL ELECTRIC COMPANY
PRINCIPAL SALES OFFICES: MAIN OFFICES: SCHENECTADY, N. Y.

P

BoAon, Mass., 180 Summer Street.

New York. N. Y., 44 Broad Street.

Syiacrae, N. Y., 244 W, Fayette Street.

Boflalo, N. Y., Erie County Savings Bank Building.
FUlsdelphia, Pa., 509 Arch Street.

blliBDre, Md., 327 East German Street.

S, Pa. , Times Building.

Atlanta, Ga., Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, I2i North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.

Detroit, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Foreign Dept , Schenectady, N. Y. and New York Office, 44 Broad Street,

Kansas City, Mo. , New York Life Building.
St. Louis, Mo., Wainwright Building.
Dallas, Tex., Comer Elm and Griffin Streets.

Helena, Mont , Electric Building-
Denver, Colo., 505 i6th St., Kittredge Bldg
San Francisco, Cal., 15 First Street.

Portland, Ore., Front and Ankeny Streets
Seattle, Washington, Bailey Bnildiog.

For Canada, address Canadian Geaentl Electric Company, Ltd., Toronto, Canada.
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C. B. AQ. R. R xylii

Chicago Edison Co xlv
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xyiii
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xi
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New Tork A Ohio Co i
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xxii
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xxil

partridge Carbon Co i
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xvili

Rose Pol. Inst

Roth Bros. A Co
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Siemens A Haiske E. Co. . .
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Sioux City Brass Works. .

S. K. C. Specialty Co
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Standard Electric Co x
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Standard Underground Ca-
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Stanley Electric Manufac-
turing Co vi
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Valle Co

A Smith-
xii, xiil
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Thayer Electric Co

United Electric Improve-
ment Co

U.S. Telephone Const. Co.. vii

Universal Telephone Co.. . x

Valentine-Clark Co xii

Vulcanized Fibre Co xvil

Wagner El. Mfg. Co xvi

Walker Mfg. Co

Walkins, Louis E xvii

Want Advertisements.... xii

Waterman, Chas. H viii

Webster, Warren A Co xvii

Wertheim, Ed i

Western Electric Co xi

Western Telephone Con-
btraction Co vii

Westinghouse Elec. and Mfg.
Co XX

Westinghouse Machine Co . xvii

Weston Engine Co I

CLASSIFIED LIST.

AoemnOlators.
Bradbury-Stone Elec. S. Co.
Electric-Power Storage Co.
Electric Storage Battery Co.

Annmiclatore.
Central Electric Co.
Chicago Genl Fixture Co.
Electric Appliance Co,
Ostrander AGO., W. R.
Partrick & Carter Co.

Arc Jjamps.
Central Electric Co.
Chicago t^en'l Fixture Co.
Corey, r. B.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
General bllectrio Co.
HeUos Electric Co.
Solar Electric Co.
Standard Electric Co.
Standard Thermometer Co.
Waterman, C. H.
Westinghouee El. & Mfg. Co.

Arc Idffht Cord.
SamBon Cordage Wks.

'

Batteries and Jars<
Andrae A Sons, J.

Boynton Multi volt BatfyCo.
Bradbury-Stone Elec. S. Co.
Bunnell & Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercla 1 Elec. Sup. Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.
Electric-Power Storage Co.
Electric Storage Battery Co.
Hemingray GlaBS Co.
Lecianche Battery Co., The.
Miamisburg Electric Co
Newton Rubber Wks.
Partrick & Carter Co.
Western Eleotrlo Co.

Bells.
Andrae & Sons, J.

Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Go.
Gillette, E. & F.
Huebel A Manger,
Ostrander & Co., W. R.
Partrick & Carter Co
Western Electric Co.

Beltinff,
Shuitz Belting Co.

Boilers.
Abendroth & Root Mfg. Co.
Babcock & Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Racine Hardware Co.
Weaton Engine Go.

Books, filectrlcal.
Electrician PubliBhing Go.

Bronze .

Besly & Co., Chas. H.
Phosphor Bronze Sm.Co., Ltd.

Brnsbes.
Belknap Motor Go.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Co.

Bnrglar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick & Carter Co.
Western ElectricCo.

Cables(See Insulated Wires.)
Cables, £lectric .(See In-
sulated Wires), Copper,
Sheet and Bar,
American Elec. Works.
Brlsey, W. R.
Central Electric Co.
Chicago Ins. Wire Co.
Eastern Electric Cable Co.
Elec. Engr. A Supply Co.
Moore, Alfred tP.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons. Points AFlates.
Central Electric Co.
Chicago Genl Fixture Co.
Corey, R. B.
DeRonde&Co., A.
General Electric Co.
Hardtmuth A Co., F.
Partridge Carbon Co.
Reisinger, Hugo.
Wertheim, Ed.
Western Electric Co.

Carriaxps and BasSTlos.
Henney Buggy Co.

ClecbSf Watchmen's,
Southgate & Co., W. B.

Compound.
Standard Paint Co.

Condnlts.
Central ElectricCo.
Interior Conduit A Ins. Co.

Construction A Repairs.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
Interstate Com. El. Const. Co,
Royal ElectricCo.

Contractors and £lectric
Cisht Plants.

Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm. H.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Grossing A El. Co.
Ft Wayne Elec. Corporation,
General Electric Co.
Goltz A Sinclair.
Interior Conduit A Ins. Go.
Royal Electric Co
Siemens A Haiske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Walkins, LouLs E.
Westinghouse Elec A Mfg. Co.
Western Electric Co.
"Woods A Co., C. E.

Copper.
Besly A Co., Chas. H.
Miamlsburg Electric Co.

Copper Wire Bonglit.

Copper W^lres. I

American Electrical Works.
Besly & Co., Chas. H.

I

Brlxey, W. R. I

Bunnell A Co., J. H.
Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Fiberlte Co., The.
General Electric Co.
-Independent ElectricCo.
National ludia Rubber Oo.
Okonlte Go. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Eleotrio Co.

Oordaee.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Arms, Pins and
Brackets.
Anderson, Albert & J. M.
Brady, T. H.
Central ElectricCo.
Electric Appliance Co.
Elec Engr. & Supply Co.
Farr Tel. A Const. Supply Go.
Fiberlte Co., The.
Nuttal Co., R. D.
Partrick A Carter Co.

Cnt-Onts and t^witches.
Anderson, Albert A J. M.
Andrae A Sons, J.
Bryant Electric Go.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Commercial Elec. "sup. Co.
Crocker-Wheeler Elec. Co.
Gutter Electrical A Mfg. Co.
Diamond Electric Co.
Kddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co. .

Farr Tel. A Const. Supply Co.
Fiberlte Co., The.
Forest City Elec. Wrs.
Forsyth A Fiak.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hart A Hegeman Mfg. Co.
Huebel A Manger.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
Nuttali Co., R. D.
Partrick A Garter Co.
Piatt, OS.
Royal Electric Co.
SoJar Electric Co.
Wagner Elec. Mfg. Co.

Bynamos.
Brush ElectricCo.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Elliott-Lincoln Elec. Co.
Fontaine Crossing A EI. Co.
Ft.WayneEiec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Royal Electric Go.
Siemens A Haiske Elec. Co.
fjtandard Electric Go.
Walker Mfg. Co.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Economizers.
Fuel Economizer Co.

£:iectrle Bailways-
Brush Electric Go.
General ElectricCo.
Siemens A Haiske Elec. Co.
Westinghouse El. A Mfg.Co.

Klectrical and mechani-
cal £nsineers.

Arnold, B J.

Bain, Foree.
Bryan, Wm. H
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Ford, Owen.
Goltz A Sinclair.
Thayer Electric Co.
Walkins. Louis E.
Woods A Co.,C. E.

Electrical Instmments.
Anderson, AlbertA J. M,
Bunnell A Co., J. H.
Central Electric Co.
Commercial Elec. Sup. Go.
Diamond Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Go.
Interior Conduit A Ins. Go.
Nuttali Co., R. D.
Partrick A Carter Co.
Piatt, O. S.

Queen A Co. Inc.
Southgate A Co., W. B.

Electrical Specialties.
Clark El. Specialty Mfg. Co.
Electric Protection Co.
Interstate Com. El. Const Co.
s. K. C. Specialty Co.

Electroliers, etc.
Edwards, W. S. Mfg. Co.

Electro-Platins Wach^r.
Besly A Co., Chas. H.
Colburn El. Mfg. Go.
General Electric Co.

Engines, Gas.
Otto Gas Engine Wks.

Ensines, Steam.
Ball A Wood Co., The.
Chuse A Co., J. F.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Go.

Ensravers.
Chic. Electro A Stereo Co.
Illinois Eng. Co.

Kan Outfit8.

Central Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Go.

Feed Wa*er Heaters.
Goubert Mfg. Go.

Fibre.
Butler Hard Rubber Co.
Vulcanised Fibre Co.

Files

Fire Alarms.
Partrick A Carter Co.
Western Eleotrlo Co.

Fnse TVlre.
Brixey, W. R.
Central Electrio Co.
Electric Appliance Co.
Fiberlte Co., The.
General Electric Co,
Independent Electric Co,

Gas fjlffhtine. Electric.
Partrick A Carter Co.

Gears.
Besly A Co., Chas. H.
Nuttali Co., R. D.

General Elec. Supplies.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly A Co., Chas. H.
Bryant Electric Go.
Bunnell AGO., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Go.
Colgate Co., Geo. L.

Commercial Elec. Sup. Co.
Cutter EleclTical A Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Elliott- Lincoln Elec. Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Goltz A Sinclair.
Hayes, Fyfe Co.
Interior Conduit A Ins. Co,
Louisville Elec. Wks.
Metropolitan ElectricCo.
Mianus Electric Co.
Morris & MacCurdy.
Partrick A Carter Co.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S K. C. Specialty Co.
Solar Electric Co.
Standard Tel. A Elec. Co.
Thayer Electric Co.

Globes and Electrical
Glassware.

Edgerton Pottery Co.
Edwards, W. S. Mfg. Co.
HemingFay Glass Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.

Hard Bnbber Goods.
Butler Hard Rubber Co.
Fiberite Co.. The.
Newton Rubber Wks.

Insulators and Insnlat-
ine aiaterlals.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brixey, W. R.
BunnellA Co., J. H.
Butler Hard Rubber Go.
Central Electric Go.
Chicago Ins. Wire Co.
Commercial Elec. .Sup. Co.
Crocker-Wheeler Elec. Co.
Cutter Elec. A Mfg. Co.
Electric Appliance Go.
Elec. Engr. & Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
Fiberlte Co., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Louisville Elec. Wks.
Munsell A Co.. Eugene.
National India Rubber Go.
Newton Rubber Wks.
New York Insulated Wire Co.
Nuttali Co., R. D.
Okonite Co., The.
Partrick A Carter Co.
PhllllpB Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Go.

insulated Wires and
Cables—Masnet W^ire.

American Electrical Works.
Brixey, W. R.
Bunnell A Co.. J. H.
Central Electric Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Go.
Electric Appliance Go.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred P.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., Tlie.

Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Go.

liUmps. Incandescent.
Am. Electrical Mfg. Go.
Buckeye Electric Co.
Central Electrio Go.
Commercial Elec. Sup. Co,
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Go.
Globe Electric Light Co.
New York AOnioCo.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.AMfg Co.

Liffhtnlng Arresters.
Colgate Co , Geo. 1

Diamond Electric Co.
Electric Appliance Co.
General Electric Co.

magnet Wire.
(See Insulated Wires.)

mechanical niaclilnerj
Besly A Co., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Manistee Iron Wks. Co.

mica.
Johns Mfg. Co., H. W.
MunsellACo. Eugene.

minine Apparatus, Elec.
General Electric Co.
Independent Electric Co.

motors.
Andrae A Sons, J.
Belknap aiotorCo.
Brush Electric Co.
Gential Electric Co.
Colburn El. Mfg. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Rlec. Engr. A Supply Co.
Elliott-Linroln Elec Co
Ft.Wayne Elec. Corporation
General Electric Co.
Interior Conduit A Ins. Co
Roth Bros. A Co
Royal Electric Co.
Sioux CltyBrass Works
Standard Electric Oo
Stanley Elec. Mfg. Co.
Wagner Elec. Mfg. Co
Walker Mfg. Co.
WestinghouseEl. AMfg CoPacking.
Besly A Co., Chas. H.
Gariock Packing Co.

Paints.
Morris A MacCurdy
Standard Paint Co.

Patents.
Gooch, Chas. J.

Phosphor Bronze
Phosphor Bronze Sm, Co. LtdPianos UDd Organs.
Beethoven Piano A Organ Co

Platinum.
Baker A Co.

Poles.
Morris, Tasker A Go
Nuttali Co., R. D.
Valeutiue-Clark Co.

Porcelain.
Empire China Works.
General Electric Co
Hemingray Glass Co.

Publishers, Klectrical
Electrician Publishing Co.

Puuips.
Manistee Iron Wks. Co.

Pnsh BuLtons.
Central ElectricCo.
Electric Appliance Co
Partri . o. Carter Co.

Bheostais.
Central ElectricCo.
General Electric Ug.
Hayes, Fyfe Co.
Royal Electr e Co,

Sal Ammonlat'.
Klipsteia A Co , A

Silk Bruid.
Boston Braid Mfe. Co

Speaking Tnbes.
Central ElectricCo.
Electric Appliance Co.
Ostrander A Co., W R
Partrick A Carter Co.

Speed Indicators
Besly A Co., Chas. H.
Colgate Co., Geo. L.
Diamond Electric Co.
Queen A Co. Inc.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

S lorage Batteries.
Bradbury-stone Elec. S Co
Electric-Power Storage Co.
Electric Storage Battery Co.

Street Cars.
Brill. J. G. Co.

Tapes, Cnsulating.'
American Electrical Works
Brixey, W. R.
Central Electric Go.
Chicago Ins. Wire Co.
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co,, The.
Phillips insulated Wire Co.
Simplex EJectrical Co.
Standard l^int Go.

Telegraph Apparatus.
Electric Appliance Co
Partrick A Carter Co
Western Electric Co.

Telephones and Tele-
phone material.

Andrae A Sons, J.
Central Electric Co.
Commercial Elec. Sup. Co.
Farr Tel. A Const. Supply CO.
Forsyth A Fisk,
Gillette, E. A F.
GustafsoD, W. A.
Mianus Electric Co.
Mo. Telephone Mfg. Co.
Partrick A Carter Co.
Phila. Telephone Co.
Public Telephone Co.
Standard Tel. A Elec. Co.
U. S. Tel. Const. Co.
Universal Telephone Co.
Western Electric Go.
Western Tel. Const. Co.

Transformers .

Central Electric Oo.
Chicago Gen'l Fixture Co.
Diamond ElectricCo.
Ft.WayneEiec. Corporation.
General Electric Co.
Hornberger Elec. Mfg.Co.
Louisville Elec. Wks.
Royal Electric Go.
Stanley Electric Mfg. Co.
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Tracks. Eiecirlc Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works (k).
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
StillweU-Bierce A Smith-
Vaile Co.

UniTcrsities.
Int. Corr. Schools.
Rose Poly. Institute.

Water Wheels.
Leffel A Co., jas
Replogle Governor Wks.
Smith, S. Morgan.

Wire, Bare.
Anderson, Albert A J, M.
Besly A Co., Chas. H.
Bishop Gutta Percha Co

.

Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
Nuttali Co., R. D.
OkoniteCo,, The.
Phillips loiulated Wire Co



WESTERN ELECTRICIAN. August lo, 1895

n Qll IP ?J CORED
(Trade Mark.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN U CO., VIENNA, AUSTRIA.
SEND FOR SAMPLES AND PRICE LIST TO

A. DERONDE 9^ CO.. ^"'^ ^^-'- 254 Front St., NEW YORK.
SPECIAL SALE OF

AMMETERS AHo VOLTMETERS.
WIRT METERS for direct and alternating circuics. Accurate,

durable, handsome and cheap.

MAGNETIC VANE METERS for direct current switch-

boards.

Circular No. 675 just issued; contains full descriptions and reduced price

list; mailed upon application. Write to us before purchasing
Electrical Testing Apparatus elsewhere.

QXJEEIT <& CO., INC.,

J. C. CRAY, Assignee,

NEW YORK OFFICE: loio CHESTNUT STREET,
116 FULTON STREET. PHILADELPHIA, PA.

Solar

Electric Co.,
SUCCESSORS TO

Brooklyn Electric Mfg. Co.

Solar Arc Lamp Co.

Solar Low Potential

Arc Lamps

f

Switches '•<•

Switchboards.
65-67 Duane Street, New York.

ERNST MICHAELIS, Pres. and Treas.

ALFRED C. EINSTEIN, Secy.

M. A. KNAPP, Vice-Pros.

Commercial Electrical Supply Co.,

Manufacturers and Dealers in All Kinds of

ELECTRICAL SUPPLIES,

Telephone 41 3«. 821 Pine Street.

ST. LOUIS, AUG. 1st, 1895.

GREETING.
To The ELECTRICAL FRATERNITY.

Gentlemen: -The management and control of

the COMMERCIAL ELECTRICAL SUPPLY COMPANY has

been changed, the Messrs. Einstein, who here-

tofore held the control of this Company,

having disposed of their entire interest in

the same to Mr. Jos. Franklin and his son, Mr.

Jos. Franklin, Jr.

The present officers of the Company are,

Jos. Franklin, Jr, , President and Jos. Franklin

Secretary and Treasurer.

The New management wish to thank all

their customers for their past favors, and

hope, by their increased facilities, to extend

their business through a greater territory,

bearing In mind that good material, prompt

shipment and low prices will always gain trade.

Soliciting your patronage, we remain.

Yours most respectfully,

COMMERCIAL ELECTRICAL SUPPLY CO.

TO MANUFACTURERS.
Space, light, heat and power FK.BB at JIfatthews, Grant

Couniy, Tnd., to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. C.\TTERSON, Treas.,

24 Kentucky Ave., Indianapolis, Ind.
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Pharos Incandescent Lamps.
The success of the Pharos Lamp has not been the result of extrava-

gant laudation or plethoric advertising. It is rather the legitimate outgrowth

of the careful attention given to perfecting the details of manufacture, and

in practical ways endeavoring to construct a lamp which would return a

profit to the purchaser. We have not assumed that you are in business

for your health.

Central Electric Company,

173=175 Adams St.,

CHICAGO.

BRANCHES.

ST. LOUIS: Southern Electrical Supply Co.

KANSAS CITY: Gate City Electric Co.

NEW ORLEANS: loio Canal St.

I
TO SUCCESS

ig^^ H«^«s%

PRIM^HAW WUITF PflRF used exclusively for an incandescent Ught

RAVEN WHITE CORE.

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United States.

PflMPrTITIflKI I IMPWIDr Used by some of the largest Central Stations

UU IVI r L I I I IU 1 1 L 1 1 1 L IT I n C I and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Hew York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York. BKANCHES:
320 Uearborn St.

BOSTON:
131 Congreas St.

SAN FRANCISCO:
102 Sacrameato St.

EDDY GENERATORS.
Direct Connected 01 Belted for Electric Railways, Central Stations, Isolated Ligbting 01 Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY, W. T. Osborn.

^JJ
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RECEPTACLE FOR SHADE HOLDER.
Double pole. Easily fused. No wiring to the socket. Contact made direct on the

rosette ears. Top porcelain is interchangeable, and will fit any one of otir different styles of

rosette bases.

Electric Engineering and Supply Gempany,
New York Office: THAMES BUILDING. STmA^OXTSDE:, I^-

Automatic in Kcleai^e,
with I>. P. Switch.

The FYFE RHEOSTAT
(For Starting, Begulating and Saving Motors)

Is Automatic in Release
from any Point of the
Resistance.

Maile fitli M fithont D, P, SwitcL

Alisolitely Firepof.

Made for any Power,

Costs Less ttan Olii Styles,

Write or Call for Descriptive Price List.

Hayes, Fyfe Company,
Cbicago Office, 1006 Pontiac Bldg.

TELEPHONES.
Magneto Bells.

Hunnings, Blake and Ball

TRAHSMITTERS,
RECEIVERS.

Telephone Wood Work.

INDUCTION COILS,.
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots.

Sentl for Catalogue,

MIANUS ELECTRIC CO,, - Mianus, Conn.

The S. K. G. Two Phase Alternating Current System.

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simple and consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service:

i. e., the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from i lo for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can

be connected at will for either i,ooo or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the

manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the grea'est economy. We are prepared to fill all orders promptly,

and carry a full stock of transformers in Chicago.

Patents
-Our apparatus is novel, different from anything heretofore made, and cov-

ered by patents that fully protect us and our customers. We are not

infringing patents belonging to others, and shall avail ourselves of the patents under which
we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURIN6 CO>
PITT8FIELD,

• IBB IMASSa

Western Office, 305 Dearborn Street, Chicago, 111.



August lo, 1895 WESTERN ELECTRICIAN.

#'

.^

^^̂

^.'s^#

4V

>.

<^

Will Yon Be In It? Yes!
USE THE BOUDEEAUX DYNAMO BEUSH.

EACH LAYER Of THIS ANTI-FRECTIOH METAL
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THE BOUDREAUX DYNAMO BRUSH CO.,
Mal'ers Building. CHICAGO. Postal Telegraph Building, NEW YORK.

Sole Agent for Canada, K. E. T. PRINGLE, Montreal, Que. Sole Agent for New England States, ALTON D. ADAMS, Boston,
eole Agents for the Paclfio Coast, J. W. BROOKS & CO., 120 Sutter St., San Francisco, Oal.

^&%. -<

%>

..#
'

^
$5 TO $15 TEXaEiPHONBS.

Supplies of Kvery Description.
TraDamitters (Blabe Pattern); Hunniog Silver Diaphrapm or Magneto Reoeivers; Maijneto

Bells; Wire Cross Arms; lasulatore; ladaction Colls; Backboards; Switches; Batteries,

etc. Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 313 Dearborn St., Chicago.

Western Agents for DAVEnBT ELEOTBICAL WORKS.

BLAKE TRANSMITTERS.
co9iPi.ETje:, ss.oo each.

In Walnut and Oak Oases.
Blake Transmitter Castings, $1.00.

Philadelphia Telephone Co.,
Box 707, Philadelphia.

For any electrical book pabllshed filled

promptly on receipt of price.

ELECTEICIAN PUBLISHING COMPANY

6 Lakeside Bnilding, ChioaKO.

This company Is manntactnring A Compound IWIagneto Telephone
Which it sella ontright nnder a guarantee both as to effloienoy and as against inlringement of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.

This company is also prepared to ttiny eqnip Telephone exchanges, (furnishing eyerything troni

the telephone to the wire and poles). Private lines, ractory plants, etc., and do aU kinds of oonstmo-

tion work. Send for circulars and price lists.

WESTEBN TBIiKPHOKE CONSTBUCTIOBf CO.,

539, 540 and 541 Hlonndnock Blh., Chlcaeo. HI.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers,

Write for prices.

FORSYTH &FISK,
Sole Manufacturers,

G43 and 644 Rial to Bids ,

Factory Office: 33 Mfrs Bldg., nUipAnn
cor. Canal and Randolph »ts., UnlUHUU.

The Telephone Hand-Book.

HERBERT LAWS WEBB

Price. $1.00.

The only complete and practical work of

its kind on the market. '

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,

6 lakeside Building, Chicago.

THIS TELEPHONE

IB CALLED THE

Lott Distaice,

No. I.

Will Bpeak one thousand miles
on a properly constructed
Hue. Ton can hear a watch tick

one hundred miles. la that
satisfactory? If eo, write to

W. A. GUSTAFSON,

For prices and Information.
Send business card, I sell to
the trade only.

T
ELEPHONES

FOR ALL PURPOSES, AT THE LOWEST PRICES.
SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO.
109 ST. nth Street.

1ST. liOriS, MO.

Magneto Bells
AND

standard
Goods.
No

Infringements,
TELEPH0HE8,

Get Our Prices
Before

Purchasing
Elsewhere.

E. & F. GILLETTE,
BATFORT, CONN.

The M.£B, Telephone Go.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

P. li. SPOONEB, President. C. E. BBOSS, General Manager,
B. B. OLABKE, Vice-Prest. H. 0. DODGE, Gen'l Supt,
8. S. EILVINGTON. 2d Vice-President.

E. W. BATOHELDEB, Secretary.
B. M. LAMP, Treasurer.
0. F. LAMB, General Attorney.

THE STANDARD

Telephone and Electric Co.,
MI-A-IDISON-, "WIS., XJ. S. J^.

MANTJTAOTUKEBS OF THE

STANDARD LOUD SPEAKING TELEPHONE.
Employing Milde Microphone.

n. S. Patent granted April 17, 1894.

Perfect in Detail, of Highest Efficiency, and Best Possible Elec-
trical and Mechanical Construction.

Sole Agents for the United

States for the celebrated

Milde Battery

Transmitter.

Sensitive as a Blake.

Powerful as a Solid-back.

No adjustment required.

Will not Pack or get out of

order.

Standard Telephones
Have been adopted by Tele-
phone Kxchanges, Leading
Railway Companies and Cor-
porations, throughout the
United States, for long distance
work after severe comparative
teats.

Our Warehouse

Telephone System
la in UFe in Public Buildings
Banks, Wholesale Houses and

=^ Contractors for

Complete Telephone

Exchanges
For Cities, Towns or Villages,
Toll Lines and Warehouse
Plants.

For Simplicity, email dimen-
sions, entire malticontact,

and powerfal transmission it

lias no equal. Adopted by
Governments, Exchanges and
Railways In EUKOPB, ASIA
and SOUTH AMERICA.

LONG AND SHORT DISTANCE. (Non-Infringing.)

Tka Milria Tra nemittni* ^^^ received the following awards:—Gold Medals at Havre,
I lie IflKUC > I ail annuel Barcelona, and Brussels, 1887-88; eight Gold and Bronze Medals,

Paris, 1889; Gold Medal, Edinburgh, 1890; Hora Ooncours, Paris, 1890, Chicago, 1893, and numerous
others. COHIPASISOX IWVITBO.
Trial Instruments sent to any part of the United States,
Many leading Supply houses handle our apparatus exclusively.
Prices moderate, liiberal discount to dealers ordering in quantities

Correspondence Solicited.

We Sell on Merit, and will Guarantee Perfect Satisfaction,
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INCANDESCENT LAMPS.
WE ^4

MANUFACTURE
THE GLOBE

PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacuum. Samples and Prices Furnished

on Application. Correspondence Solicited

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.
j^<sie:i<i't^ "vsrj^r<nrE:ED. v^tfritte: t-j^.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The Original MannfactuTerB of the

SIMPLEX, WARD and KNIGHT LAMPS
CHARLES X. BRAMHALL, Selling Agent, 39 Cortlandl Street, NEW YORK.

FEED WIRE INSULATORS.

No. 900. No. 902. No. 905. No. 904.

PHIIiADELPHIA BREAK.

STRAIGHT UNDEK.-BUN.
Send for Price List of

INSULATING MATERIALS.
H. W. Johns Mfg. Co.,

NEW YORK.

240-242 Randolph St., Chicago.

PHILADELPHIA.

u

O

High and Low Tension, Direct and Alternating,

for all classes of work.

Foreign and Domestic, all of standard makes.
These goods MUST BE SOLD to close an estate.

Lowest possible prices. Write to

CMAS. H. VVA I EKMANf 2"cortlan(irSt.',"N'EWYORK.

Books
Oa electrical subjects sent to any
address on receipt of price, postage

Electrician Publishing Co.,

6 Lakeside Bide., - CHICAGO.
Free.

Chicago General Fixture Co.,

169 Adams St., CHICAGO, ILL.

BERGMAN ARC LAMPS and SWITCHES.

GERMAN CARBONS.

PHOENIX TRANSFORMERS.

ELECTRICAL SUPPLIES and FIXTURES.

II

you are anxious to

secure the latest

electrical books. YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ.

Tie PIONEER FltM-F.Hrtnilll i Co,, Vltnn, tlsldl-Till PIONEER FIRM.
THE ONLY MANUFACTURERS OF

The Celebrated Austrian Cored Carbons."
American Brancli Office, 60 Liberty St., New loik.

Beware of Impostors Claiming onr Make.

Send for Reduced Price Lists or Samples,

Alternating or Direct Cored Carbons One Price.

Special Qaotatlons for Export Trade.

Leading Supply Honses Carry Onr Goods.
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WE LEAD. OTHERS FOLLOW!

This

pattern

is also

tlie

proper

tiling

For the

Station

Manager

when nsed

along

other "lines."

THE LATEST FROM "PA-REE.

THE SUPERIORITY OF

"0. K." WEATHERPROOF WIRE
Is unquestioned.

It is always specified when the best is required
or when it can be had at an even price.

ELECTRIC APPLIANCE CO.,
ELECTRICAL SUPPLIES,

General Western Aeents PARANITE WIRES AND CABLES, "O. K." WEA.THERPROOF
WIRES AND CABLES. And Representing NEW YORK & OHIO CO., Warren, Ohio, Manu-
facturers of the Packard Lamp; PACKARD ELECTRIC CO., Warren, Ohio, Manufacturers
of the Packard Transformer.
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HART SNAP SWITCHES

!

STANDARD SWITCHES, S and 10 ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches upon one plate.

Cut illustrates d-way or commutation
switch, controls a light or group of lights

from any desired number of points.

SEJiU FOB CATAI^OeUK.

THE HART & HEGEMAN MFG. COMPANY,

BraPaslks.
T. H. Brady, New Britain, Conn., U. S. A.,

Manufacturer of Mast Arms, Poleand
Swinginij Hoods, House Brackets and
other Specialties for Conntruction
Work.— Catalogues and I'ricea fur-
nished on iipi'lication.

TELEPHOnes SEMT OH TRIAL.
UmVERSAL TELEPHOriE Ctt

inuiftHflPOLis.inD.

Two Kinds:
There are always two kinds of most everything,

even of electric lighting apparatna. The good
kind -the Standard that the other kind is meas-

ured by—and the other kind. Sometimes the

latter'e first cost is the highest, though not always,

and then there are many bills for repairs, burnt

out armatures, etc. But It is not thai way with

the Standard.

Why not buy the best at the start? It's usually

the most profitable way. For the Standard sys-

tem of arc and Incandescent lighting is perfect

mechanically, ef&cient electrically.

Standabd Electeic Compani,
20') La Salle, Oor. Adems St., Chicago.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephone Co.,
This system does not infringe the patents of the Bell Telephone or Western

Electric Co We build exchanges complete for local companies, or will

install and operate exchanges ourselves at a low monthly rental. We keep
in stock Blake transmitters and all kinds of supplies.

SKAlVIJFACTrBKRS OF THE SHATJBB liONG DISTANCE PULVERIZED CARBON

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

Thames Bnildine, 27 Thames Street, NEW YORK. For Exchanges, Etc.

P. '' B. Armature and

Field Coil Varnish,

P. "^ B. Insulating Compound.

P. ^ B. Insulating Tape.

We are the sole manufactureis of the P. & B.

products which have been the STANDARD
for ten years.

Send for samples and price lists.

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Street, LONDON:

Metropolitan Elec. Co., NEW YORK. Robert W. Blackwell,

1 86- 1 88 Filth Ave. 39 Victoria St., S. W.

Electric supplies.
Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Thaiier Electric Co.,
1027 Garfield Building,

TELEPHONE 2910.

Don't let your contracts until you get our prices.

Prompt attention given to all orders.

BRYANT
DOUBLE POLE
SWITCHES.

For ]VCo\ilcieci and Conoealeci "Worlc.

Bryant Electric
COlkdlF'-A.lSrY,

Bridgeport, Conn., and Chicago.

aSIER BEOS, Managers, Western Office.

Baby Knife switch.

Tlie R. Thomas & Sons Porcelain is good.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
Single Pole—Double Pole—Commotatlon; 3 Wire, 4 Wire.

C-S Flush Key Switch.
single Pole—Double Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY jPEERLESS.

THE CUTTER ELECTRICAL & MFG. CO.,

O-a F IttBh Doable Paih Swltoti—Doable Pole,

27 So, 11th Street, Philadelphia, Pa,, U, S, A,
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ECQESE F. Phillips, Prest. W. A. Hathawat, Treas. W. H. Sawtee, Secy.

AMERICAN ELECTRICAL WORKS,
FBOTIDEJrCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Stobe, P. C. Ackerman. 10 Cortlandt St.

Chicago Stobe, F, E. Donohoe, 241 Madlfoa St.

>fn\-TBF -M , Branch, Engene F. Phillips' Electrical Works.

MlDODBLE &ROOVE PONY INSULATOR.
Can be Used for Transposing.

The points or teats on the lower rim of the petticoat attraota the
water on the outer surface of the inenlator into drops. The water
drops from these points on to the crOBS-arm, thereby preventing the
moisture from creeping up on the inner petticoat, and thence to the
pin. Owlnft to the great success of our Patent Teat Insulator in Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice Ihftt of the ordinary Insulator, we have concluded to
apply the device to all Insulators for Telegraph, Telephone and
Street Railway Work.

Standard Screw Glass Insulators,
Floor Insulators, GlaHs Break Knobs, Battery Jars, Arc

Light Globes for all Systems.
Colored Glass Insulators to desinmite different currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Send Model or Drnwiug and we will furnish estimates.

Hemincray Glass Co.,
Office. Covington, Ky.

-ESTABLISHED 1848.-
Factories, ll/luncie, Ind,

THE

"CLARK" WIRE.
For Switchboard, Railway aiid Motor use, wo make all

sizes of Stranded and Flexible Wire and Cables with Clark's

InenlatioD.

The Clark Wire has been before the public and in use for

the past nuie years, and has mat with anlversal favor.

rhouBsnda of miles of this wire have been sold, and

are in nee throughout the United States and Foreign Conn-

tries, and the demand for It is constantly increasing, becaus©

it always gives perfect satisfaction.

BBANCH OFFICE:

1649, 1650, 1651 MONADNOGK BLDG.,
CHICAeO. IL.L.IXOIIS.

"CLARK WIRE"

FREMONT
ST

In « Letter from the Inspector of the Boston Fire Under

writers' Union, he states: "A Thoroughly Reli-

able and Desirable Wire In every respect."

The Rubber used in insulating our Wires and Cables Is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weatheT". and is not affected by heat.

We guarantee our Insulation wherever used. Aerial, Under-

ground or Submarine, and our net prices are as low, if not

lower, than any other first-class Insulated Wire.

We shall be pleased to mail Catalogues with Terms and

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENBY A. GLABK,

Treas.and GeuU Mgx.

HEEBERT H. EUSTI8,

Prest- and Electrician.

PCELAIN)^lUFACTORY.

Subscribe for the Western Electrician.

WOVEN WIRE BRUSHES.
The beet Woven Wire Commutator Brush
in the market is patM and manufactured by

The Belkpap Motor Co.. Fortlnnd. Me.

Telephone, Main
1096.

Wm. J. Alexander, Prea.
Geo. T. Schuster, Vice-Pres.
F. J. Welch, Secretary.

Photo and Wood Engraving,

CHlCflQO ELECTROTYPE
6r STEREOTYPE Q9.

196 and 198 Clark Street, Chicago.
Fine Book and Catalo^e Work a Specialty.

26 to 800 Lights.

and MOTORS.
Yi H. P. and upward.

The Elliott-Lincoln Electric Co.,

11!S4 Payne ATenne,
CIiBVEIiASID, OHIO.

MANY SWITCHES
HAVE COME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TRY THEM AND WONDEE WHT TOO EVEK 08ED

ANY OTHEK.

O. 8. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

ELtCTBIMl

SUPPLIES.

WESTERN ELECTRIC COMPINY,
CHICAGO. NEW YORK.

Be Patient and Don't Worry!
TIMES ARE FAST IMPROVING.

The Fall will soon be here, when your output ol current will be largely increased.

Write to me for Catalogue on

ARC LAMPS AND IMPORTED GARDONS.
General Incandescent Arc Light Co.'s "BERGMANN" LAMPS.

"KNIGHT" LAMPS. IMPORTED "NURNBERG" CARBONS.

General Sales Agent,

Havemeyer Building, - - - NEW YORK.

ABEXCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PETTINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,

ST LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.^U^

Phillips Insulated Wire Go.
f

NEW YORK OFFICE:

39 and 41 Cortlandt St.

FACTORY :

Pawlucket, R. I.
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WANTED.
Above 750 light alternator. Must be in

first-class order, latest style of machine, and

station apparatus included.

Address PAUC ReW]UA.Sir, Snpt.,
Dead'n'oocl, S. I>.

wanted:
By first class firm, energetic and push-

ing traveling salesman well acquainted
with electric light stations of the
United States, to sell on commission an
article of regular and large consump-
tion. Address, ••Progress,"

Care of Westeen Electrician.

WANTED.
Situation as superintendent or electrician

of electric light or power plant. Seven
years' experience in constructing and oper-

ating electric light plants; four years in

street railway plant. Best of references.

Address *'X. F.,"
Care of Westeen Eleotkioian .

Situation Wanted.
By a young man 18 years' of age. Has had fonr

years' experience In electrical work (mainly con-

struction). Wages not so much an object as a

permanent position. Al Seferences.

Address *-S. N. P.,"

care of Westeen Eleoteician.

NOTICE.
Bardstown, Ky., will receive bids

for installation of Electric Lighting

Plant until August lo, 1895.

Specifications furnislied upon application.

FOR SALE, CHEAP!

NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE.

Scrap Copper Wire

It will pay the Electrical Plants to

save their Scrap Copper Wire and ship
to us in any quantity, at the following
prices, f. o. b. Chicago, cash on receipt
of same:

Bare Copper Trolley Wire SHcts.perlb.

Ordinary Bare Copper Wire Scrap, 8 " "

Insulated Copper Wire 6 to 7 " "

Heavy Red Scrap Brass 7 " "

Heavy Yellow Scrap Brass 6 " "

Light Sheet Brass S>6 " "

We receive metals in any quantity
and send prompt returns. We also

supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also

Babbitt, in lots of 100 lbs. and over, at
the very lowest prices. It will pay you
to correspond with us. Address

Sfarts letal EbSdIds Co,
CHICAGO'S LEADING IVIETAL HOUSE,

EstaWlslieiJ 1885. ISO- 1 32 W. I.ake 8t

,

Incorporated 1896. OHIOAQO, ILI,.

Write for lUuatrated Catalogne.

WE
DO
By making aapecialty of preparing Lists of the

Jat-est Names and Addresses covering aU lines
of Trades, ProfessionsorOccupations in any state

or territorj' of the United States or Canada.
These lists are in neat manuscript form and are
accurate and reliable. Write for Prices, etc.

MERCANTILE TRADE LIST SUPPLY CO..
601 Times Building, PITrSBURG, PA.

INCREASE SALES 'Stilwell's Patent Live Steam-Feed Water Purifier,

CM Electric Specialty Ml Co.,

28 S. Washington Ave., Minneapolis, Minn.,

MANnFAOTUBEBS OP

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Correspondence solicited.

Engravers far Western Electrician,

ILLINOIS ENG. CO,,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,
CHICAGO.

Removes all Impurttiest

Entirely prevents scale in Steam
Boilers. Catalogue on application.

Tie Stilwell-Bierce & Smitli-Taile Co.
DATTON, OHIO.

Kladon Iron &Loc'tive W'bs, San Franolaco, Oal., Paclflo Coast Agt.

Wisconsin Resorts.
E.xcursion tickets are now on sale by

the Chicago, Milwaukee & St. Paul Rail-
way to Burlington, Elkhorn, Delavan,
Milwaukee, Waukesha, Palmyra, Hart-
land, Nashotah, Oconomowoc, Kilbourn,
Sparta, St. Paul, Minneapolis, Lake
Minnetonka, Tomahawk, Minocqua, Elk-
hart Lake, Ontonagon, and all resorts of
Wisconsin, Minnesota, the Michigan
Peninsula and the Northwest. Special
low rates made on Friday, Saturday and
Sunday of each week to Wisconsin Re-
sorts. For rates, time tables and further
information apply at Ticket Office, 95
Adams St., or Union Passenger Station,
Canal, Adams and Madison Sis.

GRAPHITE SPECIAIiTIES
FOS KLKOTBICAIi ITMES:

nmphlte Kods of Tarlooa lienartha, from l-s oiun to lOO obma Beslataiws
to tbo Inch. Hrapblte Boxes and OrneiUea, BesUtliis MasM

of 4.00O Deereea. Inqninea Olsdly Anawered.

jOS. DIXON CRUCIBLE CO., Jersey City, N. J.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY.
6 Lakeside Building, Chicago.

CEDAR
STREET R. R, TIES.

The Valentine-Clark Co,,

7O4-706 BOOKEKY. - - • OHIOAQO.

HENNEY BUGGY CO.,

i—*
- CQ

1=)
P=j 1=J1

Cl3 CO

D
O
O
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CP

377 and 379 Wabash Avenue, CHICAGO, ILL.

ROOD PATENTS
U| Procnred. 30 Years' Practice.

eBANT IKSirBKJ). Pamphlet, re-

ferencee and advice free.

CHAS. J. GOOCH, WasMngtoii. D, C.

LOCATIONS FOR INDUS-
TRIES.

The name of the Otiicago Milwaukee & St. Paul
Railway has long been identified with practical
measures for the general upbuilding of its territory
and the promotiou of its commerce, hence mana-
fflcturers have an a»-surance that they will find
themselves at home on the Company's lines.
The Company has all its territory districed in

relation lo resources, adaptability and advan'ages
for manufacturing, and seeks to secure manafHC-
turlug plants and Industries where the commaud
of raw material,.markets and turroundlnge will
ensure their permanent success.
Mines of coal, iron, copper, lead aod zinc, forests

of soft and hard wood, quarries, clays of all kinds,
tanbark, fias and other raw materials exist in its

territory in addition to the vast agricultural re-
sources.
The Chicago, Milwaukee & St. Paul Railway

Company owns and operates 6,168 miles of Rail-
way, exclusive of second track, connecting tracit

or sidings. The eight States traversed by the
Company, lUinois, Wisconsin, Norl hern Michigan,
Iowa, Missou'i, Minnesota, South Dakota, and
North Dakota, possess, in addition to the advan-
tages of raw material and proximity to markets,
that which is the prime factor in the Industrial
success of a territoiy—a pe' pie who form one
live and thriving community of business men,
in whose midst it Is safe and profitable to settle.

A number of new factories and Industries have
been induced to locate—largely through the In-
strumentality of this Company—at points along
its lines. The central position of the States trav-
ersed by the Chicago, Milwaukee & 8t. Paul
Railway, makes It possible to command all the
markets of the United States. The ttend of man-
ufactorlng Is westward. Confidential inquiries
are treated as such. The information famished
a particular Indnstry is reliable. Address,

LUIS JACKSON,
Industrial Commissioner, 0- M. & St. P. B'y,

42S Old Colony Building, Chicaqo, III.

Table Push.

III

SEND FOR NEW CATALOQUE.

BELLS, PUSH BUTTONS, ETC.

HUEBEL& MANGER,
MANUFAOTUBEBS

Electrical and Brass Goods,
»S6-290 Graham St.» Brooklyn, N. Y.

NEW INSULATING JOINT.

Sectional View—Patented July 10, 1894—Full Size.

JFor Insulating Fixtures.
This joint conforms to the requirements of Under
writers' rules. Writ© for prices and circulars.

Interstate Goiptete Electric CoBstrnctlon Co.,

809 to 817 So. 7th St., ST.LOUIS, MO.



August 10, 189s WESTERN ELECTRICIAN.

VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attenUon of ELECTRIC COMPANIES ie called to this CELEBRATED AVATKR
WHEEJL aa particularly adapted to their nse, on account of its remarkably steady motion,
high spped aiid grfat efhcienry and larpe capaoily for its diameter, being double
the power ol most 'wheels of the same diameter. It is used by a nnmber of the leading electric com*
paniea with ^eat satisfaction. In the economical nee of water it is without an eqaal, producing the
highest per cent of useful effect guaranteed*

S£XM> FOR CATALOGUE AND PARTKCVliABS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal sbafti,
and where the situation admits of their use we recommend them.

The Stilwell-Bierce & Smitb-Vaile Co., Dayton, Ohio.
Blsdon Iron & LooomotlvB Works, Saa Franoisoo, Oal., Paclflo Ooast Agents.

The Standard Open Circui'. Bat-
teries of the World.

SEND FOK CIEOULAE AND PKIOES.

THE LECLANCHE BAHERY CO.,

Ill to 117 East 131st St., N.Y,

^v^ost ID-o-raTole ^a.tter3r Cells ^;rocL-a-coci.

00 s

Manufactured by The Butler Hard Rubber Co.. 33 Mercer St., N» Y.

NORTH »TAB POINTS
Is the title of a book of reference for all points be-
tween Chicago and Lake Superior on the line of
the Milwaukee & Northern B. B., and Is a valuable
publication for business men and tourists who may
be interested In the development of the agricult
Ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an illostrated pamphle
telling "WftCT-e th6 Trout Hide ^^ will be sent free
upon application to Geo. H. HeaSord, General Pas-
senger Agent, "North Star Boute," Chicago, 111.

For Incandescent

Lamp
Filaments.SILK BRAID

The greatest c&re taken in prodaclng a auiform artlclft.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

PRIMARY

BATTERIES.

DVER 5 VDLTS-5 AMPERES FROM I CELL
BOYNTON MULTIVOLT BATTERY CO., '%llXiLet, BROOKLYN, N.

ONE SOLUTION.
Size, 6x8 in.

Price, $6.50.
Send for Sample-

HAVE
YOU
READ

iDveDtioDS, Researches M Writings of Nilola Tesla,

By THOUAS COUUEBFOBD WAKTIK.

600 Pages. 330 liluatrationa and New Portrait.

SEE PAQX XVI FOB TABI.E OF CONTENTS. OBDBR AT ONCE.

TESLA'S
NEW
BOOK?

A ISaSMV BOOK
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. E. B. Badt's latest addition to our famous iiand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

now RXSADT. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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CHICAGO EDISON CO., o:^xo.aLca-o. xxjX<.

DEALERS IN Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS, OTfinil
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES, IN \ I llljK,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES, w wwill

RUBBER COVERED WIRES, NORWICH CABLES, Etc.

«*liiJ~ir::

The Electric Storage P)Attery Co.
DREXEL BUILDING

PHILADELPHIA, PENNSYLVANIA

Coif OWNERS
*—

^ of all Storage Battery Patents

heretofore controlled by the

General Electric Co.

The Brush Electric Co.

The Edison Electric Light Co.

The Consolidated Electric Storage Co,

The Thomson-Houston Electric Co.

General Electric Launch Co,

The Accumulator Co.

%
Catalogue giving capacitiee, dimensions,

weights, prices, etc., on

application.

ŜOLE
MANUFACTURERS OF

hloride Accumulator
!tn:tnu:ttuiit!iiu:m;!;:;iti

TRADE MARK
REG. SEPT It. ifgi

kms^

experience absolutely proves that

Electric Light and Power

Plants cannot be reliably

or economically operated

without Accumulators.

ELECTRICAL STORAGE CELLS OF ANY DESIRED CAPACITY

'DieT#pY
^iMPLlflte

5L0ANE.

624 pages, $3.00. 150 pages, $1.00 158 pages, $1.00. 135 pages, $1.00. 140 pages, $1 00.

An Excellent Series of Electrical Books.
BY X. O'COKKOR. SLOJLHE.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHINC COMPANY, 6 Lakeside BIdg., Chicago.
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THE FREEHIkN

BAHEBT
Estimates Furnished

•on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION ANO FULLY GUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

-T^^l-

Newton Rubber Works,
Newton Upper Falls, Mass.

ELECTRICITY FOR ENGINEERS.
New Edition, Just Out! Now Published in One Complete Volume, 424 Pages, Profusely Illustrated

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—'-'HAPTER I: Electricity; Positive and Negative; Conductors, Non-
Oonductora and Insulators; Electrf>-Motive Force; Volts; Resifltance; Ohms; Current; Amperes.

—

CHAPTER II: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets.—CHAPTER III:
Armatures, Construction of, Different Kinda of; CommutatorB, How Made and Connected; Heating of
Armatures; Eddy Currenta.—CHAPTER IV: The Current; How Produced; Induction; Series Wonnd
Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Current and Constant Potential Dyna-
mos; Series and Parallel; Parallel or Multiple Arc System. --CHAPTER V: Incandescent Lamps; Fila-
mentn; Connections; Flashing; Exhausting; Testing; Candle Power; Operated in Series; Automatic
Cut-Out; In Multiple Arc or Parallel; Multiple Series; Multiple Series Cut-Out; Three Wire System.—
CHAPTER VI: The Arc Light; How Formed; Causes of Unsteadiness; Remedy; Etfect of Shades or
Globes; Shape of Carbons under Different Conditions of Burning; Arc Lamps; Reffulating and Cut-Out
Mechanism; Action of Ourrent; C ulch Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—
CHAPTER VII: Commutators and Brushes; The Brush Commutators; Brushes; Different Styles of
3rushes; Double Brashes; Single Brushes; Troubles with Commutatorn and Brushes; Correct Position
of Brushes; Sparking at Brushes; Care oE Brushes and Commutators; Flashing.—CHAPTER VIII: Cur-
rent Regulation; Hand Reffulallon; By Position of Brushes; Resistance Bos; Resistance Coils.- CHAP-
TER IS: American System oE Automatic Current Regulation; The Dynamo; Regulator; Action of Regu-
lator.—CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of
Circuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial: Dial
Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound Constant
Potential Brush Dynamo.—CHAPTER SI: The Edison System; Automatic Regulator; Circuits of Regu-
lator; Circuits of Dynamo; Action of Resulator; Howell Pressure Indicator; Diagram of Circuits; De
scription of Parts and Operation.—CHAPTER XII: Excelsior System of Automatic Current Regulation;
Dynamo; Armature; Diagram of Circuits; Tde Regulator and Motor; Action of Regulator.—CHAPTER
XIII; Schuyler System of Automatic Current Regulation; Dynamo; Armature, Commutator and Brushes;
Diagram of Circuits in Armature and Field; Regulator; Circuits in Regulator —CHAPTER XIV: Thom-
son-Houston System of Automatic Current Regulation; Dynamo; Armature; Commutator and Brushes;
Controlling Magnet; Wall Controller; Diagram of Circuits; Air Blast —CHAPTER SV: Waterhouse Sys-
tem of Three-Brush Automatic Currett R-gulatlon; Dynamo; Extra Brush; Resistance Coils and Regu-
lator.—CHAPTERSVi: Ampere Meters; Tangential Scale; Solenoid Meters.-CHAPTER SVII: Volt-
meters; Pressure and Potential Indicators.-CHAPTER SVIII: Testing; Galvanometers; Astatic Needle;
Differential Apparatus.-CHAPTER SIX: Wheatstone Bridge or Electrical Balance; Diagram of Circuile
and Methods of Use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER SS: The Magneto
as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.-CHAPTER SSI: Coupling Dyna-
mos Together; In Series; In Shunt; Series, Shunt and Compound Wound Machioee.—CHAPTER SXII:
Switches and Switchboards; Loop Switch; Plug and Socket; Change Over Plug and Socket; Conclusion.
CHAPTER SSIII: Electric Motors, General Principles the Same as in Dynamos; Types; Shunt and
teries Motors Suitable for all General Purposes; Regulation of Shunt Motors; Of Series Motors; Conn-
er E. M. F.; Direction of Rotation and Direction of Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos; Principles of the Field.
Field Current Armature; Winding; Connections; Lamination; Different Types of Alternators; Regula-
tion; Leading Systems; The Brush Generators; Magnets; Armature; Principles of Induction.—CHAP-
TER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures; Field Magnets; FerrantI
Armature, Field Magnets; Winding; Collectors.—CHAPTER HI: Dynamos, Concluded; Siemene Dyna-
mo; Best Magnetic Circuits; Stanley Cou'^tant Current Dynamo; The Armature; Self Induction; Regula-
tion —CHAPTER IV: Induction Colts; Converters; Transformers; Economy of Distribution; An Elec-
trical H. P.; Losses in Conductor; Induction Colls; Effect of laduciion; Transformers.—CHAPTER V;
Transformers, Continued; Induction Coils; Converter."; Transforming Up and Down; Design of Trans-
formers; The Static Charge; Protection Against; Grounding the Secondary; Other Devices; The Foil
Protector; Different Types of Transformers.-CHAPTER VI: Transformers, Concluded; Fuses; Regu-
lation; Winding of Transformers; Connecting to Circuit; Regulation; Safety Fusee.—CHAPTER VII:
Parallel System; Series Arc Light System; Diagram of Circuits; Parallel System; Primary Circuit;
Secondary Circuit; Placing of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER
VIII: Lines of Force; Hysteresis; Ma»nelic Penetration; The Circuit of Lines of Force; Experiments
with Magnet; Rapidity of Reversals and Hysteresis.—CHAPTER IS: Arc Lamps; In Series; The West-
ioghouse Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER
S: Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.—CHAP-
TER SI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents Differ
from those used with Continuous Cjrrents; Ammeters; Voltmeters; Description of Several Forms of
Instruments.—CHAPTER XII: Measuring Instruments, Continued; Hot Wire Ic^struments; The Cardew
Voltmeter; Details of the Instrument; Low Potential Voltmeter. —CHAPTER SlII: Voltmeters: Double
Coil Voltmeter; Two Types.-CHAPTER SIV: Spring Meters; Curled Spring Meter.—CHAPTER XV:
Twisted Strip Instruments; Diagram of Connectinns and Operation of Instrument.—CHAPTER XVI:
Recording Meters; Stanley Meter; Construction and Principles of Operation; Diagrams of Parts; Slattery
Induction Meter; Description of Parts and Principles of Operation; Watt Meter; Thomson Meter.
—CHAPTER SVII: Generators in Parallel; Difficulties in Operating; Alternate Current Generators in
Parallel; Arrangements of Circuits and Machines for Operating in JParallel; Diagram of Common Ar-
rangement of Machines and Circuits.—CHAPTER Xvni: Ohm's Law; Strength of Current; Formulae
and Examples; Power and Heating Effects of Currents.-CHAPTER XIX: Ground' Alarms and Leah
Detectors.

PRICE, $2.50.

Orders for Above Books, or any other Electrical Works, Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHIN6 CO., 6 Lakeside BIdg., Chicago.
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FONTAINE CROSSING £ ELECTRICAL CO.
Now is the time to place your orders for Ventilating Apparatus.

Sizes: 18 inches to 96 inches in diameter. Wound for 1 10, 220 and 500 volts.

FULLER'S PATENT COMBINATION FAN MOTOR
For public buildings, theaters, hotels, restaurants, factories, churches, and all places where fresh air is necessary.

What you want is FBESH AIR, not the sime air churned over and over again, as is the case with toy Fan Motors of

10 and 12 inch variety.

Also Manufacturers of Fullcr Double-Voltage Dynamo, Standard Dynamos and Motors.

Friees Qnoted on Appllcatioii.

Works and Main Offices, DETROIT, MICH.
Chicago Ofl&ce: New York Office: Boston Office: St. Louis Office:

1020 The Rookerv. 67 Cortlandt St. Room 20 B, Equitable Bldg. 7026 Michigan Ave.

ELLISON & THOMPSON, Agts. J. JONES & SON, Agts F. P. BARNES, Agt. W. S. MERKLE, Agt.

TRANSFORMERS.
/ Hew Typ g^

Transformer, Primary Cut-outs and
^ Insulator Brackets all combined.

No more brackets pulling off of 'walls.

With our wall or croBS-arm hooks, transformer may be Hung and

Connected in Five minutes.

Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Highest
in Efficiency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or jnractical use.

Made in all sizes, 6 lights to 3,000 lights.

Type *'!>" Transformer Tvlth Fuse Plug RemoTed.

WACNER ELECTRIC MFC. CO., ST. LOUIS, MO.
(BOSTON, 620 Atlantic Avenue

.

MINNEAPOLIS. 249 Second Avenue Sooth. DALLAS, 416 Tmst Building.
.A.Gk-XSIIJ'CIXSS : ] PHILADELPHIA, 1000 Betz Building. CHICAGO. 1236 Monadnoct Block. BUFFALO, 126 Erie Co. Bank Building.

( CINCINNATI, 161 West Pearl Street. SAN FBANOISOO, 54 Second Street. TOKONTO, Canada, W. A. JohnBon Electric Co.

IfTTo-u. \A/ Axvt

"A GOOD THING"
XxL tile ^oolx. Xjlne.

OBDEB A COPY OP

WEBB'S TELEPHONE HAND-BOOK.
Price Sl.OO, Postase Prepaid.

Published and for sale by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

STANDARD PLANTE STORAGE BATTERIES
Of true PLANTE Type and CRYSTALLINE FORMATION.

Will give or receive without iojury, currents that would destroy other batteries.

WILL NOT SULPHATE, DISINTEGRATE OR BUCKLEr
Contain no asbestos or other separating material to increase their internal resistance.

ESPECIALLY ADAPTED TO CENTRAL STATION AND POWER-HOUSE SERVICE.

Absolutely free circulation of electrolyte preventing discharge of one plate into another.

Highest efficiency, largest delivery, lowest internal resistance.

For efficiency, reliability, durability, and capacity to receive and yield excessive currents, they are une.
qualed by any other battery on the market in this country.

Cannot be damaged by excessive charge or discharge currents.

A 400 ampere current has been taken from a 120 ampere hour cell.

( We ^ill place an equal nnmber of these cells In series-clrcnlt with any other cells of Ilk*

AIJAI
I CypC> J capacity, and sabmlt them to charge and discharge carreots as high as the circuit can give and

UnALLCnUL. )
receive; and we gnarantee no distortion or deterioration of plate in oar ceils under oarrenta that

V no other cell will withstand.

ELECTHIC FOWEH STOHAGE COltlFAITY.
William Hood, vreatern Selling Agent,

til Uonadnock Buildins, Chlcaso.
166 Kim Street.

Blew York City.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

ConsaltiDg; Electrical Engineer.

SPECIALTi':
El&ctric Railways and Power Stations.

1541 3Iarqaette Bldg:., Chicaso.

ir F Woods t^- Co C.E.Woods.

I Special Electrical Engineers.

Designers Dynamo Electric Machinery and
- Special Electrical Apparatus. General Elec-
' tiical Engineering. Arraogementa made for
' Permanent consultation to Railroads, Power
and Light Plaots, Oflioes :

Suite 1G16 Monadnock Hldi;., Chicago

William H. Bryan, M.Am.soo.M.E,

Mechanical and Electrical Engineer.

ConHultatlons, Reports, Estimates, Plans, Speci-
flcQtiODe, Superintendence, Tests, Purchasing.

Designs of Central Stationa a Specialty.

Turner Bnildlng, St. IjouIs.

Forde Bain,

Consulting,
Designing,
Supervising,
Oonstru cling,
Testing.

Electrical ard
Mechanical Engineer.

plans. Specifications and
General Engineering.

Expert in Patent Causes.

Suite 1657. 1658 and 1659
Monadnock Building, CHICAGO.

LOUIS E. WALKINS,
Consulting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical Systems of Permanent Overhea'l Rapid Transit Trolley, Electrical Canal h

Boat Propulsion, Undergmuad Conduits. Eloi trie Governor and Meters
fergn

Electric railways examim

Correspondence solicited.

aod reports made for capital.

Ollice and address, 30 Court St.,

Owen Ford,

710 Security Bldg^ St. liOUis, Mo.,

Engineer and Contractor,

Electric Kailwaye, Lighting, Power and Min-
ing. Water Works Systems. Power Plants

Developed for Electrical TranamiBsIon.

Goltz & Sinclair,

Electrical Engineers and Contractors,

MaLufacturers' Agenis,

Tel. 912. Agenis for Ideal Engines.

University BUlg:.. MiUTaukee. "Wis.

Siiccesstul /IPanutacturerg are

li-ont to investigate fully before adopt-

ing any mechanical applia?iccs, and it

is to such thai we sell our Vaciiian

Feed Water Heater ajid Purifier, the

I f ^ebster Scpa ra tor, and \ \ 'itHam es

Vaaiutn System of Steam Heating.

IVe 'uiill be pleased to send you. Catalogues of these.

Marren Mebster 8. Co.,

NEW YOKE, 39 Cortlandt Street. CHICAGO, Monadnock Building.

ISSl. ISSS.

Morris, Tasker £ Co.,
INCOEPOEATED.

Offices, 222-224 South Third Street,

PHILADELPHIA, PA.

PASCAl. IRON ^VOBKS,
Philadelphia.

URIiAWAlti: IBON WORKS,
New Castle, Del.

Hannfacturers of

Boiler Ties, ffromlit

Iroi Pljes

KliECTRlC liieHT and RAII/-
^VAY PIPE P01.es a

SPEClAIiTV.

MICA
Eugene Munsell& Co.

218 WATER ST.. N.V.
W, H. SILLS,

153 E. Lake St., Chicago. I

CUT AND uNcirr

• India and Amber «

Stamped Solid Sheet

SEGMENTS
.-.I RHEOSTAT

rilCANlTE
TAPER RINQ5.
TUBES, - .

SEQIHENTS.
TROUQHS.
PLATES, CLOTH, &c Mica Insulatot Co.

Send tot Catalogue and PrI c es-

«QCNTS **'

A. S. PARTRIDGE,
I rULL STOCKB OH H*ND^

SINCLAIR RANDALL,

218 WATER ST.. N.V.

:3E3

ELKHART TRANSFORMERS,
HORNBERGER ELECTRIC MFG. CO..

ELKHART, INDIANA.

•n e: ivi" 1=3^s ii=? iB<^ i-e:

HIC3H QHADE PACKING^
,| FOR STEAM, WATER, GAS,AMMONIA, ETC.

*^«^°^-^^ 'Wri-*'^^^^^^ ECONOMiCAL
•

REUABLE.miRABLE8(eUARANTEED.|

THE OARLOCK PACKING CO.

Eooks

On electrical subjects sent

to any address o^ receipt

of price, postage

Electrician PnblisUng Co.,

6 Lakeside Building.

Chicago. Free.

VULCANIZED FIBRE CO.

XlSa7.^^]:jXSECEI33 3.873.
801<i: HAHrVFACXUREBSi OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

y^rl^^^SiSk, oEi. The Standard Electrical Insulating Material ofthe World. 14 Sll^Si', n t

A BUSINESS PROPOSlTiON:
Any purchaser, so dt siring, is we'come to have his engine tested by

h>a own expert at otir shops before shipment, and may accept or reject

the engine on that test before incurring the expense of installation.

THE WESTINCHOUSE ENGINE.

COMPOCMD, 5 to 1,000 H. P., Unequaled simplicity, high efficiency and moderate cost.

STAAIDABD, 5 to 250 H. P., A high-class automatic, endorsed by thousands of aaers.

tFUnilOBf 5 to 75 H. P-, A durable and efficient automatic engine at a low price.

CATALOeCE Onr APPLICATIOI«f.

THE WESTINGHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S» A.

SELLINa OFFICES:

26 Oortlandt St., New York, N. Y. 171 La Salle St., Chicago, 111. 53 State St., Boston, Maas.
WestiQghouBB Bldg., Pittsburg, Pa. 210 Drerel Bldg., Philadelphia. Ps. 37 College St. Charlotte,N. 0,

21-23 Fremont St., San Francisco, Cal. 269 Main St., Salt Lake City, Utah. Wonderly Bldg., Grand Baplds.

All Offices o£ the Westlnghonse Electric & Mfg. Co, And All Foreign Countries. Mich.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS,

Recent improvements made In the New American Turbine have Increased the power as per their dlamt
eter, and prodDoed greater etficiency from whole to half water than any other turbine, as evidenced by thfl

following, copied from certified tests made at Holyobe, Mass., on the dates named, and signed by A. P. slok«
man, engineer in charge of experiments, and E. S. Waters, hydraulic engineer.

The origlnale of these certificates and tests of other sized wheels can be seen at our ofBce.

Test of a 45-incb Wheel-Jnly 9, 1894.

Whole Gate

Vt

Head.

16.06
16.42

16.78

17.03
16.88

Rev. per
Mln.

119.17
122.00
117.33

111.83
118.67

On. Ft.
per Sec

1*1.68
127.18
112.60
98.12
82.07

Horse
Power.

205.27
196.19

175.74
149.99
118.40

79.76

82.68
82.18
79.31
76.52

Test of a 4a-inoli Wheel -July 14, 1894.

Head. Rev. per
Min.

16.33
16.66
16.69

17.13

17.48

128.00
134.80
129.33
126.26
121.00

Cu. Ft.
I

Horse
per Sec. Power.

134.18
120.85

104.85

92 76
70.80

199.66
188.14
162.89

142.40

80.50
83.09

82.77
79.21
70.60

For information and aatalogoe write

THE DAYTON GLOBE IRON WORKS CO..Dayton,0.,U.S.A.

lMMSi;^-}I^]f^g¥*^rafa"^^MW*^l^^MM;lMsMfi
L.M,MPY|Sj jyiANUFACTyRER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Sppcifiliy designed and adapted to

ELECTRIC POWER AND LIGHTING PLANTS.
Securing a hieli euaranteed percentage and ^reat steadiness of

motion, under variable loads. An uneqiialed eoneentration of power,
and an uiipreeedented hitrh velocity. Its qniekly operatinf; bal-
anced ;;ates. affords prompt and tine recnlation by governor. Satis-
faction ffuarantccti where others fail. Write for Catalogue, and

JAMES TeFFEL & CO., Springfield, Ohio, U. S. A.

"The Manistee"'-" •' Steam Pumps
FOR EVERY POSSIBLE SERVICE.

RELIABLE and DURABLE
NO OUTSIDE VALVE GEAR.

MANUFACTURED BY

Manistee Iron Works Company,
UABriSTUJC, ailCH Send for Oatalogae and Prices. T!

FOR TBE-

BINDERS ^'^T"^" ^^"^/c/ii//,* ' f "^ I ^r Qy^ DOLLAR.

PLATINUM
For all Purposes.

Scrap and Native Platinum Parchaaed.
Baker & CO., 40S-4 14 New jersey

Railroad Ave., Newark, N. J.

For the "WESTERN ELECTRICIAN,'

—Ax.oo.

—

FUSE WIRE) «""'*/,

AND LINKS r
capacity.

FOR ALL SYSTEMS. ) ^""'"v^^Zm.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

WATER-POWER
CAN BE GOVERNED FOR ELECTRICAL WORK.

The limit of good government ot water-power is often determined by the design
and construction of plant. Consult us if possible before completing your plans.

With REPLOGLE'S COnPOUND REGULATORS we are prepared to undertake
and guarantee the government of water-power for all purposes, including Electric
Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical
and Meclianical Governors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOCLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work,
dves more poorer as to diameter -with a

higher percentage ofuseful effect than any other
^nrater-TPheel heretofore made. All sizes, right and left

hand, are bailt £roiD patterns perfected under srstematlo tests In
the Holyoke Testing Flume.

Parties haying power plants which are nasatisfaotorr, ui4
those contemplating the improvement of powersj will find It t*
their Interest to confer with me, as I am ivillins to gruar*
antee results -where others have failed, no mat*
ter what make of turbine has been in use. STATSI
RICOriBB31£KTS AIVI> S£NI> FOB CATA-
I^OeiTE.

S. MORGAN SMITH. York, Pa.
EttimBtee fomlihed for complete power plants tank

reioltg ffaaruitfed.

riectric Railway Supplies
|^^_ r*t!^l^!Z«2H?ii(IBB._. The largest and most prosperoas stree
^^B H!3n^l^^^HB^^^M3'!?^^&^ to all ntbers on account of greater strencrtl

GEARS. PINIONS. BEARINGS. TROLLEYS,

TROLLEY WHEELS AND HARPS.
railway coiupanlec^ In the country are nsing our supplies, and they prefer them
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try It once, and you

will want no ether.

R. D. NUTTALL COMPANY,
p. A. ESTEP, President and Treasurer.

J. R. MoGINLET, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
OHAS. J,.MATER, 1211 Betz Building, Philadelphia, Pa., Middle States Sales Department.
0HA9. N. WOOD, 180 Summer St., Boston, Mass., New England States Sales Department.
STANDARD R'Y SUPPLY CO., MoQadnocli Block, Chicago, HI., N. W. States Sales Department.
A. S. PARTRIDGE, Bank of Commerce Building, St. Louia, Mo., S. W. States Sales Department.
CHA9. A. OAVAQNA, Neave Building. Cincinnati Ohio, Central States Sales Department,
EDWARD P. SHARP, 44 Niagara St., Buffalo, N. T., Northern States Sales Department.
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SCHEEFFER'S REGORDINQ
WATT-METER.

For AlternatiDg Circnits. No Comntator. No Brashes,

Registers Direct Actual Power Consumed.

EASIIjT adjusted. ABSOIiUTELT RELIABLB.

DIAMOND TRANSFORMER.
Simplest, Safest and Best.

FOR ANT VOLTAGE. FOR ATjL. STSTlIMS.

Chicaso Office, 1307 Manhattan Balldioei
<^eii'ral Electric Co., t^eillng Agents.

DIAMOND ELECTRIC CO., Peoria, III.

Gas,

GasolineTHE OTTO

ENGINES
and
Natural Gas

Electric Lighting.
Size421o250 H. P.

Electric Light Plants in Operation from

2 to 250 H. P.

S-"^ The Otto Gas Engine Works,
PHII^ADKI/FHIA.

Save Money and ficonomize
BY USING

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

Can be applied to any type of boiler wlthou^
stoppage of worke.

High temperature of feedwatcr Tiuch above
boiling point.

^ Catalogues, Plans and Specification

P
on Application.

SOLE MAKERS IH THE UNITED STATES.

THE FUEL ECONOMIZER CO.,
MATTEAWAN, N. Y.

CHICAGO OFFICE, 1540 MARQUETTE BLDG.

J. C. BRILL COMPANY, PHILADELPHIA,
BUILDESS OF EAUWAT AND TEAM¥AT OAES OP ALL GLASSES.

Special attention ^ven to the ballding of Electric Motor and Trail Oars,

tdere of Brill No. ai Track vltb «[oUd forged frame, and ^'Eureka" Maxlicom Traction Pivotal Tmek,

The Glonbrock Steam Boiler Co.,

BROOKLYN, N.Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.

BUILT IN XJNIXS OF SO TO lOOO H. F.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of iron Work.

Specifications. draiTinss and prices famished
on application.

Send for Catalogue of Climax and Compcurd Boileis.

ROOT IMPROVED WATER TUBE BOILER.

SBLLINO AOBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

The Telephone Hand-Book.

HERBERT LAWS WEBB.

i*rioe $1.00*

The only complete and practical work of

its k ind on the market.

PUBLISHED BY

1HE ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, Chicago.

Racine Automatic
HIGH SPEED

ENGINES.
Prom 1 to 125 H. P.

Especially Atlapted for

ELECTRIC
LIGHTING,

And all places wliere
hlgli speed In conneclion
witb economy is desired.

Over 2,500 in use.

ForcDpineaod Tubular

BOILERS.
MARINE ENGINES

^^) AND OUTFITS.
Send for CataloRue
describing our new 1

to 6 H. P. Automatic
Engine and Boiler
outfit.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Building

Works. Racine, Wis. CHICAGO. ILL.. U. S. A.

mf^T^s.^^M^l^uPulEs P H O S P H O R-B R O NZ E
•RECTRADE MARKS. I NG OTS, CASTINGS, WiRE, ShEET &C.

ThePhosphor Bronze SmeltincCo.Limited

I
2 200WASHIWGTONAVE.,PHILflDELPH|A.,PA.

L ORIGINAL MANUFACTURERS OF PHOSPHOR-'
.. Bronze m THE United States AND Sole

m
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WESTIHGHOUSE

tCTRIC & MFG. CO!

Our new factory is now completed, and our facilities for manufacturing electrical

apparatus for lighting and power purposes of all kinds are unsurpassed. We have

made important additions to our equipment of machine tools, and are prepared to

maintain, and even strengthen, the recognized reputation of this Company for excellence

of mechanical design and construction, combined with highest electrical efficiency.
"

Sole Owners of the Tesia Polyphase System of Electrical Power Transmission.

Pioneers of the ALTERNATING CURRENT SYSTEM.

Foremost Manufacturers of Multipolar Electric Railway Generators and Motors.

WESTINGHOUSE CONVERTERS. SAWYER-MAN INCANDESCENT LAMPS.

SHALLENBERGER METERS. WURTS NON-ARCING LIGHTNING ARRESTERS.

Westinghouse Electric and Manufacturing Company,

tranch Offices in all large cities.
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"Wood" Station Instruments
i^mmeters and Voltmeters of any Capacity for Alternating or Direct Currents.

These Instruments contain the following advantages:

Extreme Simplicity. Total absence of springs or permanent magnets subject
Abso ute reliability, with uniform scale divisions through- to change with time or temperature.

out the whole range. Beautiful design and superior workmanship and finish.

FORT WATNE ELECTRIC CORPORATION,
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POROUS .^^-

Why not eet ^^^^r^.
the best ? <^V^ ^'v

*

^^^ ^ trial order.

ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South 2^ St. Philadelphia

'

Catalogues on Application
Send Bueiueas Card and mention

Western Eleoteioian.

MyiNE RAWHIDE

CE LEATHER.

aULTZS PATENT

PULLEY COVER.

DRESSING
_____ . NO
^ggLT CEMENT.

„« , ,„ _ r, ^ m .>, JBS fotfTrcuiars-
Bt. rionis, Sf0., v. S. A. J ^^

BKAS0HE3: ld4 Summer St., Boston; 113 Llljerty St., New Tori; 129 North 3d St., Phlladelphio.

^YXAMO
C^ELTINGs

BINOERS
For the Western Electrician

Electrician Publishing Co.,

6 Iiabeside Bldg., • Clilcaso. $1.00

BETTER
HAJiDlER-LlOMTER-

v3TR9riOER IMAM APSY'

•CQMPE:T1ToR
Suitable i=°«nELnET OIL

I l/LLUST^AreO C/ITALOOi/Mr

h'^^^aLV. CH1C-AQQILIU5A- J

FIRE!

The destraction of our works by fire on April 7, was almost complete.
We have already resumed manufactariDg and are making limited shipnaents which are daily increasing.

Send us your Orders, We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

SJe-ctT- "Vox-Is.
FIRE!

SIZES VF TO 850 H. F.

IMPORTANT ANNOUNCEMENT.

incandescent lamps <he HIGH GRADE STANDARD OF THE WORLD.
Qaality will tell and we invite comparisons and testa. Write to ue before placing your orders.

We have employed rsSuperinteDdent, ME. A. L. KEINMANN, formerly Supt. o£ THE SAWTEK-MAN ELEOTBIO
CO. His ability 1b tncwn lo everytodyin the electrlcliglitbneineaB. Recent improvements made by Mm, added to
the qualities which have already given oar lamps each an enviable reputation, easily ma^e the'

New York Office, 39 Cortlandt St. '» Vj

Blaln Office and Factory: S009 to eoif Fine Street, St. Iiouls.

Black Diamond File Works.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Oar regular goods are on sale in every leading Hardware
Store in the United States and Canada.

G. k H. BARNETT COMPANY,
Philadelphia, Pa.

SPEAKING TUBES AND WHISTLES.
Oral, Blectrlc, Pnenmfttic and Mechanloal

ANNUNCIATORS AND BELLS.
Full Iilno Always ta IStoek.

W. R. OSTRANDER & CO.,
!t04 Fnlton St.,Kew 'Forb.

raotory, 1461 and 14«3 CeEalb Ave., Brooklyn, N. T.
^^Send for New OAtai^oque. Ont Angrut Xst.

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

A. W. SOLOMON,
Savannah, Oa.

SSLLINQ AQENTS:

MASON ELECTRIC
EQUIPMENT C0.4

CHICAGO, ILL.

JOSHDA HENDY MAOH. WOBKS,
San Francisco', Cal.

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

Electric Lighting and
Power Apparataa,

No. 10 Arc Dynamo, 100 lights, 2,000 candle pov.-,;r.

THE

The BniBh Double Aro

Lamp Patents sostalned by

repeated decisions

ofU. S,Ooiirts. BRUSH
ELECTRIC CO.,

Agencies In all large citldB.

The Eaasell & Officer Eleotrloal
Oonstrnctlon Co., Denver, Ool. - -

BagnaU & Hims,Yohohama» Japan. 01]9lce and.W^rks^ Cer. Belden and IKason Sts.a CliETKIrAND, OHIOc

mm
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1895

'A B Y. ^

$3 per Annum. Copyright, 1SS5. by
£^.«ctT^i«B Pubiishiog Comptoy, Cb.lcago. EVERY SATURDAY. 1 O cents per Copy.

Vol. XML CHICAGO, AUGUST 17, 1895.

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED. WEATHERPROOF, UNDERGROUND and SUBMARINE.

"''H.''R'H^soN'r' S^°^P^^^ Blectrical Company,
t137 Monadnock Block. CHICAGO. 75-81 Comhill, BOSTON, MASS.

INSULATED WIRES and CABLES
/•^/^ Aerial, Underigrronnd and Submarine,

^^A P^ '^f^ '"' Telephone, Teleerapb, I<tght and POTver.

•^^ .^^fc. ^ ^ REBITE TAPES. Write for catalogues, samples and prloei.

\\. B. BBIXEY, SIfr., J. E. HAM, een'I Aeent
llj) S03 Broadway, Heir 'Torlc.

S. F. B. 3IOBSE & CO., CAI.IFOBIIIIA EliEC. WKS.,
Cbicago, lU. San Francisco, Cal.

ISEfr ORI.EAX8 EliKC CO., Hew Orleans. Lia.

WTT.T .ARD L. OANDEE. t r,..-,„ M.nm,»r. QEO. T. MASSON, W. H. HODQINS,

THE OKONITE COMPANY, LIHITED,

13 Park Row, New YofiSi
INSULATED

WIRES AiDCABLES,
For Aerial, Submarine and Underground Uttr

Candee Aerial Wires.

IVIanson Protecting Tape.

Okonite Waterproof Tapt
BRANCHES :Chioago, Koston. Phlladelpbia, Pitt8bnTgIi, Minneapolis, Cincinnati,

KannaKCity, Omaba, LnulBvUle. St T.oaia, San Francisco, £.nndon ana So. America.

i-ON'^:

TPADC MARK.

MANtTPAOTtJEEE OF

IHSniaATlSD ElaEGTRIG WIRXS,
FI^KXIBLE COiRDS and OiVBZ^SS.

goo and 8018 BTorth Titird Street. - - PHII<AJ>BI.PB:IA, PA.

ELECTRICITY
Mechanics; Mechanical Draioing; ArchHecture; Architectural Drawing and Design-
ing; Ma807iry; Carpentry and Joinery; Oraa-mental and Structural Iron Worfc; Steam'
Engineering {Siationary, Locomotive or Marine); Railroad Engineering: Bridge
Engineei'ing; Mimicipal Engineeriyig ; Plumbing and Heating; Coal and Metal Min-
ing; Prospecting, -and the English Branches. Uotli furtner notice experimental
apparatus will be furnished free to studeats. Send for Free Circalar, stating the sub-
ject you wish to study, to

The International Correspondence Schools, Scranton, Pa.

IRON ARMORED

IHSOLATlHe CONBUITS.
I

Two Wires in a Single Tube, the I

Standard Method of Electric Wiring. |

INTERIOR CONDUIT & INSULATION CO,
General Offices and ^Vorks: 5S7 ^V. 34th Ht,, lllTew York.

Edwd. H. Johnson, Preat. E. W. Little, Vice-Preat. and Gen. Mgr, Ohas. P. Geddea, Seo'y and Treaa.

HIGH GRADE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

W. B. SOUTHGATE & CO.,
BOSTOX, MA8S.146 ' B" Fianklin iStreet,

SEIiI.II«^«l AOEIDTS FOB
WHITNEY ELECTRICAL INSTRUiMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATIS'jiFOR ELECTRICAL PURPOSES.

-loe EI

TTVrz: HAVZS HAD
An exhaustive test of the Packard lamps made fey

disinterested expert and publish the results complete

Study this report carefully and you will see that you-
cannot afford to use any lamp but the PacVard. Re-
sults guaranteed.

NEW YORK «t OHIO CO.,
WARREIV, OHIO.

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & I. M. ANDERSON,

289 to 293 A Street, Boston, Mats.
CorrespondeDce Solicited.

BEST OF ALL IS

Made by J. H. BmrNEIiIi A 'JO., 7» Cortlandt St., BTeiv Torik.

Seit ConBtTUctlon and In^edients. Strongest, most Dorable and Beliable. Size 6x3H, 60 ot«. p«r wca^

LIBERAL DISCOnSTS.

IsjflfK
India

Rubber Co.'s

Wires and Gables.
Factory and Offices:

FREDERICK S. MINOTT, General Manager.
BRANCHES: ^ . _ .New Tork Office, 487 Broadway, H. L. Burdlck, M&r. RRIQTni R I

San S^ancisco, 577 and 579 Market St. OHIO I UL, n.-li
Cbicasro, Metropolitan Electric Co., 186-188 Fifth Ave.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

0. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, Hamilton St , Boston, Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo, N, Y..

Arthur S. Partridge, Bant of Commerce Bldg.,
St. Louis, Mo.

StandardRy. Supply Co., Monadnock Bldg.,
Chicago, III.

Regpr & Atwater. 214 Pin'* St , San Francisco,
riRiif .rnia.

Central Eleotrlc Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

High and Low Tension, Direct and Alternating,
for all classes of work.

Foreign and Domestic, all of standard makes.
These goods MUST BE SOLD to close an estate.

Lowest possible prices. Write to

CHAS. H. WATERMAN, 1305 Havemeyer Building,
26 Cortlandt St., NEW YORK.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants.
Sstrmates and DraTvings Submitted.

WESTON ENGINE CO.,
PAIHTES POST, II. Y.

KEPRESENTATrVES.
JULIAN SCHOi>L & CO., - 126 Liberty St., N. Y. Olty.

HOFFMAN-RUSSELL CO., - 82 Lake St., Ohicago, IlL
BCRANTON SUPPLY i£ MACH'Y CO.. - ScrantoD, Pa.
THOS. K. CAREY & BEOS. CO.. 2S Light St.. Baltimors, Md.
MITCHELL. LEWIS & STATER CO., Seattle. Wash.

.jit^-'*'''"-':aa rty.?<vB,-.iu..-^f^-.-.v--—̂ -..--.
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THE TEST BELOVP
Showing curves in broken lines on FOUR Columbia and FIVE Edison lamps, is a copy of curves recently published by

the Columbia Company. The lower curve, represented by a continuous line, is the result of a test made by us on THIRTY-
FOUR Columbia lamps, starting at an initial economy of 3.1 watt per candle, the voltage being maintained constant

throughout their life. The lamps, being taken from sample lots purchased recently in all parts of the country, should

show the AVERAGE RESULT which would be obtained from the REGULAR PRODUCT of the Columbia Company.

Hours 100 200 300 400 500 600 700

NOTE THE DEADLY PARALLEL!!
In the COLUMBIA COMPANY'S test only 20 per cent. In the EDISON COMPANY'S test 50 per cent, of

of FIVE Edison lamps had burned out at 300 hours. THIRTY-FOUR Columbia lamps had burned out at

300 hours.

The DROP IN CANDLE POWER and CONSEQUENT INCREASE IN WATTS PER CANDLE of the

COLUMBIA LAMPS speaks for itself.

To insure the quality of their product, expensive continuous tests are run by the EDISON GENERAL ELECTRIC
COMPANY'S LAMP WORKS on each day's product, and also on the product of all companies manufacturing lamps,

either in this country or Europe. SIMILAR TESTS ARE A NECESSITY TO MAINTAIN A UNIFORM
QUALITY. NEW TYPE EDISON LAMPS purchased in the open market will, at the same voltage and economy,

surpass results which can be obtained with any make of incandescent lamps as regards LIFE and HOLDING UP IN
CANDLE POWER.

If prices quoted you on NEW TYPE EDISON lamps are not satisfactory, we can furnish at lower prices our

"CRESCENT" lamps, which are equal in quality to any lamps in the market.

Our daily output having been largely increased by reason of great increase of orders, until such output is greater

than the combined production of all other lamp factories in this country, we are enabled to quote our present low prices for

the BEST LAMP WHICH HAS EVER BEEN PRODUCED BY ANY MANUFACTURER.

NEW TYPE EDISON LAMPS ARE, AND WILL BE MAINTAINED, THE STANDARD OF
QUALITY REGARDLESS OF PRICE.

For information and prices of NEW TYPE EDISON or CRESCENT lamps, address any of our sales offices given

below, or Manager Lamp Sales,

GENERAL ELECTRIC COMPANY
HABRISOX, ST. J.

9

MAIN OrnCE: SCHENECTADY, N. Y.

SALES OFFICES:

Boston, Mass., i8o Summer Street.

New York, N. Y., 44 Broad Street.

Syracnse, N. Y., Sedgwick, Andrews & Kennedy Bldg
Bnflalo, N. Y., Erie County Savings Bank Building.
Philadelphia, Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street.

Piitsbnrg, Pa., Times Building.

Atlanta, Ga., Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville. Tenn., 308 Nbrth Summer Street.

Chicago, III., Monadnock Building.

Det o't, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City. Mo. , New York Life Building.

St. Louis, Mo. , Wainwright Building.

Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 l6th St.

San Francisco, Cal , 15 First Street.

Portland, Ore., Front and Ankeny Streets.

Seattle, Washington, Bailey Building.
For all bus'nees outside the United States and Canada: Foreign Dept , Schenectady, N. Y. and 41 Broad Street, N. Y.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Abendroth A Root Mfg.
Co..

Amertcan'Elec. Mfg.Co.... !

I

American Electrical
Works

Anderson, Albert A J. M... I

Andrae, J. A Sons Co vii

Arnold.B.J svii

Babcocfc 4 WUcox Co., The. 1

Bain, Foree Jtvli

BakerA Co ^^ill

Ball* Wood Co., The....

Barnett CO..G. A H xsii

Beethoven Piano & Organ
C9 ^^^

Belknap Motor Cj -^i

BeslyA Co., Chas. H xsil

Boston Bratd Mfg. Co......

Boudreaux Dyn. Brash Co. vii

Boynton Multivolt H. Co.xlil

Brady. T.H >=

BrlUCo., J. G '•.. six

Briiey, W. R i

Brush Electric Co ixil

Bryan, Wm. H ^vii

Bryant Electric Co

Bnckeye Electric Co vlii

Bunnell & Co., J. H i

Bntler Hard Babher Co—
Catterson, Geo. N Iv

Central Electric Co v

C.B. &Q.R.R xviii

Chicago Edison Co xiv

Chicago ElecA Stereo Co.. xi

Chic. Genl. Fixture Co.... Iv

ChuseA Co., J. F sis

Clark Elec. Spec. Mfg. Co . .
xli

Clonbrock Stm Boiler Co . . xix

ColburnElec. Mfg. Co xi

Colgate Co., Geo. L

Commercial E. S. Co iv

Corey, R. B

Crocker-Wheeler El. Co.. . xxii

Cutter Electrical & Manu-
facturing Co

Dayton Globe Iron Works
Co xviii

DeRonde & Co., A iv

Diamond Electric Co

Directory, Principal Elec,
and Mech. Engineers xvii

Dixon Crucible Co., Jos... xii

Eastern Electric Cable Co. . xi

Eddy Elec. Mfg. Co ix

Edgerton Pottery Co xxii

Edwards, W. S. Mfg. Co . . —
Electric Appliance Co x

Elec. Engr. & Supply (Jo

Electric-Power Storage Co.. xvi

Electric Protection Co vl

Electric Storage Batter y
Co.. The

Electrician PubllBhing Co.
viil.xli, xii t,xlv,xv, xvii

Elliott- Lincoln Elec. Co ... xi

Empire China Works xi

Farr Tel. & Const. Supply
Co vii

PiberiteCo., The xxii

Fontaine Crossing &. Elec.
Co

Forest City EL Wks....'...

For Sale Adver'ments xi

PorByth & Fisk yii

Fort Wayne Elec. Corpora-
tion xxi

Fuel Economizer Co

Qarlock Packing Co

General Electric Co 11

Gillette, E. & F vii

Globe Electric Light Co.... viii

Goltz & Sinclair xvii

Gooch, Cbas. J xii

"^oubert Mfg. Co xix

GustafHon, W. A xii

Hardtmuth & Co., F viii

Harrington, Son & Co., E.. xix

Hart & Hegem an Manufac-
turing Co X

Hayes, Fy fe Co vi

Helloe Electric Co.

Henuev Buggy Co xii

HombergerEl. Mfg. Co...

Huebel A Manger xii

111. Engraving Co xii

Independent Elec. Co.... xviii

Interior Conduit AI.C0 i

iDtemaflCor. Schools i

Interstate Comp. Electric
Const. Co xii

Johns Manufacturing Co.,
H. W ;.. viii

Klipsteini Co., A x

LeclancheBat. Co., The.... xiii

Leffel ACc, James xviii

Louisville Elec. Wks iv

Lakenslron A Steel Co..

Manistee Iron Wks. Co.... xix

McEvoy, C- H vii

Mercantile Trade Lists Co. xii

Metropolitan Electric Co. vi

Miamlsbnrg Electric Co. .. xii

Mtanus Electric Co vi

Missouri Tel. Mfg. Co vii

Moore, Alfred F 1

Morris A MacCurdy xi

Morris, Tasker A Co

Moyes, L. M xviii

MunsellACo., Eugene...

National India Rubber Co. i

Xewton Rubber Works xv

New York Insulated Wire
Co xiii

I

xviii

.... i

. xiii

~l^

New York A Ohio Co . .

.

NnttallCo., R. D
OkoniteCo., The

Ostrander A Co.. W. R..

Otto Gas Engine Wks....

Partrick A Carter Co ... . xxii

Partridge Carbon Co i

Phila. Telephone Co vii

Phillips Ins'd. Wire Co. . . xi

Phoaphor-Bronze Smelting
Co., Ltd xix

Piatt, O. S xxii

Public Telephone Co x

Queen ACo., Inc

Racine Hardware Co xix

Reislnger, Hugo x

Replogle Governor Wks.. xviii

Rose Pol. Inst xii

Roth Bros. A Co iv

Royal Electric Co vi

Samson Cordage Wks x

Shultz Belting Co xxii

Siemens A Halske E. Co. . .

Simplex Electrical Co.,The, 1

Sioux City BrasB Works. .

S. K. G. Specialty Co xxii

Smith, S. Mo^an xviii

Solar Electric Co

Soutbgate A Co., W. B i

Standard Electric Co x

Standard Paint Co x

Standard Tel. A Elec. Co. vii

Standard Thermometer Co. xl

Standard Underground Ca-
ble Co

Stanley Electric Manufac-
turing Co

Stllwell-BIerce A Smith-
Vaile Co xii, xiii

Swarts Metal Refining Co

Thayer Electric Co xiv

United Electric Improve-
ment Co viii

U. S. Telephone Const. Co.. vii

Universal Telephone Co... x

Valentine-Clark Co x

Vulcanized Fibre Co xvii

Wagner El. Mfg. Co xvi

Walker Mfg. Co xvi

WalkinB, Louis E xvii

Want Advertisements. .. . xii

Waterman, Cbas. H i

Webster, Warren A Co

Wertheim, Ed

Western Electric Co xi

Western Telephone Con-
struction Co vii

Westingbouse Elec. and Mfg.
Co XX

Westingbouse Machine Co. xvii

Weston Engine Co ......... . 1

CLASSIFIED LIST.

AcmniDlators.
Electric-Power Storage Co.
Electric Storage Battery Co.

Annanciators.
Central Electric Co.
Chicago Genl Fixture Co.
Electric Appliance Co,
Ostrander ACo., W. R.
Partrick A Carter Co.

Arc ijamps.
Central Electric Co.
Chicago en'l Fixture Co.
Corey, k. B.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
General t'lectrio Co.
Helios Electric Co.
Solar Electric Co.
Standard Electric Co.
Standard Thermometer Co.
Waterman, C. H.
Westingbouse EI. A Mfg. Co.

Arc lAslit Cord.
Samson Cordage Wks.

Batteries and .lara.
Andrae A Sons, J.
boynion Multivolt BatfyCo.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Genl Fixture Co.
Commercia 1 Elec. Sup. Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric-Power Storage Co.
Electric Storage Battery Co.
Hemingray Glass Co.
Leclanche Batte:^ Co., The.
Miamlsbnrg Electric Co
Newton Rubber Wks.
Partrick A Carter Co.
Western Electric Co.

Bells.
Andrae A Sons, J.

Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Gillette. E. A F.
Huebel A .Manger.
Ostrander A Co., W. R.
Partrick A Carter Co
Western Electric Co.

Beltlns.
Shultz Belting Go.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.

«

Racine Hardware Co.
Weston Engine Co.

Boobs, Electrical.
Electrician Publlsbing Co.

Bronze .

Besly &Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brnsiies.
Belknap Motor Co.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Co.

Bnrfflar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Cable8(See Insulated Wires.)
Cables, Electric (See In-
sulated Wires), Copper,
fi^heet and Bar.
American Elec. Works.
Brisey, W. R.
Central Electric Co.
Eastern Electric Cable Co.
Elec. Engr. A Supply Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co
Western Electric Co.

Carbons, Points &Plates.
Central Electric Co.
Chicago Genu Fixture Co.
Corey, R. B.
DeRonde ACo., A.
General IClectric Co.
Hardtmuth A Co., F.

Partridge Carbon Co.
Relsinger, Hugo.
Wertheim, Ed.
Western Electric Co.

CarriasPS and Bayeies.
Henney Buggy Co.

ClaeUiB, W^atchmen's,
Soutbgate A Co., W. B.

Componnd.
Standard Paint Co.

Conduits.
Central Electric Co.
Interior Conduit A Ins. Co.

Construction & Repairs.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
Interstate Com. El, Const. Co.
Royal Electric Co.

Contractors and Electric
liiebt Plants.

Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm. H.
Crocker-Wheeier Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Crossing A El. Co.
Ft Wayne Elec. Corporation.
General Electric Co.
Goltz A Sinclair.
Interior Conduit A Ins. Co.
Royal Electric Co
Siemens A Halske Elec. Co.
Standard Electric Co.
United .''"^lec improvement Co
Walkins, Louis E.
Westingbouse Elec A Mfg. Co.
Western Electric Co.
M'oods A Co., C. E.

Copper.
Besly A Co., Chas. H.
Mlamisburg Electric Co.

Copper Wires.
Amencan Electrical Works.
Besly A Co., Chas. H.
Brixey, W. R.
Bunnell A Co.. J. H.

j Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Flherlte Co., The.
General Electric Co.
Independent Electric Co.
National India Rubber Uo.
Okonite Co. The.
PhilUps Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Eleotrlo Co.

Cnrduee.
McEvoy, C. H.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Arms. Pins and
Brackets.
Anderson, Albert A J. M.
Brady, T. H.
Central Electric Co.
Electric Appliance Co.
Elec Engr. A Supply Co.
Farr Tei. A Const. Supply Co.
Fiberite Co.. The.
Nuttal Co., R. D.
Partrick A Carter Co.

Cut-outs and Switcbes.
Anderson. Albert A J. M.
Andrae A Sons, J.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Commercial Elec. sup. Co.
Crocker-Wheeler Elec. Co.
Cutter Electrical A Mfg. Co.
Diamond Electric Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Forest City Elec. Wks.
Forsyth A Fisk.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hart A Hegeman Mfg. Co.
Huebel A Manger.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt. O S.

Royal Electric Co.
Soiar Electric Co.
Wagner Elec. Mfg. Co.

Dynamos.
Brush Electric Co.
Central Electric Co.
ColburnEI. Mfg. Co.
Crocker-Wneeler Elec. Co.
Eddy Elec. Mfg. Co.
EUiott-Lincoln Elec. Co.
Fontaine Crossing A El. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Co.
iitandard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westingbouse Elec. AMfg.Co.

Economizers.
Fuel Economizer Co.

Electric Baiiirays.
Brush Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
WestingbouBe El. A Mfg. Co.

Electrical and HXecbani-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan, vVm. H
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Goltz A Sinclair.
Thayer Electric Co.
Waiklns, Louis E.
Woods A Co.,C. E.

Electrical Instruments.
Anderson, AlbertA J. M.
Bunnell A Co., J. H.
Central Electric Co.
Commercial Elec. Sup. Co.
Diamond Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.
Soutbgate A Co.. W. B.

Rl<>ctricBl (Specialties.
Clark El. Specialty Mfg, Co.
Electric Protection Co.
Interstate Com. El. Const Co.
S. K. C. Specialty Co.

Electroliers, etc.
Edwards, W. S. Mfg. Co.

Electro-Platins WacbV.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Ensines. Gbs,
Otto Gas Engine Wks.

Ensines, Steam.
Ball A Wood Co., The.
Chuse A Co., J. F.
Racine Hardware Co.
Westingbouse Machine Co.
Weston Engine Co.

Ensravers.
Chic. Electro A Stereo Co.
Illinois Eng. Co.

Fan Outfits.
Central Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.

Feed Wa<er Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Vulcanized Fibre Co.

Fire Alarms.
Partrick A Carter Co.
Western Eleotrio Co.

FuseTTlre.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

Cias Itisbtinet Electric.
Partrick A Carter Co.

(irearM.
Besly A Co., Chas. H.
Nuttall Co., R. D.

CieneralElec. Supplies.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly A Co., Chas. H.
Bryant Electric Co.
Bunnell ACo., J. H.
Central Electric Co.
Chicago Edison Co.
Cnicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Commercial Elec. Sup. Co.
Cutter EleclTlcal A Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Elliott- Lincoln Elec. Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Goltz A Sinclair.
Hayes, Fyfe Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
Metropolitan Electric Co.
Mianus Electric Co.
Morris A MacCurdy.
Partrick A Carter Co.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S K. C. Specialty Co.
Solar Electric Co.
Standard Tel. A Elec. Co.
Thayer Electric Co.

Globes and Electrical
G^lass'^vare.

Edgerton Pottery Co.
Edwards, W. S- Mfg. Co.
Hemingray Glass Co.

Crraphite Specialties.
Bealy ACo., Chas. H.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co.. The.
Newton Rubber Wks.

Insulators and Insnlat-
Ins Materials.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brixey, W. R.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Commercial Elec. Sup. Co.
Crocker-Wheeler Elec. Co.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Louisville Elec. Wks.
Munsell A Co.. Eugene.
National India Rubber Go.
Newton Rubber Wks.
New York Insulated WIreCo.
Nuttall Co., R. D.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated fFlres and
Cables—aiasnet Wire.

American Electrical Works.
Brixey, W. R.
Bunnell A Co.. J. H.
Central Electric Co.
Commercial Elec. Sup, Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co,
Simplex Electrical Co,
Standard Underground C.Co.

Ijamps. Incandescent.
Am. Electrical Mfg. Co.
Buckeye Electric Co.
Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
NewYork AOnioCo.
Partrick A Carter Co.
United Elec. Imp. Co.
Westingbouse Elec.AMfg Co.

Liebtnins Arresters.
Colgate Co , Geo. I

Diamond Electric Co.
Electric Appliance Co.
General Electric Co.

niasnet Wire.
(See InBulated Wires.)

mechanical WachinerT
Besly A Co., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Manistee Iron Wks. Co.

llica.
Johns Mfg. Co., H. W.
Munsell A Co. Eugene.

Mininff Apparatus, Kiec.
General Electric Co.

Motors.
Andrae A Sons, J
IJelknap Motor Co.
Brush Electric Co.
Central Electric Co.
Colburn EI. Mfg. Co.
Crocker-Wheeler Elec. CoEddy Elec. Mfg. Co.

S??- ^^^y- '^ Supply Co.
i-iiiott-Linroln Elec Co
Ft.Wayne Elec. Corporation.
General Electric Co
Interior Conduit A Ins. Co.Roth Bros. A Co
Royal Electric Co.
Sioux City Brass WorKs
.Standard Electric Co
Stanley Elec. Mfg. Co.
Wagner Elec. Mfg. Co
Walker Mfg. Co.
Westingbouse EI. A Mfg CoFacluns.
Besly A Co., Chas. H.
Garlock Packing Co.

Paints.
Morris A MacCurdy
Standard Paint Co.

Putents.
Gooch, Chas. J.

Pbospbor Bronze
Phosphor Bronze Sm.Co. LtdPianos and Org^ans
Beethoven Piano A Organ Co.Platinum.
Baker A Co.

Poles.
Morris, Tasker A Co
Nuttall Co., R. D.
Valentine-Ciark Co.

Porcelain.
Empire China Works
General Electric Co
Hemingray Glass Co.

Pubiisbers, Electrical
Electrician Publishing Co

Punip.s.
Manistee Iron Wks. Co.Pusb ttu-tons.
Central Electric Co.
Electric Appliance Co
Partn Carter Co.

Rheostats.
Central Electric Co
General Electric (Jo,
Hayes. Fyfe Co.
Koyiil Electr c Co,

ShI Ammoniao.
Klipstein ACo., A.

811b Bmid.
Boston Braid Mfg. Co

t^peahine Tubes.
Central Electric Co
Electric Appliance Co.
Ostrander A Co., W R
Partrick A Carter Co.

Speed Indicators
Besly A Co., Chas. H.
Colgate Co., Geo. L.
Diamond Electric Co.
Queen A Co. Inc.

Steam Heating;.
Goubert Mfg. Co.
Webster A (Jo., Warren

Storag;e Katterles.
Electric-Power Storage Co
Electric Storage Battery Co.

Street Cars.
Brill, J. Q. Co.

Tapes, Insulating
American Electrical Works
Brli-ey, W. R.

""r*«-

Central Electric Co
Electric Appliance Co
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co. , The.
Phillips insulated Wire Co
Simplex Electrical Co
Standard Paint Co.

Telcffrapb Apparatus
Electric Appliance Co
Partrick A Carter Co
Western Electric Co

Telephones and Tele-
phone naterlal.

Andrae A Sons, J.
Central Electric Co.
Commercial Elec. Sup. Co.
Farr Tel. & Const. Supply Co
Forsyth A Fisk.
Gillette, E. A F.
Gustafson, W. A.
McEvoy. C. H.
Mianus Electric Co.
Mo. Telephone Mfg. Co
Partrick A Carter Co.
Phila. Telephone Co.
Public Telephone Co.
Standard Tel A Elec. Co
U. S Tel. Const. Co.
Universal Telephone Co
Western Electric Co.
Western Tel. Const. Co.

Transformers.
Central Electric Oo.
Chicago Gen'l Flxtufe Co.
Diamond Electric Co.
Ft.Wayne Elec. Corporation
General Electric Co.
Hornberger Elec. Mfg. Co
Louisville Elec. Wks.
Royal Electric Co.
Stanley Electric Mfg. Co
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Truchs, Electric Car.
General Electric Co.
Westingbouse El. A Mfg. Co.

Turbine W^heels.
Dayton Globe Iron Works (jo
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
Stlllwell-Bierce-- A Smith-
Vaile Co.

Universities.
Int. Corr. Schools.
Rose Poly. Institute.

Water Wheels.
Leffel ACo.. Jas
Replogle Governor Wks.
Smith. S. Morgan,

Wire, Bare.
Anderson, Albert A j. m
Besly A Co., Chas. H.
Bishop Gutta Percha Co
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co
Nuttall Co., B. D.
OkoniteCo., The.
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"SHIP" CORED
(Trade Murk.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN lb CO., VIENNA, AUSTRIA.
SEND FOR SAMPLES AND PRICE LIST TO

A. DERONDE & CO.. ^°'- ^^-'-- 254 Front St.. NEW YORK.

Chicago General Fixture Co.,

169 Adams St., CHICAGO, ILL.

BERGMANN ARC LAMPS -' SWITCHES.

GERMAN CARBONS.

PHOENIX TRANSFORMERS.

ELECTRICAL SUPPLIES and FIXTURES.

Electric Motors,
Manufactured by

ROTH BROS. & CO.,
30 to 34 Market St., Chicago, III.

DYNA3IOS,
8 to 75 liisbt Capacity.

EliE* TBin MOTORS,
IS to 7 Horae Poirer.

Higli EfSciencj, Best Material,
Perfect Regulation, Low Prices.

Complete Plants Installed.

Special attention given to Dynamosand Motors
for Storage Battery use.

THE PHOENIX
TRANSFORMER

Is UNEQUALLED in its

Hish £lfiriency. Close Besnlation,
Ismail Leakage, ^uiet BanniDS.

Attractive Appearance.
CoDTenlent Arranst-ment,

Separable «'ore, BemoTable Coil,
Excellent fase Device, and is in fact

A PERFECT TRANSFORMER.
Write for Catalogue and Prices.

MANUFACTURERS :

LofllsTlllfi Electrical Worts,
LOUISVILLE, KY.

SELLXNG AGENTS:
New York: J. A Machado, 203 Brnadway.
Philadelphia: VaUee Bros. & Co.. 617 Arch St.
Peover: Kuaeeli k Officer Elect. GonBt. Co.
Dallas: W. T M. Mottrem
Chicago: Chicago Gen'l Fixture Co., 169 Adams st.

ERNST MIOHAELTS, Pres and Treas.

ALFRED C. EINSTEIN, Secy.

M. A. KNAPP, Yiee-Pres.

Commercial Electrical Supply Co.,

Manufacturers and Dealers in All Kinds of

ELECTRICAL SUPPLIES,

Telephone 4i3«. 821 Pine Street.

ST. LOUIS, AUG. 1st, 1895.

GREETING.
To The ELECTRICAL FRATERNITY.

Gent leraen: -The management and control of

the COMMERCIAL ELECTRICAL SUPPLY COMPANY has

been changed, the Messrs. Einstein, who here-

tofore held the control of this Company,

having disposed of their entire interest in

the same to Mr. Jos. Franklin and his son, Mr.

Jos. Franklin, Jr.

The present officers of the Company are,

Jos. Franklin, Jr , President and Jos Franklin

Secretary and Treasurer.

The New management wish to thank all

their customers for their past favors, and

hope, by their increased facilities, to extend

their business through a greater territory,

bearing in mind that good material, prompt

shipment and low prices will always gain trade.

Soliciting your patronage, we remain.

Yours most respectfully,

COMMERCIAL ELECTRICAL SUPPLY CO.

TO MANUFACTURERS.
Space, light, heat and power FREE at Matthews, Grant

Coutliy, Inch., to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas.,

24 Kentucky Ave,, Indianapolis, Ind.
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MID=SUMMER THOUGHTS.

It is difficult at times, (this is one of the times) toassemble the evanescent,

jagged thoughts into a coherent chain and weave them into a web of definite

statement.

Every user of Okonite Wire—spite of all effort the mind wanders,

escapes the toil of thinking, and jilts you. It is the season of year when the

"feesh" invite you with every wibbly waggle of their gleaming tails, and the ol'

swimmin' hole lures you with its placid coolness.

Interior Conduit has re—and it's just the kind of weather when it's more

than pleasant to lie in the fragrant clover of the old

orchard, under the golden-russet tree, and listen—listen

to the droning hum of a bumble bee—listen to the wood-

pecker drum the pear-tree bole, and watch the doodle-
l^"-

bug scamper to his near-by hole—and a silver thread !§^\

from a spider web floats between your drowsy eyes. 'V J^
^-^ ^-^^ ^"^^i?^

Across the pasture, athwart the corn, sings the note of the dinner horn—a per-

fume sweet of shocked-up wheat—and Aunt Belinda's pies.

The Pharos Incandescent Lamps—we give it up incorrigible!

Central Electric Company,
i73=>75 Adams St.,

CHICAGO.
SAINT LOUIS-NEW ORLEANS-KANSAS CITY.

1?

I?

*
*
'I?

1?
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DAYTON ELECTRIC

CEILING FANS
For 110, 220, 250, 600 Volts D. C.

and &fc Circnits,

Give absolute satisfaction.

They are a pronounced suc-

cess in every detail.

If you want the best, send us

your orders for

THE

DAYTON.

OUR

FAN MOTORS
For 500 Yolt and

Arc ClrGQits are Perfect.

We have a large

stock on hand and can

fill your orders without

delay,

ALTERNATING

FAN MOTORS.
We have a limited stock

of the Ries and Scott Fan

Motors on hand. As we are

making an exceptionally

low price on them, they are

going fast. If you are look-

ing for a bargain in this

line, we can accommodate
you Send us your orders

at once if you wish to take

advantage of low price.

METROPOLITAN ELECTRIC COMPANY,
186-188 Fifth Avenue, Chicago III.

atlc In Release,
D. P. Switch.

The FYFE RHEOSTAT
(For Starting, Regalating and Saving Motors)

Is Automatic in Release
from any Point of the
Resistance.

Maile fill anil witliont D, P. Switcli,

Absolutely Firepoof.

Mafle for any Power,

Costs Less thai Old Styles,

Write or Call for Descriptive Price List.

Hayes, Fyfe Company,
Cblcago Office, 1006 Pontiac Bldg.

TELEPHONES.
Magneto Bells.

Hunnings, Blake and Ball

TRANSMITTERS,
RECEIVERS.

Telephone Wood Work.

INDUCTION COILS,
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots.

Sena for Catalogue,

MIANUS ELECTRIC CO, - Mianus, Conn.

^ OPEN.
Reffular Size, G inches long. 3!^ inches high, 1 to

1?S inches wide.
la a 8ait bronght against F. Stevens by the Cotter Com-

pany, claiming an infringement on an Electric Flaeh
Switch, it was decided in his favor by the United States
Court in December last, the Court diamisaiDg the case
with costs.

EELECTRIC PROTECTION CO.,
1028 FILBERT STREET, PHILADELPHIA, PA.

Owners and Slannfactnrers of

THE PLUSH PROTECTORS,
^m THE STEVENS FLUSH SWITCHES,

And General Electrical Work.

Special attention given to the constrnotion of models and inventors' experimental work.

For the Plnsh Protectors, simplicity, snre action, ready adjustment, and interchange of parts.

For the StCTCne Flush Switch, fire and damp proof. Mechanism is simplicity itself. Noth-

ing to get ont of order. Make and break so wide that no arc can form. Wired without removiag cas-

ing. Buttons made of mother of pearl. Base made of valcabeeton with porcelain cases.
Impossible for theui to

get out of order.

ROYAL ELECTRIC CO.,
PEORIA,

ILL.,
M^NIJFACTUKEBS OF THE

"ROYAL ALTERNATOR."
No Commutator! No Moving Wire! Efficiency High ! Regulation Close! Fully Guaranteed

!

TRANSFORMERS OF ANY DESCRIPFION. DIRECT CURRENT GENERATORS AND MOTORS.

EASTERN:-H. B. COHO & CO., 203 Broadway, New York.
CENTRAL WESTERN:-E. B. HILLMAN & CO., Peoria, III.

SOUTHWESTERN:-CINOCCHIO ELECTRIC CO., Dallas, Texas.
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^ Will Yon Be In It? Yes!
USE THE BOUDREAUX DYNAMO BEUSH.

^4'%
EACH LAYER OF THIS ANTI-FRICTION METAL
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THE BOUDREAUX DYNAMO BRUSH CO.,
Mal'ers Building. CHICAGO. Posfal Te'egraph Building NEW YORK.

Solo Agent for Canadn, B. E. T P^IVGLE, Montreal, Que. Sole Agi-nt for New Ensland States, ALTON D. ADAMS, BostoD
Pole AteniB for ihe Pacific f'oa'^t, J. W. BROOKS & CO., IJO Sutter St., Sao Francisco, Cal.

#^

,#
#>

<^.

^.#
^^

TELEPHONE CORDS
^ieod for Oirenlar and

Price !LiMt. Addreaa

C. H. McCVOY,

$5 TO $15 TSIiXSPHONCS.
Snpplles of Every Detirription.

Transmitters ("Blabe Pattern); Hunning Silver DiRphrapm or Magneto Receiverfl; MasQeto
Bells; Wire Cross Arms; Insnlators; Induction Coile; Bacbbnarde; Switches; Battf riee,

etc. Wholesale Prices lo Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 348 Dearborn St., Chicago.

Western Agents for DANBUKY ELECTRICAL WOEKS.

A Compound Magneto Telephone
Wtich it sells outright under a guarantee both as to efficiency and as against infringement of patents.

It talks as well over one hundred miles as any other Telephone talliB over one mile.
This company Is also prepared to fully equip Telephone exchanges, (fu'nishing everything from

the telephone to the wire and poles). Private lines, Factory plants, etc., and do ail kinds of constrao-
tlon work. Send for circulars and price lists.

AVESTEBSI TEI/EPHONi: CO.VSTRCCTION CO.,
539. 540 and 541 Hlonadnock Blfe.. Cbicago, III.

This company Is mannfactnring

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers,

Write for prices.

FORSYTH &FISK.
Sole Manufacturers,

C43 and 644 Kialto Bldg.,
Factory Office: 33 Mfrs Bldg., niJinAnn
cor. Canal and Ranclolpli sta., UnluAuU.

Standard Telephones.
With Long Distance Blake Transmitters

and Standard Magnetos.

Complete isil 00 cash per Set.
Guaranteed popilivety not

infringing.

PHILADELPHU TELEPHONE COMPANY,
Box 707, Philadelphia.

Headquarters for TELEPHONES,
RECEIVERS,

TRINSMITTERS,
MSGNETO and

EXTENSION BELLS,

WIRE AND CORD,

WOOD BRACKErs,

GLASS INSULATORS.

The Most Complete
Stock.

MILWAUKEE, - WIS.

Our lustruments
are absolutely

NON-INFRINGING.

Special II gent for OkoniteWlie.

Subscribe for the Western Electrician,

T
ELEPHONES

FOR ALL PURPOSES, AT THE LOWEST PRICES.
SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO 109 W. nth street,
ST. Lioms, no.

Magneto Bells
AND

standard
Goods.
No

Infringements

.

Get Our Prices
Before

Purchasing
Elsewhere,

E. & F. GILLETTE,
BATFORT, COIVIV.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . riiiladelphia.

P. L SPOONER, President. C. E. BROSS, General Manager.
B. B CLARKK, Vice-Prest. U. 0. DODGE, Gen'l Supt.
S. 8. KILVINGTON, 2d Vice-President.

E. W. BATCHELDEK, Secretary.
B. M. LAMP, TreaBurer.
0. F. LAMB, General Attorney.

THE STANDARD

Telephone and Electric Co.,
i^ai^xDisoKr, WIS., xj. s. a..

MANUPAOTCEEKS OF THE

STANDARD LOUD SPEAKING TELEPHONE.
Employing Milde Microphone.

U. S. Patent granted April 17, 1894.

Perfect in Detail, of Highest Efficiency, and Best Possible Elec-

trical and Mechanical Construction.

Standard TelephonesSole Agents for the United

States tor the celebrated

Milde Battery

Transmitter.

Sensitive as a Blake.

Powerful as a Solid-back.

No adjustment required.

Will not Pack or get out of

order.

For Simplicity, small dimen-
sions, entire luulticontact,

and powerful transmission it

has no equal. Adopted by
GuTernments, Kxchao^es and
Railways in EUROPE, ASIA
aud SOUTH AMERICA.

tONG AND SHORT DISTANCE.

Have been adopted by Tele-
phone I xcbanges. Leading
Railway Companies and Cor-
poralious, th'-oughout the
United Statep, for long distance
work after severe oomparative
tests.

Our Warehouse

Telephone System
Is in n=e in Public Buildings
Banks, Wholesale Bonaes and
Factories,

Contractors for

Complete Telephone

Exchanges
For Cities, Towns or Villages,
Toll Lines and Warehouse
Plants.

(Non-Infringing:.)

Tho Mllria Tnanemi-H-ai* hae received the following awards:— Gold Medals at Havre,
I lie IflllUC "I aflOlllIUcI Barcelooa, and Brussels, 18S7-88; eight Gold and Bronze Medal?,

Paris, 1889; Gold Medal, Edinburgh, 1890; Hors Concours, Paris, 1890. Chicago, 1893, and numerous
others. COHIPARISON I.IJVITED.

Trial Instruments sent to any part of the XJnited. States.
Many leading Supply houses handle our apparatus exclusively,
Prices moderate. Liberal discount to dealers ordering in quantities

Correspondence Solicited.

We Sell on Merit, and will Guarantee Perfect Satisfaction,
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INCANDESCENT LAMPS.
WE ^*

MANUFACTURE
THE GLOBE

9P LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu-m. Samples and Prices Furnished

on Application. Correspondence Solicited.

6L0BE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.
.A.(s:Eisnr^ v\rj=^TSi' v\ri=2i-rE: T_r^.

P
N
P

O

FEED WIRE INSULATORS.

No, 90(1. ^o. 90-2. No. 9''5. No. 904.

PHILADELPHIA BREAK.

STIIAIQHI' UNi)fcK-RUN.
Send for Price List of

INSULATING MATERIALS.
H. W. Johns Mfg. Co.,

NEW YORK.

24-0-242 Randolph St., Chicago.

PHILADELPHIA.

CI

h

>

H
H
O

IvIOCETlIT JLIwISR.ICJLN; IwlETKOES
Oe^ Coffer. SiwiEivTiira,

—^"sr—
Edward Dyer Peters, Jr., M. E., M. D.

SECOND EDITION, REVISED AND ENLARGED.

Price, Postage Prepaid, $4 00.

THE HOST COMPLETE WORE OF IT$ KIND PDBllSHED.

Electrician PubiisliiDS Co.,
S Xvakeside Bltlg. CHICAGO, TLL.

THE-

UNITED ELECTRIC

IMPROVEMENT CO
OFFICE AND W0KK3:

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes-

For all Systems

Current, Candle-

\

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

COKEESPONDENCE SOLICITED. SATISFACTION GUAEAKTEED.

BUCBETE
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

The PIONEER FIRM-F.Hardtmuth & Co., Vienna, Austria -The PIONEER FIRM.

THE ONLY MANUFACTURERS OF

'The Celebrated Austrian Cored Carbons."
imepican Brancli Office, 60 Libertj St,, Sew York.

Bevaie of Impostors Claiming om Make.

Send for Reduced Price Lists or Samples,

AlteroatiDg or Direct Cored Carbons One Price.

Special Qnotations for Export Trade

Leading Supply Houses Carry Our Goods,



August 17, iSgs WESTERN ELECTRICIAN.

DIRECT CONNECTED OR BELTED
FOR

ELECTRIC RAILWAYS,

CENTRAL STATIONS,

ISOLATED LIGHTING

OR

, POWER PLANTS.

EDDY MOTORS-SLOW, MEDIDM OR HIGH SPEED.

We build all necessary apparatus for the

transmission of Electrical Power through factory

or other buildings.

All Our Apparatus Guaranteed

As Represented.

The Eddy Electric Manufacturing Mm,
New York, H. B. Coho & Co., Mail and Express Building.
Philadelphia, Walter C. Mclntire & Co., 506 Commerce St.

Boston, G. M. Angier & Co., 64 Federal St.

Elmira, S. N. Blake.

St. Louis, Western Electrical Supply Co.

Kansas City, W. T. Osborn.
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SAVE YOUR COMMUTATORS.
If you have oever used

GALE'S COMPOUND
You do not know what can be accnmplished iu tbe direction of eavlng the

WEAR AND TEAR
On the Commutatora of your motors and dynamog.

A single Elicb of compound coating seventy-five cents will save you anywhere from five to ten dollars

in the increased life of your Commutators. Send for a stick.

Endorsed by all Users.
ELECTRIC APPLIANCE COMPANY,

Exclusive Selling Aget ts^

Electric Supplies. a^'i .lladlson s$t , <'liicsgo.

SralyMastirins.

T. H. Brady, New Britain, Conn,, U. S. A..

Manufacturer of Meet Arms, Pole and
Swinging Uoods, House Brackets and
other Specialties for Construction
Work, — Catalogues arid. Prices fur-
niahed on application.

TELEPHonES SEMT on TRIAL
UniVERSAL TELEPHOhE CO.

inoiflMflpoLis.mD.

A Splended Victory

Was won when the new Standard Arc Limp was

placed on tha market. A victory over obsolete

patterns and crude, cumbersome and complicated

mechanipm. For no lamp ie eo simple in opera-

tion, 80 eas iy kept In order, so perfect mechanic-

ally, so efficient electrically, or so moderate in

price, good qualities considered. To discard yonr
old lamps and porchase Lho new is excellent econ-

omy. Interest on inveatiuent is more than offset

by lessened cost of maintenance, to say nothing of

increased service. That book of onra shows why;
mailed free,

Standabd Elkotric Compamv,
205 La Salle St., cor. Adams, Chicago.

SAMSON SPOT CORDSEND FOE
SAMPLES
AND
PRICES
or

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephone Co,
This system does not infringe the patents of the Bell Telephone or Western
Electric Co We build exchanges complete for local companies, or will

install and operate exchanges ourselves at a low monthly rental. We keep
in stock Blake transmitters and all kinds of supplies.

9IAIIIUFACTIJBKRS OF THE SHATSB liONCi DISTANCE FriiVERlZED CARBON

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

Thames Bailding, S7 Thames Street, NEW YORK. For Exchanges, Etc.

P. ^ B. Armature and

Field Coil Varnish.

P. & B. Insulating Compound.

P. "^ B. Insulating Tape.

We are the sole manufactureis of the P. & B.

products which have been the STANDABD
for ten years.

Send for samples and price lists.

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Street, LONDON:

Metropolitan Elec. Co., NEW YORK. Robert W. Blackwell,

1 86- 1 88 Fitth Ave. 39 Victoria St., S. W.

HART SNAP SWITCHES

!

STANDARD SWITCHES, 5 and 10 ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches upon one plate.

Cut illustrates d-way or commutation
switch, controls a light or group of lights

from any desired number of points.

SESTD FOR CATAIiOerE.

THE HART & HEGEMAN MFG. COMPANY,

CEDAR
STREET R. R.TIES,

" The Valentine-Clark Co.,

704-706 BOOEERY. - - - OHIOAQO.

SAL AMMONIAC
(ELECTRIC BRAND)

ForElectrical Purposes
Guaranteed 98/99% and free of lead and iron.

If you want the liest quality ask your dealer

for this brand. Imported by

ft.KLIPSTEIN & COMPANY. 1 22 Pearl St.. Ksw York

The Electra" Carbons.
-^^-'- r... IMPORTED
^^^ HIGH GRADE NUERNBERG CARBONS

•TRADE MARK

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CORRENT ARC LAMPS.

Ara th3 mist eonomlcal and efficient manufactured. They produce a very brilliant
and absolutely steady light, burnitg without any dust.

•TRADE MARK'

SEND FOB LATEST PRICE LIST TO

TTTTP'n "U'PTQT'Krr^Tl? ^°- ^^ BEAVfiR STREET, MEW YORK
JELU %^\J £«>JCiAOJ.41I ^^JLAmSi^ Sole importer for the Uni-tUnited States and Canada.
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EcoEXE F. PHnxiPs, Prest. W. A, HathaWAT, Treas. W. H. SA^yTEB, Secy.

AMERICAN ELECTRICAL WORKS,
PBOVIDENCB, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackermao. 10 Cortlandt St.

Chicago Store, F. E. Donohoe. 2il Madl?OQ St.

Montreal Branch Eagene F. Phillips' Electrical Worto.

lyiDODBLE GROOVE PONY INSULATOR.
Can be Used for Transposing.

The points or teate 00 the lower rim of the petticoat attracts the
water on the outer surface of the insulator into drops. The water
drops from these points on to the cross-aroD, thereby preventing the
moisture from creeping up on the inner petticoat, and thence to the
pin. OwinR to the great success of our Patent Teat Insulator in Tele-
graph Wnrh, where the efficiency of the Insulator has proven to be
more than twice th'itof the ordinary Insulator, we have concluded to
apply the dnvlce to all Insulators for Telegraph, Telephone and
Street Railway Wort.

Standard Screw Glass Insulators,
Floor InsulaturM. Glass Breali Knobs, Battery Jars, Arc

J.ight Globes for all Systems.
Colored Glass Insulators to dt-signate difl'erent currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Send Model or Drawing and we will furnish estimates.

Hemingray Glass Co.,
nH;r». novmnlnn. Kv

-ESTABLISHED 1848.- Factories, Muncie, Ind.

THE

"CLARK" WIRE.
For Switchboard, Railway ciid Motor nee, we mate all

aizes of Stranded and Flexible Wire and Cables with Clark's

Ineniation.

The Clark Wire has been before the public and in use for

ihe pa9t ni^e years, and has met with universal favor.

Thonsanda^of miles of this wire have been sold, and

are in nee throughont the United States and Foreign Conn-
irlee, and the demand for it is constantly increasing, because

it always gives perfect satlbfactlon.

BBAXCU OFFICE:

1649, 1650, 1651 MONADNOCK BLDC,
CHICA<]iO, ILLIXOl!*}.

In a Letter from the Inspector ot the Boston Fire Under

writers' Union, he states: " A Thoroughly Reli

able and Desirable Wire in every respect.'*

The Rubber used in insulating our Wires and Gables is es-

pecially chemically prepared, and will not deteriorate, oil

dize oi* crack, and will remain flexible in extreme cold

weather, and is not affected by heat.

We guarantee our Insulation wherever used, Aerial, Under

ground or Submarine, and our net prices are as low, if not

lower, than any other first class Insulated Wire,

"We shall be pleased to mail Catalogues with Terms and

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENKY A. CLARK,

Treas.and GenU Mgr.

HERBERT H. EUSTIS,

Prest. and Electrician

.

PORCELAIN^

,(. --, 3t,vioh G

Subscribe for the Western Electricianc

WOVEN WIRE BRUSHES.
The best Woven Wire Commutator Brush
ia the market is pat'd and manutactured by

The Belknap Motor Co- PortUnd. Me.

Telephone, Main
1006.

Wm. J. Alexander, Pres.
Geo. T. Schuster, Vice-Pres.
F. J. Welch, .Secretary.

Photo antl Wood Engiravin^,

CHKflQO ELECTROTTFE
& STEREOTYPE CS.

196 and 198 Clark Street, Chicago.
Fine Book and Cuttilofrue Work a Specialty.

Dynamos
^ 25 to 800 Lights.

and MOTORS.
Yz H. P. and upward.

Tlie Elliott-Lincoln Electric Co.,

1134 Payne Avenne,
CL.eVEI.ASII>, OHIO.

Established 1881COLBURN
ELECTRIC MFG. CO.,

999 tVlain St., Fitchburg, tSflass.

At^DFACTURERB OP

INCANDESCENT LIGHTING.

ELECTRIC POWER and

ELECTRO

PLATING

THE LATEST DESIGNS.
THE HIGHEST EFflCIENOT.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Buy, Use
and Maintain.

Standard Thermometer Co.,

The Original Manufacturers of the

ELECTRICAL

SUPPLIES.

WESTERN ELECTRIC COMPANY.
CHICAGO. NEW YORK.

SIMPLEX, WARD and KNIGHT LAMPS.
CHARLES ». BRAMHALL, Seling Agent, 39 Cortlandl Street, NEW YO^K,

ASESrCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PETTINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,

ST LOUIS, MO.

BRADFORD BELTING CO.,
CINCINNATI, OHIO.

Phillips Insulated Wire Co.,

JdO\\^

NEW TORK OFFICE:

39 and 41 Cortlandt St.

FACTOKY:

Pawlucket, R. I.
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WANTED.
Above 750 light alternator. Must be in

first-class order, latest style of machine, and

station apparatus included.

Address PAlTli BEWM IN. Snpt,
Deadwood. la. 1>.

wanted:
By first class firm, energetic and push-

ing traveling salesman well acquainted
with electric light stations of the

United States, to sell on commission an

article of regular and large consump-
tion. -Address, ••Progrc'S,"

Care of Westekn Electeician.

WANTED.
Situation as superinteDdent ortUctrician

of electric light or power plant. Seven

yea s' experience in ccnstructing and oper-

ating electric light p'ants; four years in

stnet railway plant. Best of references.

Address "Itf. F.,"
Care of Westebn Elecibioian .

Situation Wanted.
By a yonng man 18 years' of age. Has had four

years' experience in electrical work (mainly con-

struction). "Wages not so much an object as a

permanent position. Al Kefereoces.

Addieas 'S.IV. P.,"

care of Westebn Electrician.

WANTED.
A position by a draftsnaan of larger ex-

perience oil engine work and slight experi-

ence on dynamo work. Ai references fur-

nished. Address ' G. H. W.,"
Care of Western Electrician.

6 Lakeside Bldg., Chicago.

WANTED.
A young married man, at present managing

eecret-ary of a telephone manufacturiog company,
and with experience m aU branches of the manu-
facture and operation of telephone systeme, will

accept a p^sition as manager of a local eichange;
west of Chicago preferred. Address A.,

Care Westebn Electkici\n.

FOR SALE, CHEAP!

NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dolJars under
market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE.

CATALOGUES
And circulars should not be Pent ont iodlscrimi-

nate'y, to secure Ihe best results. We make a spe-
cialty of clasi-ifyiog ail trades and furnish the
Information in list form at reeBonable rates, or
addrees enveKpes or wrappers from our lists.

Send for circular and price list.

mercantile Trade l^ist Co..

601 Times Building, Pittsburg, Pa.

Clart Electric Specialty Mfi Co.,

28 S. Washington Ave., Minneapolis, Minn.,

MANUFAOTUHEBS OF

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Correspondence solicited.

Table Push.

SEND FOR NEW CATALOGUE.

BELLS, PUSH BUTTONS, ETC

HUEBEL& MANGER,
MANUFACTURERS

Electrical and Brass Goods,

986-^90 Graham §t., Brooklyn, N. Y,

Engravers for Western Electrician,

ItLINOIS ENG. CO.,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,

CHICAGO.

Stilwell's Patent live Steam-FeedWaterPnrifler.

Removes all lmpurities>

Entirely prevents scale in Steam
Boilers. Catalogue on application.

W The Stilfell-Bierce & Siitli-Taile Co.
I>AYTOX, OHIO.

BLsdon Iron & Loc'tive Wbs, San Francisco, Oal,, Pacific Coast Agt.

Wisconsin Resorts.
E.-ccursion tickets are now on .'ale b}

the Chicago, Milwaukee & St. Paul Rail-
waj- to Burlington, Elkhorn, Delavan,
Milwaukee, Waukesha, Palmyra, Hart-
land, Nashotah, Oconomowoc, Kilbourn,
Sparta, St. Paul, Minneapolis, Lake
Minnetonka, Tomahawk, Minocqua, Elk-
hart Lake, Ontonagon, and all resorts of
Wisconsin, Minnesota, the Michigan
Peninsula and the Northwest. Special
low rates made on Friday, Saturday and
Sunday of each week to Wisconsin Re-
sorts. For rates, time tables and further
information apply at Ticket Office, 95
Adams St., or Union Passenger Station,
Canal, Adams and Madison Sts.

GRAPHITE SPECIAIiTIES
FOB BIiKCTBICAI< U«ES;

ermiiUte Bods of Various Iienctlia, bom 1-S Oh^ to lOO Otama Beilatanaa
to tho inch. UrapUte Bozea and Omclblea, BeaUtlne Moata

of 4.O0O Deereea. Inqmrlea 6Iadly Anawered.

lOS. DIXON CRUCIBLE CO., Jersey City, N. J.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book
thousands of men have been waiting for; It will be what you
want. 275 pages. Illustrated. Cloth, $3.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPJINY.
6 Lakeside Building, Chicago.

"-^^^ IMPERIAL DRY BATTERY.

The Imperial Dry Battery is Mr Wm. Burnley's latest
and improved Dry Battery, and superior in every respect to
his first, or the old "Burnley Dry' Battery.

We are the only firm manufacturing his latest battery.
All batteries are made under Mr. Burnley's personal supervis-
ion. We are the pioneers in the making of successful dry
batteries and have had more experience in this line than
any other concern in the country.

When you buy the Imperial you have the satisfaction of
knowing that they are made by the original ciry battery man-
ufacturers and guaranteed to be the best on the market.

StKD FOB BEVISEU PBICE lilttT

MIAMISBURG ELECTRIC CO, Miamisburg, 0.

HENNEY BUGGY CO.,
03
fan
eg ja

D
a
o

S a

Q
B
a

377 and 379 Wabash Avenue, CHICAGO, ILL.

B0 4II: POLYTECHNIC ISISTITI'TE,
Terr** "Haute, Ind. A School of Euglneering. Me-
chanical, Electrical. Civil Engrin ering. Chemical
coureee. WpU endowed. Extensive Shop.s and Foun-
dry Modemly equipped Laboratories in all depart-
ments. Expenses low. Address C. L. MBES, President.

THIS TELEPHONE

IS CALLED THE

Lofls Blstaiice,

No. I.

Will epeak one thonsaod miles
on a properly constmcted
line. Yon can hear a watch tick
one hundred miles. Is that
satiafactory? If bo, write to

W. A. OUSTAFSON,

Fir prices and information.
Send business card, I sell to

the trade ooly.

fiOOD PATENTS
^Jj Frocured. 30 Vears' Practice.

«-RAMT INSURED. Pamphlet, re-

ferences and advice free.

CHAS. J. GOOCH, W?MgM. D.C.

LOCATIONS FOR INDUS-
TRIES.

The name of the Chicago Milwaukee & St. Paul

Railway has long been Identified with practical

measures for the general upbuilding of it& territory

an i the promotion of its commerce, hence manu-
frtcturers have an a-surance that they will find

themselves at home on the Company's lines.

The Oompiny has all its territory dislricied in

relation l-o resources, adaptabilily and advanages
for manufactaring, and seeks lo secure manufao
luring plants and industries where the command
of raw material, markets and turroundlngs will

ensure their permanent success.

Mines of coal, iron, copper, lead aod zinc, forests

of soft a'jd hard wood, quarries, clays of all kinds,

tanbarb, flax and other raw materials exist in its

territory in addition to the vast agricultural re-

sources-
The Chicago. Milwaukee & St. Paul Railway,

Company owns and operates 6;i68 miles of Rail-

way, exclusive nf second track, connecting track

or siaiogs- The eight States traversed by the

Company, Illinois, Wisconsin, Northern Michigan,
Iowa, Migaou i, Minnesota, South Dakota, and
North Dakota, possess, in addition to the advan-
tages of raw material and proximity to markets,
that which is the prime factor in the industrial

success of a territory—a pe->ple who form one
live and thriving community of business men,
in whose midst it Is safe and profitable to settle.

A number of new factories and industries have
been induced to locate—largely through the in-

strumentality of this Company—at points along
its lines. The central position of the States trav-

ersed by the Chicago, Milwaukee & St. Paul
Railway, makes it possible to command all the

markets of the United States. The trend of man-
ufacturing is westward. Confidential inquiries

are treated as such. The Information furnished

a particular industry Is reliable. Address,

LUIS JACKSON,
Industrial Commissioner, 0. M. & St. P. R'v,

425 Old Colony Building, Chicago, III.

NEW INSULATING JOINT.

Sectional View—Patented July 10, 1894—Full Size.

For Insulating Fixtures.
This joint conforms to the requirements of Under

writers' rules. Write for prices and circulars.

lEterstate Complete Electric Coistrnctloi Co.,

809 to 817 So. 7th St., ST.LOUIS. MO.
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES is called to this CELEBRATEU AVATKRWHEEL as particularly adapted I0 their use, on account of its remarkably steady motion,
high speetl aiid grt-at eflicienry and larg;e capacity for its diameter, being double
the pOTver ol most wheels of the same diameter. It is used by a number of the leading electric com-
paniee with preat eatiefaction. In the economical use of water it ia without an equal, producing the
highest per cent of uBefai effect gfuaranteed*

SEXJD FOR CATALOGUE AND rARTICVIjAMS.

The accompanyincr engraving represents a single 10-inch Victor Turbine on horizontal shaft to
develop 36 H. P. under 38 ft.et head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal sbafts,

and where the situaiion admits of their nse we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
Rlsdon Iron & Locomotive Worka, 9aa Franolsco, Oal., Pacific Coast Agents.

k*^^.

The Standard Open Circuit Bat-
teries of the World.

SEND FOE CIKOULiR AND PRICES.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St., N. Y.

SPEAKING TUBES AND WHfSTLES.
Oral, Electric, Pneamatlo and Mechanical

ANNUNCIATORS AND BELLS.
Fnll Iilne Always ta Stock.

W. R. OSTRANDER & CO.,
a04 Fnlton St., New Iforb.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N.T.
^^Send for Nkw OATALoaoK. Out Augrnflt Ist,

YOU CAN HAVE ONE

!

Anyone interested In the art of-"61ectricity can obtain a copy of our

new 100-page classified catalogue of electrical boohs which is

JUST OUT.
It contains a complete list of all electrical boobs published to date

and will prove of inestimable value in selecting the proper worbs for the

study of electricity. We are

HEADQUARTERS IN THE WEST
For electrical boobB and can fill all orders promptly on receipt of price.

ELECTRICIAN PUBLISHING COMPANY,
6 L&keside Baildlng, Chicago.

By E. A. alEBBIIil/,

nS Pages. Price, prepaid, $1£0,

For the use of Electricians,

Engineers and Architects.

NO MAN
contemplating the erec-

tion of an electric light

plant can afford to be

WITHOUT IT.

Electrician Publishing Company^
6 LAKESIDE BUILDING, CHICAGO.

PRIMARY

BATTERIES.
DVER 5 VDLTS-5AMPERES FRDM ICELL
BOYNTON MULTIVOLT BATTERY CO., 'whrpp'le street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 618 in.

Price, S6.50.
Send for Sample.

i^f^-i^uT ^ "^^
^f"

p^':;^^f^ri-:„\^

PRIM^UAW WUITF PflRF UsedexclusivelyforamncandescentLigbt-

ing at World's Columbian Exposition.

RAVEN WHITE CORE.

COMPETITION LINE WIRE.
CRIMSHAW TAPES, COMPETITION TAPES ANO SPLIOIHG COMP00ND8

Used in some of the largest buildings in the

United States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U-S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cnrtlaadt St., New York. EEANCHES:J CHICAGO; BOSTON: SAN FRANCISCO;
320 Ijearborn St. 134 Congreaa St. 102 Sacramento St

Dictionary of Electrical Words, Terms and Plrases.

S63 doable-colnmii Pages. StO lllastrations. Cloth Binding:. Type Pases 10 x 7 inches. Price, postage Prepaid, to any part of tlie -world.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-
tion or utilization comes under careful and exhaustive treatment. For
some reasons ii deserves rather to be called »n Bncyclopsedia than a
dictionary.

Tiie Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

3d. A general statement then follows of the Principles of Electri-
cal Science on which the definition is Founded.

SEisriD I3sr

3d. When, from the complexity of the apparatus, or from other con-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OrOSB References
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

OLEAB.NESS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they

shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

ELECTRICIAN PUBLISHIN6 CO., 6 Lakeside Bnildms, Chicago, Illinois^
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CHICAGO EDISON CO.,
DEALERS IN Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES. Etc.

STDGK.

la

A NHW BOOK!

New Dynamo Tenders' Hand-Book.
226 Pages. 138 Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copies
have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD

WORK for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

Q LAKESIDE BIULDINC, CHICAGO.

Electric supplies.
Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Thayer Electric Ge.
1027 Garfield Building,

f

TELEPHONE 2910.

Don't let your contracts until you get our prices.

Prompt attention given to all orders.
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THE FREEMItN

BAnERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION ANO FULLY CUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

Newton Rubber Works,
Newton Upper Falls, Mass.

jQst What Yoa M Looking for I

A NEW AND VALUABLE BOOK.

ELECTRIC LIGHTING PLANTS
mSIIS COST -A.3iTE) OE=EIS-^TIOIT.

f

Data compiled from station reports of electric lighting plants employing overhead circuits, with suggestions pertaining to

the information usually desired by the non-technical purchaser.

With Numerous Illustrations, Diagrmns, Flans, Tables, Etc. 273 Pages. Cloth. Price $2,00, Postage Free,

This work gives all necessary data for the erection of an electric light plant of any size.

THE COST OF ARC LIGHTING. THE COST OF INCANDESCENT LIGHTING.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Efficieaclea, Boobs,

Bu'ildiEg, Cost of Arc Dyoamoe and Lamps, Coat of Arc Piaote Erected, Cost of Alternating Dynamos,
Cost of Alternating Plants Erected, Cost of Belts, Oosi; of Boilers, Coat of Brick Chimneys, Cost of Cop-
per for Alternating Circuit, Coat of Corliss Engines, Coat of Compound Corliee Eneines, Cost of Com-
pound High Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Coat of Heaters, Oost
of High Speed Engines, Cost of Incandescent Dynamos, Cost of Idlers, Cost of Injectors, Cost of
Metera, Cost of Motors, Coet of Operating Lamp-* per hoar, Cost of Power Generators, Cost of Poles,
Cost of Plaio PuUeya, Cost of Pillow Blocks, Cost of Pumpa, Cost of Shafting, Cost of Shaft Couplings,
Cost of Stacks—iron, Cost of Stacks—brick. Cost of Steam, Coat of Transformers, Cost of Wire,
Chimneys, Circuit Lose, Contract Blanks, Current Distribution, Circuits—overhead, Circular Mils of

Wire, Depreciation, Direct Connected Apparatus; Dynamos, Dynamo Data, Economy of Condeneias.
Economy of Covering Steam Pipes, Ecocomy of Heater, Efficiency of Engines, Engines. Equivalent

of Current in Horse Power, Equivalent Rates of Lighting, Fuel, Horse Power of Belting, Horae Power
of Motors, Horse Power of Shafting, Incandescent Arc Lamps, Instruments, Instructions for Employes,

Insulation, Labor, Load Churt, Meter Connections, Municipal Ownership, Natural Gas, N. E. L. A. Stand-

ard Rules, Oil, Outcome of Practical Management, Pole Line. Pulleys, Rope TrAQsmiaaion. Resistance

of Wire, Rules-Fire Uoderwritepj, Report Com, on Data N. E. L A., Reports of Cities Owning Plant,

Reports of Cities Contracting, Stock Room, Shafting, Transformers. Transformer Curves, Wiring
Tables—Primary Wiring. Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire, Wire
Formula, Water Power, Wood as Fuel.

The Only Book of Its Kind in the English Language. Price, $2,00.

PAPER CQV^B-JSJ^PO PER COPY,
marnt
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The Walkor Mfg. Company^
General Offices and Works, CLEVELAND, OHIO.

Manufacturers of all kinds of E'ectrical Apparatus, specially large size

GENERATORS,
Street Railway Motors,

BRANCH OFFICES^:
913-91 J Postal Telegraph Bldg., New York.
195 Crocber Bldg.. Sao Francisco, Cal.

34 York St.. Toronto, Ont.
1645-1648 Monadaock Bldg., Chicago.
51(1 Security Bldij. St. Louie.
Erie County Bank Bldg., Buffalo, New York.
303 Gould Bldfj., Atlanta, Ga.
1120 Eetz Bldg. . Philadelphia. Pa.
416 Trust Bldg., Dallas, Texas.

INCANDESCENT
MACHINES,

ETC., ETC.

TRANSFORMERS.
Jl Hew Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling off of walls.

With our wall or crosB-arm hooks, transformer may be Hung end

Connected in Five minutes.

Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transform,ers are acknowledged by all experts to be the Highest
in Mfficiency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type "D" Transformer with Fnee Plug Bemoved.

WACNER ELECTRIC MFC. CO., ST. LOUIS, MO.
( BOSTON, 620 Atlantic Avenue

t.G^£SZ*sroX£SS : ] Philadelphia, looo Beiz Building. Chicago, 1236 Monadnock Block.
MINNEAPOLIS, 249 Second Avenue South. DALLAS, 416 Trust Building.

, * ^.^^^^^. ^*„, xw^ ^^.^ x^u.^u^x^g. CHICAGO, 1236 Monadnock Block. BUFFALO, 126 Erie Co. Bank Building.
( CINCINNATI, 161 West Pearl Street. SAN FKANOISCO, 54 Second Street. TOKONTO, Canada, W. A. Johnson Electric Co.

Xf '7'O'U. \A/ A.XXt

"A GOOD THING"

OBDEB A COPY OP

WEBB'S TELEPHONE HAND-BOOK.
Price Sl.OO. Postaare Prepaid.

Published and for eale by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

STANDARD PLANTE STORAGE BATTERIES
Of true PLANTE Type and CRYSTALLINE FORMATION.

Will give or receive without injury, currents that vrould destroy other batteries.

WILL NOT SULPHATE, DISINTEGRATE OR BUCKLE,
Contain no asbestos or other separating material to increase their internal resistance.

ESPECIALLY ADAPTED TO CENTRAL STATION AND POWER-HOUSE SERVICE.

Absolutely free circulation of electrolyte preventing discharge of one plate into another.

Highest efficiency, largest delivery, lowest internal resistance.

For efficiency, reliability, durability, and capacity to receive and yield excessive currents, they are une-
qualed by any other battery on the market in this country.

Cannot be damaged by excessive charge or discharge currents.

A 400 ampere current has been taken from a 120 ampere hour cell.

( We will place an equal number of these cells in Beriea-clrcnit with any other cells of Uk*
pilll

I rypC- } capacity, and submit them to charge and discharge currents as high as the circuit can give and
UnALLllnUL- ") receive; and we guarantee no distortion or deterioration of plate in our cells under currents that

(. no other cell will withstand.

ELECTHIC FOWEH STORASE COKFAITT,
William Hood, 'Western SeUlne Aeent,

81 aionadnock Bolldlne, ClUcaec.
166 £lm Street,

Sew York.City.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e, e.

Consulting Electrical Engineer.

SPECIALTli-:

Electric Railways and Power Stations.

1541 Marquette Bldg„ Chlcaso.

William H. Bryan, m. Am. soc.m.e.

Mechanical and Electrical Engineer.

Conaaltatlons, Reports, Estima*eB, Plane, Speci-
flcatione, Saperintendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Turner Bnildin^. Ht, I^oui^.

For^eBain,
E,„tricaUrd

Consniting, Mechanical Engineer.
Designing,
Sopervielng, Plans, Specifications and
CoDstrnctirg, General Engineering.
Testing. Expert In Patent Causes.

Suite ior.7. 1658 and 1659
Monadnock Building, CHICAGO.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines!

University Bldg.. Milwaukee, Wis.

C.E. Woods & Co., g:|:Ss.^|an.

Special Electrical Engineers.

Designers Dynamo Electric Machinery and
Special Electrical Apparatus. General Elec-
trical Engineering. Arrangements made for
Permanent consQltation to Railroads, Power
end l.iebt Plaot?. OflireM :

Suite 1(110 MoiKidiiock I11<1l'.. Chicaffo

LOUIS E. WALKINS,
1

CoQsnIting Engineer and Designer of Power Stations and Electrical Equipment.

! Proprietor of Practical Systems of Permanent Overhea'l Rapid Tranait Trolley, Electrical Canal
Boat Propnislon, Undergmuad Conduits. Elo. trie Governor and Meters

Electric railways examined, and reports made for capital.

Correspondence solicited. Oflice and address, 30 Court St., Boston.

J

BIMDZSRS
For the WESTERN ELECTRICIAN,—sx.oo.

—

ELECTRICITY FOR ENGINEERS.
New Edition, Just Out! Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I- CONTENTS.—CHAPTER I: Electricity; Positive and Negative; Condactors, Non-
Condoctore and Insulators; Electr't-Motive Force; Volts; Beeiatance; Ohms; Current: Amperes.—
CHAPTER II: Dynamos; Magnets; I'leld Coils; Electro Magnets; Permanent Magnets.—CHAPTER III:

Armatures, Construction of, Different Kinds of; Commutators, How Made and Connected; Heating of
Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced; Induction; Series Wound
Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Current and Constant Potential Dyna-
mos; Series and Parallel; Parallel or Multiple Arc System. —CHAPTER V: Incandescent Lamps; Fila-

ment^: Connections; Flashing; Exhausting; Testing; Candle Power; Operated in Series; Automatic
Cut-Ont; In Multiple Arc or Parallel; Multiple Series; Multiple Series Cut-Out; Three Wire System.-
CHAPTER VI: The Arc Llsht; How Formed; Causes of Unsteadiness; Remedy; Effect of Shades or
Globes; Shape of Carbons under Different Conditions of Burning; Arc Lamps; Regulating and Cut-Out
Mechanism; Action of Current; C utch Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—
CHAPTER VII: Commutators and Brushes; The Brush Commutators; Brushes; Different Styles of
Brushes; Double Brushes; Single Brushes; Troubles with Commutators and Brushes; Correct Position
of Brushes; Spar&ing at Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Cur-
rent Regulation; Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.- CHAP-
TER IX: American System of Automa ic Current Regulation; The Dynamo; Regulator; Action of Regu-
lator.—CHAPTER X: Biush System of Automatic Current Regulation; Brush Armature; Diagram of
Circuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial: Dial
Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound Constant
Potential Brush Dynamo.—CHAPTER XI: The Eiison System; Automatic Regulator; Circuits of Regu-
lator; Circuits of Dynamo; Action of Raeulator; Howell Pressure Indicator; Diagram of Circuits; De
scriptlon of Parts and Operation.-CH.\PTER XII: Excelsior System of Automatic Current Regulation;
Dynamo; Armature; Diagram of Circuits; Tne Regulator and Motor; Action of Regulator.—CHAPTER
XIII; Schuyler System of Automatic Current Regulation; Dynamo; Armature, Commutator and Brushes;
Diagram of Circuits in Armature and Field; Regulator; Circuits in Regulator —CHAPTER XIV: Thom-
son-Houston System of Automatic Current Regulation; Dynamo; Armature; Commutator and Brushes;
Controlling Magnet; Wall Controller; Diagram of Circuits; Alp Blast.—CHAPTER XV: Waterhouse Sys-
tem of Three-Brush Automatic OurreLt Rgulation; Dynamo; Extra Brush; Resistance Coils and Regu-
lator.—CHAPTER XVI: Ampere Meters; Tangential Scale; Solenoid M-tera.—CHAPTER XVII: Volt-
meters; Pressure and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle;
Differential Apparatus.-CHAPTER XIX: Wheatstone Bridge or Electrical Balance; Diagram of Circuits
and Methods of Use; Bridge and Rheo-tat; Round Form; Square Form.—CHAPTER XX: The Magneto
as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER XXI: Coupling Dyna-
mos Together; In Series; In Shunt; Series, Shunt and Compound Wound Machines.-CHAPTER XXII:
Switches and Switchboards;- Loop Switch; Plug and Socket; Change Over Plug and Socket; Conclusion.
CHAPTER XXIII: Electric Motors, General Principles the Same as in Dynamos; Types; Shunt and
teries Motors Suitable for all General Purposes; Regu'atlon of Shunt Motors; Of Series Motors; Conn-
er E. M. F.; Direction of Rotation and Direction of Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamoe; Principles of the Field.
Field Current Armature; Winding; Connections; Lamination; Different Types of Alternators; Regula-
tion; Leading Systems; The Brush Generators; Magnets; Armature; Principles of Induction.—CHAP-
TER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures; Field Magnets; Ferrantl
Armature, Field Magnets; Winding; Collectors.—CHAPTER III: Dynamos, Concluded; Siemens Dyna-
mo; Best Magnetic Circuits; Stanley Constant Current Dynamo; The Armature; Self Induction; Regula-
tion —CHAPTER IV: Induction Coils; Converters; Transformers; Economy of Distribution; Ap Elec-
trical H. P.; Losses in Conductor; Induction Coils; Effect of Induction; Transformers.—CHAPTER V;
Transformers, Continued; Induction Coils; Converters; Transforming Up and Down; Design of Trans-
formers; The Static Charge; Protection Against; Grounding the Secondary; Other Devices; The Foil
Protector; Different Types of Transformers.—CHAPTER VI: Transformers, Concluded; Fuses; Begu-
lation; Winding of Transformers;. Connecting to Circuit; Regulation; Safety Fusee.-CHAPTER VII:
Parallel System; Series Arc Light Syst«m; Diagram of Circuits; Parallel System; Primary Circuit;

Secondary Circuit; Placing of Transformers; Fuses; Diagram of Series Arc Light Circuit —CHAPTER
VIII: Lines of Force; Hysteresis; Masnetic Penetration; The Circuit of Lines of Force; Experiments
with Magnet; Rapidity of Reversals and Hysteresis.-CHAPTER IX: Arc Lamps; In Series; The West-
ioghouse Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER
X: Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation,—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents Differ
from those used with Continuous Ojrrenta; Ammeters; Voltmeters; Description of Several Forms of
Instruments —CHAPTER XII: Measuring Instruments, Continued; Hot Wire Instruments; The Cardew
Voltmeter; Details of the Instrument: Low Potential Voltmeter. —CHAPTER XIII: Voltmeters; Double
Coil Voltmeter; Two Types.—CHAPTER XIV: Sprint^ M^t^rs; Curled Spring Meter.—CH.\PTER XV:
Twisted Strip Instrnments; Diagram of Connections and Operation of Inatrument.- CHAPTER SVI:
Recording Meters; Stanley Meter; Construction and Principles of Operation; Diagrams of Parts; Slattery
Induction Meter; Description of Parts and Principles of Operation; Watt Meter; Thomson Meter.
-CHAPTER XVII: Generators in Parallel; Difhcalties in Operating; Alternate Current Generators In
Parallel; Arrangements of Circuits and Machines for Operating in Parallel; Diagram of Common Ar-
rangement of Machines and Circuits.—CHAPTER SVni: Ohm's Law; Strength of Current; Formulae
and Examples; Power and Heating Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak
Detectors.

PRICE, $2.50.

Orders for Above Books, or any other Electrical Works, Promptly Filled on Receipt of Price. Postage Prepaid.

ELEGTIIIGIAN PUBLISHING GO., 6 Lakeside BIdg.. Chicaio.

VULCANIZED FIBRE GO.

£ISa7.^:BXjXS^SlX> 1873.
SOIiE mANUFACTrBERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wumNcnroNlDEi,. The Standard Electrical Insnlating Material ofthe World. 14 Si^wr! n.t

A BUSINESS PROPOSITION:
Any purchaser, so desiring, is we'come to have his engine tested by

h>a own expert at our shops before shipment, and may accept or reject

the engine on that test before incurring the expense of installation.

THE WESTINGHOUSE ENGINE.

COMPOUND, 5 to 1,000 H. P,, Unequaled simplicity, high efficiency and moderate cost.

If^TAAiDABJ), 5 to 250 H. P., A high-class automatic, endorsed by thousands of users.

(FUIVIOB, 5 to 75 H. P>, A durable and efficient automatic engine at a low price.

CATAX.Oeir£ Oir APPIilCAXION.

THE WESTINGHOUSE MACHINE COMPANY,
PITTSBURG, PA.| U. S. A.

SELLING OFFICES:

26 Oortlandt St., New Torh, N. Y. 171 La Salle St., Chicago, 111. 53 State St., Boston, Mass.

Westlnghouee Eldg., Pittsburg, Pa. 210 Drexel Bldg., Philadelphia. Pa. 37 College St. Charlotte,N, 0.

21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lahe City, Utah. Wonderly Eldg., Grand Rapids.

All Offices of the Weatlnghonse Electric & Mfg. Oo, And All Foreign Oonntrles. Ulch.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent improvemente made In the New American Turbine have Increased the power ae per their dlam.
eter, and prodnced greater efficiency from whole to half water than any other tnrblne, as evidenced by the
following, copied from certified teats made at Holyoke. Mass., on the dates named, and signed by A. P. Slr»k.

man, engineer in charge of experiments, and E. S. Waters, hydraulic engineer.
The originals of these cerWflcates and tests of other sized wheels can be seen at our office.

Test of a 45-lnch Wheel-July 9, 1894.

Head.
Rev.per Co. Ft. Horse p,_f,.._t

TIT)., ..a.. Ca.. Vn^^^ r lyjoub

16.06
16.42
16.78

17.03
16.88

Mln. per Sec. Power
119.17

122.00
117.33
111.83
118.67

141.68
127.18
112.60

98,12
82.(17

205.27
195.19

175.74
149.99
118.40

79 76
82.66
82.18
79.31

75.52

Test of a 43-lnch 'Wheel -July 14, 1894.

Bead Be'^Per Cu. Ft. I Horse „,,„.„.""'"'• Mln. per See.; Power. P'rCent

16.33

16.66
16.59

17.13
17.48

128.00
134.80
129.33
126.26

121.00

134.18
120.85

104.85
92 76
70.80 I

199.56
188.14
162.89
142.40
98.86

82.77
79 21
70.60

For information and aatalogne write

THE DAYTON GLOBE IRON WORKS CO..Dayton,0.,U.S.A.

mSsTMm^ssm^^Mwi^MwMMmMMiimimrsMii
L.M.MOYES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

spi'cially designed and adapted to

ELECTRIC POWER AND LIGHTING PLANTS.
Securing a hipli ffuaranlced pprconliitro and prreat nf^adinesA of

motion, under variahle louds. An aneqiialfd foncenlration of power,
and an unpreopdentcd lii;rl> veloeif:»-. Its qDickly operatine bal-
anced ;ntt(>H. affords prnnipf and line resnlation by governor. Satis-
faction grnaranteed where otlier»» fail. Write for Catalogue, and
Btate voiir want.S-

JAMES LEFFEL & CO., Springfield, Oliio, U. S. A.

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. Flexible<CIoth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book ot the kind
published in the English language, 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAQO.

PLATINUM
For all Purposes.

Scrap and Native Platinum Parchaeed.
BAKER & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

For the "WESTERN ELECTRICIAN,'

—tti.oo.

—

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

WATER-POWER
CAN BE GOVERNED FOR ELECTRICAL WORK.

The limit of good government of water-power is often determined by the design
and construction of plant. Consult us if possible before completing your plans.

With REPLOGLE'S COHPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes. Including Electric
Railway, Power aud Lighting Plants. We make and sell all of Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMIGK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
GiTes more po^ver as to diameter -with a

tiigher percentage ofusefal effect than any other
water-wheel heretofore made, ah sizes, right and left

hand, are built from patterns perfected under sfstematio testa in
the Holyobe Testing Flume.

Parties having power plants which aro unsatisfaotor;, and
those contemplating the improvement of powerej will find It t«

tbeirlnteresttoconfer with me, as I am willing to guar*
antee results where others have failed, no mat-
ter whatmake oftorbine has been in use. STATX
KROriRJEaiENTS AND t^EAil* FOB CATA'
i.oeUE.

S. MORGAN SMITH. York, Pa.
Ifttlinates tomlihed for completapower ylantsasA

nstilti cuaruitfteftl

FUSE WIRE
I

--'--.„^

AND LINKS y capacity.

FOR ALL SYSTEMS. i^^-'Tn?;"™.

The Independent Electric Co.,

39th St and Stewart Ave., Chicago.

riectric Railway Supplies
^^^ rttr^fl*i^~^™lHWB|l^^ The largest and most prosperotis stree
^^^B i?^^.^^^^Hl^^^^Hki!'f^VS^^ tn all others on account of irreater strencrti

GEARS. PINIONS. BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companleB in the country are nsing: oursnpplles.and they preferthem
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F, A. ESTEP, President and Treasurwr.

J. K. McGINLEY, Vice-President. F S. MARTIN, Superintendent of Worlj^.

ALLEGHENY. PA.
CHAS. J. MAYEE, 121i Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 180 Summer St., Boston, Mass., New England States Sales Department.
STANDARD R'Y SUPPLY CO., Monadnock Block, Chicago, III., N. W. States Sales Department.
A. S. PARTRIDGE, Bank of Commerce Building, St- Loaip, Mo., S. W. States Sales Department.
CHAS. A. OAVAGNA, Neave Building. Cincinnati Ohio. Central States Sales Department.
EDWARD P, SHARP, 44 Niagara St,, BufEalo, N. Y., Northern States Sales Department.
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EDWIN HARRINGTON, SON & CO., Inc. "The Manistee"-'-' Steam Pumps
I>fsign*'rs ami Jtl(iuufarttifci-s,

J^^SaW^SSk^.^ 1524 Penna. Ave.,

Philadelphia, Pa.

(jaliilogue.

ANTI-FRICTION

TraTCliug Cranes

Hoists, Machine Tools.

Holds Load
at any Point.

Meolion this Paper.

Books
Oq electrreal subjects sent to any
address on receipt of price, postage

Electrician Publishing Co.,

6 Lakeside Bids., CHICAGO.
Free.

FREE!
Our 24-page cataloirue of Organs,
also ou r new and elegant catalogue
ot Pianos, containing 16 pp. We
have the laigest manufactory in
the world.rrom which we sell direct
totheconsumtjrat wholesale prices,
thus saving t he iirolitsot tbedealer
and the commissions oCthe agents.
We furnish a lirsUclassOrgan.war-
i-anted 20 years, with ©07 Kl?]l
stool and book, foronly v£ I tvv

INo money required until instru-
ment has been thorouirhly tested
in yourown house. Sold on iustal-
ments. Easy payment.
We positively guarantee every

OrganandPiano2.)i/fars. SendfoV
catalogue at once iCyou wantto ob-
tain the greatest bargain on earth.
Write navie and uddress plainly.
and we will send by mail same day
letter is received. As an advertise-
ment, we willsellthefirstPiahoof
ourmake in a» I ^C Stool, booli.
place for onlyw I fvi and cover'
free. Regular price, $3;'jO.

BEETHOVEN PIANO &. ORGAN CO., P. O. Box 1309 WASHINGTON, N. U.

Electricians—Are You Progressive?

C. K. MAC FADDEN

"^
If so, you will be interested In any book
that will give you the latest information
on that subject ....

OUR NEW BOOK,
"The Practical Application of Dynamo Electric Machinery"

...IS A STRICTLY 1894 BOOK...
and gives many new points for Dynamo Tenders, Motor Men, Linemen, and all other
branches. Each subject is thoroughly treated, and in such a manner, that it can
iDe readil}' understood. The Book is profusely illustrated with Original Cuts, show-
ing latest improvements, etc. 163 Pages, good paper, flexible binding, size suit-
able for pocket.

PRICE $1.00. SEND FOR ONE.
ELECTRICIAN PUBLISHING CO., No. 6 Lakeside Building, CHICAGO, ILL.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUrLDEES OF EAUWAT AND TEAITWAY OAES OF ALL CLASSES.

Special attention given to the bnllding of Electric Motor and Trail Oars.
IderB of BriU No. 31 Truck with soUd forged frame, and "Eureka" ivlaiiicom Traction PlvotAl Tmok.

Improved

FOR EVERY POSSIBLE SERVICE.

RELIABLE and DURABLE
NO OUTSIDE VALVE GEAR. .j^^T^Afcjt 1^

IIAMISTKK. 3IICU. Send for Catalogue an'l Prices.

MANUFACTURED BY

Manistee Iron Works Company,

RELIABLESENGINE.
Automatic Cat-OIT, Self-OillDe,

Perfect Besulation,
fi^implfl Constrnctlon.

Adapted for Elec'ri<i Lti^ht nr any Pnrpoae reqnirlDg
Power and H-<Kvy, C mtlnaoaB Worb.

Modarute Prices.

Write for Circnlars and Prlceatothe Manafacturer^,

J. F. CHUSE & CO., WIATTOON, ILL.

The Clonhrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.

BUII-.T IN XJNIXS OF SO TO lOOO H, P.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

t^pecificafions, dran-ings and prices furnished
on application.

Send for Catalogue of Climax and Comoound iSoilers.

ROOT IMPROVED WATER TUBE BOILER.

SBLLINO AGENTS:

Monadnock BIocIc, Chicago, III.

IVeave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG-. CO.,

--— 28 Cliff Street, NEW YORK.

The Telephone Hand-Book.

HERBERT LAWS WEBB-

Price $1.00*

The only complete and practical work of
its kind on the market.

PUBLISHED BX

IHE ELECTRICIAN PUBLISHING CO.,

i Lakeside Bnilding, Chicago.

Racine Automatic
HIGH SPEED

ENGINES,
From 1 to 125 H. P.

Especiallv Adajited for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy Is desired.

Over 2,500 in use.

Purcupine iind Tubular

BOILERS.
j^ MARINE ENGINES
ti AND OUTFITS.

Send for Caliilogiie

describing our new i

to 6 H. P. Autoiriatfc

Eiifiine and Bailer
oiiltit.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Building

Works. Racine, Wis. CHICAGO. ILL.. U. S. A.

-Ml GENUINE
INGOTS I MANUFACTURES

B E A R U R
\

REC.JRADE MARKS.

^^Ao^h^^-MlOTl/ll.^

PHOSPHOR-BRONZE
Ingots, Castings, Wire, Sheet &c.

TheRhosphor Bronze Smelting Co.liMiTED
2200WASHrillGTONAVE.,PHILflDELPHM.,PA.
ORICINAL MANUFACTURERS OF PHOSPHOR-"
Bronze in theUnited States and Sole
Makers of"ELEPHANT.BRAND"Phosphor-Bronze,
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WESTINGHOUSE

ELECTRIC & MFG. CO. )

THE

Menberger Mternating unireni mt,
manufactured by this company, which has been on the market

since 1888, is now in use for

Two Million One Hundred Thousand
2,100,000

SIXTEEN CANDLE POWER LAMPS.

It is simple in design. Reliable in operation and durable in construction.

It was the FIRST METER approved by the Board of Trade of London, England.

Westinghouse Electric & Manufacturing Go,

Branches in all principal Cities,
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"Wood" Station Instruments
Ammeters and Voltmeters of any Capacity for Alternating or Direct Currents.

Tl- ese Instruments contain the following advantages:
Extreme Simplicity. Total absence of springs or permanent magnets subject
Abso ute reliability, with uniform scale divisions through- to change with time or temperature.

out the whole range. Beautiful design and superior workmanship and finish.

FORT WAYNE ELECTRIC CORPORATION,
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POROUS .^^-

Why not set V^V^ ^
the best? t^\^

^'

1888. ^V- J.''«-^vC^^^ Give as
^^^^ ^ trial order.# '^

-CUPS
ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
135 South 2^ St. Philadelphia

Catalogues on Application
Send BueiaefB Card and mention

Western Electbioian.

SHULTZ PATENT
WOVEN LEATHER LINK BELTING

rcjjisSttULTZS PATENT
' ^ifULlEY COVER.

'RFIT DRESSING

?l^^^BEn CEMENT_ f,^^<^^^i^_^

UyJMAMO „ „ „ . "^aS lorfeculara-
pRELTINGto •** I.OU18, aio , TJ 8 A J ^

BRiSOHES: 1S4 Sammer St., Boston; 113 Liberty St., New Yoiki 123 North 3d St., Philadelphia,

BINDERS
For the Western Electrician

Electrician Publisliing Co.,

6 liafeesideBlits., - Chicago. $1.00

FIRE!

The destruction of our works by fire on April y, was almost complete.

We have already resumed manufacturing and are making limited shipments which are daily increasing.

Send us your Orders, We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

BJoxisr "STor-ls..
SIZBB rP TO !t50 H. P.

FIRE!

Black Diamond File Works.
Est. 1863. Inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Onr regular goods are on sale in every leading Hardware
Store in <be United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

MANY SWITCHES

t ^mT/ ' NEW ENGLAND SWITCH

HATE COME AND GONE, BUT THE

IS STILL THE

PEER OF ALL.
TRY THEM AND WONDER WHY TOD ETEE USED

ANY OTHER.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

MEOBERY SWITCHES
AND ABSOLUTELY WATERPROOF

A. W. SOLOMON,
Savannah, Ga.

SELLING AGENTS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.

JOSHUA HENDY MACH WORKS,
San Francisco, Gal.

IHanulaclured by THE FIBERITE CO., Mechanicville, N. Y.

s
p
E
C
I

A
L
T
I

E

S. K. C. SPARK ARRESTER
STORM and BUG
PROTECTOR.

S. K. C, ARC CUT OUT.

S. K. C. SWITCHES.
S. K. C. HANGER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write tor Circulars and Prices.

s. S.K.C. SPECIALTY CO., PJttsfield.Mass.

s.

K.

C.

s
p
E
C
I

A
L
T
I

E
S.

Electric Lighting and
Power Apparatoi.

THE

Tbe Bmeh Doable Aro

Lamp Patents suaitalned bj

repeated declsiona

of U. e. Courts. BRUSH
ELECTRIC CO.,

A Agencies in all large oltiea.

„ ,„ . „ ^,
The Knraell & Oflloer Eleotrlosl

No. 10Arc Dynamo, 100 hgbts, 2,000 candU- power. OonBtrnctlon Oo,, Denver, OoL
Basnaii & Hiius,Yokahaina, Japan. Office and Wcrke, Cor. Belden and Mason Sts.. CI>ETBI/A.IirD, OHIOc

- iiii'iniilrirT-~^-
%m m IRB wm
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

Simplex Blecrtrical Company,
7S-81 Cornhill, BOSTON, MASS.

WESTERN SELLING AGENT.

H. R. HIXSON,
1137 Moradnock Block. CHICAGO.

INSULATED WIRES and CABLES
Aerial. Undererronnd aii:d Snbniiirine,

fi>r Telephone, Telespaph, Iilsht and Power.

REBtTE TAPES. Write for catalogues, samples and price..

W. B. BRIXEY. Mfr., J. B. HAH, een'lA«ent
803 Broadway, Kew York.

. F. B. 9IOR!$E A CO., CALIFORNIA EIiKC. W^KS.,
Cblcaso, III, Ban Francisco, Cat,

ISTEW^ OBl.EAS(8 EJ^EG. CO., New Orleang, Lia.

Wis: HAVE BEAD
An exhaustive test of the Packard lamps made by a

disinterested expert and publish the results complete.

Study this report carefully and you will see that you
cannot afford to use any lamp but the Packard. ,,;R;eei U; /^v^S,

suits guaranteed, //'S^X^Ja^'c^':.
NEW YORK & OHIO Wfj

Tf'ABREIIf,;^

ANDERSON STEEL TROLLEY POLES AND HA

PIVOTAL BOSTON TROLLEYS
Beceived only Award for Trolleys at Cblcaso,

MannfactuTed by AliBERT Jt J. H. AlHDEBSON, 289-293 A. St., Boston, Mas..

IRON
CIiAD

RHEOSTATS,
MiNOFACTnaiD BS

Geo. L. Colgate Company,

1 36 Liberty St., New York.

S^^^O°^^t |Bn.toes.Man.B.r..
GEO. T. MANSON,

Oea'lSapt.
IV. H. BODQINS,

Secretarr.

THE OKONITE COMPANY, LIMITED,

^ON'-i

TRADE MARK.
BRANCHES :Chlcago, Boston, .

Kanfiaf) City, Omaba, LnuisvJlle. St-

13 Park R6wp New York.
INSULATED

WIRES iiDCABLESo
For Aerial, Submarine and Underground Utt,

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.
Philadelpfcia, Pittsburgli, Minneapolis, Cincinnati*

t- toulB, San Francisco, London ana Ho. America.

IMPORTED

Carbons
FOR ARC LIGHTS.

EQUALTOTHE
BEST.

Kept in Stoclc.

Ed.Wertheim.
55 8. Canal ISt.,

CHICACO.

MAHTTFACTUBBB OT

ZIVSniiATESD XSIiECTRIC WIRE,
FI>]£:3CIBI:.B: cords and CiVBr^SS.

eoo and 808 Korth Third street. - - PHlIiAJPEIiPIEHA. PA.

High and Low Tension, Direct and Alternating,

for all classes of work.

Foreign and Domestic, all of standard makes.
These goods MUST BE SOLD to close an estate.

Lowest possible prices. Write to

CHAS. H. WATERMAN. 1305 Kavemeyer Building,
26 Cortlandt St., NEW YORK.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plant»r
Estimates and Drawings Submitted.

WESTON ENGINE CO.t
PAINTED POST, N. Y.

REPKESENTJ!TIVES.
JDLIAN SOHOJjL & CO., - 126 Liberty Bt., N. T. Oily.
HOFFMAN-KUSSELL CO., - 82 Lake St., Ohicago, lU.
aOHANTON SCPPLY & MAOH'T CO.. - Spranton, Pa.
TH08. K. CAREY & BROS. CO.. 20 Lieht St.. Baltimore, Md,
MITCHELL, LEWIS & BTAVER CO., Seattle, Wash.

BEST OF ALL IS

Made by J. H. BrWSEMr A CO., »« Cortlandt St., New 'Fork.

BHt Oonrtruotion ani Ingredients. Strongeat, most Durable and Beliabla. Size 6i3H, 60 eta. p»r .tIS,

LIBUBAl, DISCODNTS.

IRON ARMORED

IHSULATine CONDUITS.
Two Wires in a Single Tube, the

Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO.,
General Offices and Works: 537 W^. 34th St., Xew Torfe.

Edwd. H. Johnson, Prest. E. W. Little, Vice-PreBt. and Gen. Mgr. Clias. P. Gteddea, Sec'y and Treae.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

0. J. Mayer, Betz Bldg., PhlladelphAs, Pa.
Smith tfc Wallace, Hamilton St , Boston, Mass.
Ed. V. Sharp, 44 Niagara St., Buffalo, N. T.
Arthur 8. Partridge, Bank of Commerce Bidg:.,

St. Loulfi, Mo.
StandardBy. Supply Co., Monadnoct Bldg.,

Chicago, 111.

Reger 2i Atwater. 214 Pine St , Stfa Francisco,
California.

Central El»>ctrlc Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Libnrty St,, New York.

THE BALL ^ WOOD COMPANY.
Builders of Improved Antoiaatfo Cnt-off Engines •

JB£PBES£26tATITS:S :

Stem & Silverman, 707 Arch St., Philadelphia, Pa. 0. E. Sargent, Tort Cearbom Bldg., Chicago, HI,
George M. Kenyon, Eadicott Arcade, St. Paul, Minn. Jamea & Company, Chattanooga. Tenn.

STANDARD UNDERGROUND GABLE CO., U/IRF^ anil HARI fSTHi: BOOKEBT, WESTINaHOUHE BUTLDIKO, TIUES BUtLDINa, W I I I ^B^J UIIU ^J ff4 ^4 ^B ^M^^OUIQAQO. PITTSBDEG. HEW YOEK. W ^^ ^^ ^~ ^" ^^ ^^ ^^ ^^ ^^ M
ttUBbAM^tfaaH

) .r,.A.,^.,v^.„rT..l^.,Hn-T^„ -
I Phni.n. r^,:.,,'...-.. w.- „
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THE TEST BELOW I
Showing curves in broken lines on FOUR Columbia and FIVE Edison lamps, is a copy of curves fe'c'efttly published by

the Columbia Company. The lower curve, represented by a continuous line, is the result of a test made by us on THIRTY-
FOUR Columbia lamps, starting at an initial economy of 3.1 watt per candle, the voltage being maintained constant

throughout their life. The lamps, being taken from sample lots purchased recently in all parts of the country, should

show the AVERAGE RESULT which would be obtained from the REGULAR PRODUCT of the Columbia Coiiipany.

Hours 100 200 300 400 500 600 700

NOTE THE DEADLY PARALLEL!!
In the COLUMBIA COMPANY'S test only 20 per cent. In the EDISON COMPANY'S test 50 per cent, of

of FIVE Edison lamps had burned out at 300 hours. , THIRTY-FOUR Columbia lamps had burned out at

300 hours.

The DROP IN CANDLE POWER and CONSEQUENT INCREASE IN WATTS PER CANDLE of the

COLUMBIA LAMPS speaks for itself.

To insure the quality of their product, expensive continuous tests are run by the EDISON GENERAL ELECTRIC
COMPANY'S LAMP WORKS on each day's product, and also on the product of all companies manufacturing lamps,

either in this country or Europe. SIMILAR TESTS ARE A NECESSITY TO MAINTAIN A UNIFORM
,

QUALITY. NEW TYPE EDISON LAMPS purchased in the open market will, at the same voltage and economy,

surpass results which can be obtained with any make of incandescent lamps as regards LIFE and HOLDING UP IN
CANDLE POWER.

If prices quoted you on NEW TYPE EDISON lamps are not satisfactory, we can furnish at lower prices our
"CRESCENT" lamps, which are equal in quality to any lamps in the market.

Our daily output having been largely increased by reason of great increase of orders, until such output is greater

than the combined production of all other lamp factories in this country, we are enabled to quote our present low prices for

the BEST LAMP WHICH HAS EVER BEEN PRODUCED BY ANY MANUFACTURER.

NEW TYPE EDISON LAMPS ARE, AND WILL BE MAINTAINED, THE STANDARD OF
QUALITY REGARDLESS OF PRICE.

For information and prices of NEW TYPE EDISON or CRESCENT lamps, address any of our sales ofifices given

below, or Manager Lamp Sales,

GENERAL ELECTRIC COMPANY
HABRIStOSr, ST. J.

f

MAIN OFFICE; SCHENECTADY, N. Y.

SALES OFFrCES:

Boston, Mass., i8o Summer Street.

New York, N. Y., 44 Broad Street.

Syracnse, N. Y., Sedgwick, Andrews & Kennedy Bldg.
BaSalo, N. Y., Erie County Savings Bank Building.
Phfladelphia, Pa., 509 Arch Street.

Bahimore, Md., 227 East German Street.

Pktsbnrg, Pa., Times Building.

Atlanta, 'Ga., Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Moaadnock Building.

Detro't, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City, Mo., New York Life Building,
St. Louis, Mo,, Wainwright Building.
Dallas, Tex.i Corner Elm and Griffin Streets.
Helena, Mont., Electric Building.
Denver, Colo., 505 i6th St.

San Francisco, Cal., 15 First Street.

Portland, Ore., Front and Ankeny Streets
Seattle, Washington, Bailey Building.

For all business outside the United States and Canada: Foreign Dept , Schenectady, N. Y. and 44 Broad Street, N. Y.

For Canada, address 'Canadian General Electric Company, 'Ltd., Toronto, Canada.

Hi
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
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Electric Storage Battery Co.
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Miamisburg Electric Co
Newton Rubber Wks.
Ohio Storage Battery Co.
Partrick A Carter Co.
Western Electric Co.

Belie.
.Andrae A Sons, J.

Central Electric Co.
Electric Appliance Co.
Gillette, E. A F.
Huebel & Manger,
Ostrander A Co., W. R.
Partrick A Carter Go
Western Electric Co.

Beltins,
Shultz Belting Co.
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Abendroth A Root Mfg. Co,
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co,
Moyes, L. M.
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Corey. R. B.
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Hardtmuth A Co., F.
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Reisinger, Hugo.
Wertheim, Ed.
Western Electric Co.
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cal Engineers.

Arnold, B J.

Bain, Force.
Bryan, Wm. H
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Goltz A Sinclair.
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WaJkins, Louis E.

Electrical Instruments.
Anderson, AlbertA J. M.
Bunnell A Co., J. H.
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Nuttall Co., R. D.
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General Electric Co.

Engines, 6ss.
Otto Gas Engine Wks.

Engines, Steam.
Ball A Wood Co., The.
Chuse A Co., J. F.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Co.

Engravers.
Chic. Electro A Stereo Co.
Illinois Eng. Co.
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Central Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.

Feed Water Acaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Vulcanised Fibre Co.

Fire Alarms.
Partrick A Carter Co.
Western Electric Go.

FnselVire.
Brixey, W. R.
Central Electric Go.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

Gas Ijlglitlng, Electric.
Partrick A Carter Co.

drearn.
Besly A Co., Chas. H.
Nuttall Co., R. D.

General Elec. Supplies.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly A Co., Chas. H.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Elliott- Lincoln Elec. Co.
Farr Tel- A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Goltz A Sinclair.
Hayes, Fyfe Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
Metropolitan Electric Co.
Mianus Electric Co.
Morris A MacCurdy,
Partrick A Carter Co.
Piatt, O. S.

Queen A Co Inc.
Sioux City Brass Works,
S K. C. Specialty Co.
Solar Electric Co.
Standard Tel. A Elec. Co.
Thayer Electric Co.

Globes and Electrical
Glass'ware.

Edgerton Pottery Co.
Edwards, W. S. Mfg. Co.
Hemingway Glass Co.

Grapbite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co,, Jos.

Hard Rubber Goods.
-Butler Hard Rubber Co.
Fiberite Co.. The.
Newton Rubber Wks.

lusulators and Xnsulat-
ing Materials.

Anderson, Albert A J. M.
Andrae A Sons, J.
Brixey, W. R.
BunnellACo., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Crocker-Wheeler Elec, Co.

. Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works,
Farr Tel. A Const. Supply Co,
Fiberite Co., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Louisville Elec. Wks.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
Nuttall Co., R. D.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated Wires and
Cables—Magnet Tl^ire.

American Electrical Works.
Brixey, W. R,
Bunnell A Co.. J. H.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

JLamps. Incandescent.
Am. Electrical Mfg. Co.
Buckeye Electric Co.
Central Electric Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Ohio Co.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.AMfg Co,

Lightning Arresters.
Colgate Co , Geo. L.

Diamond Electric Co.
Electric Appliance Co.
General Electric Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical ifTachlnery
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Manistee Iron Wks. Co,

Mica.
Johns Mfg. Co., H. W,
Munsell A Co. Eugene.

Mining Apparatus, Elec.
General Electric Co.
j^PJlaT!gTv^pr'j'-T?'J.p"t7^^/i CU

Motors.
Audrae & Sons, J
Belknap Motor Co.
Brush Electric Co.
Central Electric Co.
Colburn El. Mfg. Co
Crocker-Wheeler Elec. Co.Eddy Elec. Mfg. Co.

Elliott-LiDroln Eleo. Co.
Ft.Wayne Elec. Corporation
General Electric Co.

Roth Bros. A Co
Royal Electric Co
Sioux City Brass Worfis.
Standard Electric Co
Stanley Elec. Mfg. Co'Wagner Elec. Mfg. CoWalker Mfg. Co

Paci'lSS*"'"®^^-*^^^^ °'*-

BesIyACo., Chas. H
pJl^lj^k Packing Co.

MorrisA MacCurdy
Standard Paint Co

'

Patents.
Gooch, Chas. J.

Phosphor Sronze

Baker* Co.
Poles.
Morris, Tasker & Co
Nuttall Co., R D
Valentine-Clark Co,

Porcelain.
Empire China Works
General Electric Co '

Hemingray Glass Co.
PSbiistters, i<:iecerlcal.
Electrician Publishing CoPumps.
IVIanistee Iron "^Vks CoPusb Bnitons
Central Electric Co
Electric Appliance Co
Partri a Carter Co.

Bbeostats.
Central Electric Co
General Electric Co
Hayes, Eyfe Co.
Royal Electr c Co,

Nnl AmmODiaC'
Klipstein A Co , A

811b Urald.
Boston Braid Mfg Co

Speaklne Tnbes
Central Electric Co
Electric Appliance Co
Ostrander & Co , W R'
Partrick & Carter Co.

Speed Indicators
Besly & Co., Clias. H
Colgate Co., Geo. L.
Diamond Electric Co
Queen & Co. Inc.

Steam Heatlna.
Goubert Mfg. Co
Webster & Co., Warren

Storage Batteries.
E ectrio-Power Storage Co.
Electric Storage Battery CoOhio storage Battery Co

Street Oars.
Brill, J. G. Co.

Tapes, fnsalatins
American Electrical Works
Brixey, W. R.

'"lio.

Central Electric Co.
Electric Appliance Co
Moore, Alfred P
St"" K"'^ Insulated Wire Co.Okonite Co. , The
Phillips insulated Wire CoSimplex Electrical Co
Standard Psint Co

Telegrapli Apparatus.
Electric Appliance Co
Partrick & Carter Co

'

Western Electric Co
'

Telephones and" Tele-phone Tiaterial.
Andrae A Sons, J.
Central Electric Co
Farr Tel, * Const. Supply Co
Forsyth & Fisk.
Gillette, E. A P.
Gustafson, W. A.
McEvoy. o. H.
Mianus Electric Co,
Mo. Telephone Mfg. Co
Partrick & Carter Co.
Phila. Telephone CO
Public Telephone Co
Standard Tel, & Elec 'co
U. S, Tel. Const. Co.'
Universal Telephone Co'
Western Electric Go
Western Tel, Const. Co

Transformers.
Central Electric Oo.
Chicago Gen'l Fixture Co
Diamond Electric Co
Pt.Wayne Elec. Corporation
General Electric Co;
Hornberger Elec. Mfg Co
Louisville Elec- Wks
Royal Eieetrio Co

_ Stanley Electric Mfg, Co
Wagner Eleo, Mfg, Co

Trolley Cord,
Samson Cordage Wks.

TrncMs. Electric Car
General Electric Co
Westinghouse El. A Mfg. Co.

Tnrbine WTieels.
Dayton Globe Iron Works Co
Lellel &. Co., Jas.
Replogle Governor Wks
Smith, S. Morgan.
Stillwell-Bierce 4 Smlth-
Vaiie Co.

Universities.
Int. Corr. Schools.
Rose Poly. Institute.

W^ater W^heels.
Leffel & Co., Jas
Replogle Governor Wks
Smith, S. Morgan.

TFlre, Bare.
Anderson, Albert A J M
Eesly & Co., Chas. H.
Bishop Gntta Percha Co
Brixey, W. R.
Central Electric Co.
Electric Appliance Co
Independent Eieetrio Co
National India Rubber Co
NuttaU Co., R. D.
OkonlteCo., The.
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"SHIP" CORED
( Trade Mark.

)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN 4b CO., VIENNA, AUSTRIA.
SEND FOB SAMPLES AND PRICE LIST TO

A. DERONDE lb CO., ^°'- ^^-'-- 254 Front St.. NEW YORK.

Solar

Electric Co.,
SUCCESSORS TO

Brooklyn Electric Mfg. Co.

Solar Arc Lamp Co.

Solar Low Potential

Arc Lamps,
Switches -"

Switchboards.
65-67 Duane Street, New York.

Chicago General Fixture Co.,

169 Adams St., CHICAGO, ILL.

BERGMANN ARC LAMPS -' SWITCHES.

GERMAN CARBONS.

PHOENIX TRANSFORMERS.

ELECTRICAL SUPPLIES and FIXTURES.

Books
On electrical subjects sent to any
address on receipt of price, postage

Electrician Publishing Co.,

6 Lakeside Bldg:.,
Free.

CHICAGO.

MANY SWITCHES
HATE aOME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TKT THEM AND WONDEK WHY TOU EVER USED

ANY OTHEK.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

m.

Electric supplies.
Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Tiiayer Electric Co.
1027 Garfield Building,

p

TELEPHONE 2910.

Don't let your contracts until you get our prices.

'

Prompt attention given to all orders.
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Telegraph
Instruments,

Keys, Sounders,
Relays, Batteries,

Switches,

Lightning
Arresters and
Sundry Supplies.

We carry in stock a large line of standard goods, ranging from the

more expensive regular W. U. types and other patterns, to the cheaper

grades intended for experimental and amateur work. Workmanship and

tmish first-class. We solicit orders for these goods and take the greatest

care in sending just what is wanted, at reasonable prices. Material

carefully packed for shipment to any distance.

The Largest Electrical Supply Company in the U. 5.

General Western Agents: Okonite Wires, Lundell Fans and Motors, Interior Conduit Supplies.

Central Electric Company,
173=175 Adams St.,

CHICAGO.
St. Louis:

Southern Electrical Supply Co.

New Orleans:

1010 Canal Street.

Kansas City:

Qate City Electric Co.

The Ohio Storag^e Battery Company,
Sole Mtaimfacturers, uuder Exclusive License, of the Ford-Washburn Storelectro Co.'s
^tAVlO'P Tt*lf t Ariptt" T1>^ niof^t durable Baiteri4>8 ever prodaced. Foi' street RaiHvays, lilehtine Planln, Eleetrie 1 annrbeB,
^:?tl/l o^Kj AHllil^L lea. j^ieclric Carriases. Uoetors and Deatlsls ; and for any other worK Avhere Storage Batteries can be used.

SPFPT A I TIP'S* Isolated Plants for house lighting, and cells tor surgical, telegraph, telephone and phonographic uses. Small
i5irXiVjia.lj lXCii3>

(.g|]g made to order. Send for catalogue giving capacities, weights, etc.

Tlf 1|V ^^'P A TTTIIP'Q m? TTIP PlfT 1 • Theabllltytostandan incessant charae and dischareewilhoatsnyinjaty.whfch
.^'i^A^' A AJJ*- A u Al Jj k5 \J±. X±l.Li \jXjAjAjw is an advantage tbat rannot be exas;^erated: the capability ofenlurln^ a repeated
diwi'liar^e on a dead short ciiciilt withont in.inry to the cells : the special form of cell Tvhlch frees IT from tlie weaknesses that have
made other types a failure.

EASTEBJr OFFICE: 8113 Broadway, New York City. J. A. MACHADO, .^gent.

52 WADE BUILDING,
CLEVELAND, OHIO, U. S. A.THE OHIO STORAGE BATTERY CO.,

EDDY GENERATORS.
Direct ConDected or Belted for Electric Railways, Central Stations, Isolated ligliting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

JPotver through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY, W. T. Osborn.

m
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RECEPTACLE FOR SHADE HOLDER.
Double pole. Easily fused. No wiring to the socket. Contact made direct on the

rosette ears. Top porcelain is interchangeable, and will fit any one of our different styles of

rosette bases.

Eloctric EHpoerJHg and Snppl} Companji
p

New York Office: THAMES BUILDING. s'srn.A.oxjsDES, 3xr.

Automatic in Release^
with I>. P. i^witcb.

The FYFE RHEOSTAT
(For Starting, Regulating and Saving Motors)

Is Automatic in Release

I
from any Point of the
Resistance.

j Made witli and fitliont D. P, SffitcL

AlisoMely Firepoof.

Maile for aiy Poier,

Costs Less Itan Olil Styles.

Write or Call for Descriptive Price List.

Hayes, Fyfe Company,
Cblcago Office, 1006 Pontiac Bldg.

TELEPHONES.
Magneto Bells.

Hunnings, Blake and Ball

TRANSMITTERS,
RECEIVERS.

Telephone Wood Work.

INDUCTION COILS,
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots.

Sentt for Vatntoyue,

MIANUS ELECTRIC CO,, - Mianus, Conn,

The S. K. G. Two Phase Alternating Current System,

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simple and consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

it is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service:

i. e., the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from i lo for isolated lighting to the high voltages required for power transmission
work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can
be connected at will for either i,ooo or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the
manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the grea'est economy. We are prepared to fill all orders promptly,
and carry a full stock of transformers in Chicago.

Patents
-Our apparatus is novel, different from anything heretofore made, and cov

infringing patents belonging to others, and shall avail ourselves of the patents under which
we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURING CO.
PITTSFIELD,

• I B IVIAoSs

Western Office, 305 Dearborn Street, Chicago, 111,
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THE BOUDREAUX DYNAMO BRUSH CO.,
Mailers Building, CHICAGO. Postal Telegraph Building, NEW YORK.

Sole- Agent for Canada. B. E. T. PRINGLE. Montreal, Que. Sole Agent for New England States, ALTON D. ADAMS, Boston
Sole Apents for the Pacific Coast, J. W. BROOKS & CO., 120 Sutter St., San Francisco, Cal.
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TELEPHONE CORDS
!$eDil for (Circular and

Price LiMt. Address

C. H. McWOYp
I.OWRLI.. MAS**.

$5 TO $15 TEIaEPHOIffGS.
Sapplies of Every Deecriptlon.

Transmitters (Blabe Pattern); Hunoing Silver Diaphragm or Magneto Receivers; Magneto
Bells; Wire Cross Arms; Insulators; Induction Coils; Bacfeboards; Switches; Batteries,

etc. Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 343 ©earborn St., Chicago.

Western Agents for DANBURT ELECTRICAL WORKS.

TUs company iB mimafsctnriDg A Compound Magnoto Telephone
Which it BellB oatright anoer a guarantee both as to efficiency and as against Infringement of patents.

It talks as well over one hnndred miles as any other Telephone talks over one mile.
This company is also prepared to folly equip Telephone exchanges, (furnishing everything fronj

the telephone to the wire and poles). Private lines, Factory plants, etc., and do all kinds of constmC'
tlon work. Send for circulars and price lists.

WE8T£BN TKI^RFHONE COXSTRrCTIOX CO.,
539, 540 and 541 aionadnock BLk., Ctalcago, 111.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers,

Write for prices.

FORSYTH <&FISK.
Sole Manufacturers,

64» and 644 Rialto Bldg.,
ry Office : 33 Mfrs Bldg.,

cor. Canal and Randolph Sts.,

Factory Office : 33 Mfrs- Bldg., pUiPAPn

BLAKE TRANSMITTERS.
CO]lIPK.£T£, SS.OO EACH.

In Walnut and Oak Oases.
Blabe Transmitter Castings, $1.00.

Philadelphia Telephone Co.,
Box 707, Philadelphia.

For the WESTERN ELECTRICIAN,—si.oo.

—

THIS TELEPHONE

IS GALLED THE

Ions Distaice,
No. I.

Will epeak one thousand miles
on a properly conetmcted
line. Ton can hear a watch tick
one hundred miles. Is that
satisfactory? If eo, write to

W. A. CUSTAFSON,

For prices and information.
Send business card, I sell to
the trade only.

Suhscrilie for the Western Electrician,

ELEPHONES
FOR ALL PURPOSES, AT THE LOWEST PRICES.

SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO., ^''^''^l^.tSStk^o .

Maqneto Bells

T
AND

standard
Goods.
No

Infringements.
TELEPHONES.

Get Our Prices
Before

Purchasing
Elsewhere.

E. & F. GILLETTE,
BATFORT, CONN.

P. L. SPOONER, President. C. E. BE0S8, General Manager.
B. B, CLARKE, Vice-Prest. H. 0. DODGE, GenM Sapt.
S. S. KILVINGTON, 2d Vice-President.

E. W. BATOHELDER, Secretary.
R. M. LAMP, Treasurer.
0. F. LAMB, General Attorney.

THE STANDARD

Telephone and Electric Co.,
Ik^E^DISOlSr, "WIS., XJ. S. A...

MANUrAOTlfREKS OF THE

STANDARD LOUD SPEAKING TELEPHONE.
Employing Milde Microphone.

n. S. Patent granted April 17, 1894.

Perfect «n Detail, of Highest Efficiency, and Best Possible Elec-

trical and Mechanical Construction.

Standard TelephonesBole Agents for the TTnlted

States for the celebrated

Milde Battery

Transmitter.

Sensitive as a Blake.

Powerful as a Solid-back.

No adjustment required.

Will not Pack or get out of

order.

Have been adopted by Tele-
phone hxchangee. Leading
Railway Oompan'es and Cor-
porations, throuehoat the
United States, for long distance
work after severe comparative
tests.

Our Warehouse

Telephone System
Is in upe in Pnblio Buildings
Banks, Wholesale Houses and
Factories.

Contractors for

Complete Telephone.

Exchanges
For Cities, Towns or Villages,
Toll Lines and Warehouse
Plants.

For Simplicity, small dimen-
sions, entire multicontact,
and powerful transmission it

has no equal. Adopted by
GoTernmenls, £xchans:es and
Railways In EUROPE, ASIA
and SOUTH AMERICA.

LONG AND SHORT DISTANCE. (Non-Infringing.)

Tha MiMa TnanemiHop lias received the following awards:— Gold Medals at Havre,
Wvs mi IIIC 'I ail sill I lie I Barcelona, and Brussels, 1887-88; eight Gold and Bronze Medals,

Paris. 1889; Gold Medal, Edinburgh, 1890; Hors Concoors, Paris, 1890, Chicago, 1893, and numerous
others. C03IPAB1S0IV IWVITED.
Trial Instrwnents sent to any jtart of the Vnitea States,

Many leading Supply houses handle our apparatus exclusively.

Prices moderate, Liberal discount to dealers ordering in quantities

Correspondence Solicited.

We Sell on Merit, and will Guarantee Perfect Satisfaction.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
Issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.
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INCANDESCENT LAMPS.
WE

MANUFACTURE
THE

iC

GLOBE
PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacuum. Samples and Prices Furnished

on Application. Correspondence Solicited

QLOBE ELECTRIC LIGHT CO.. 6 Clifton St., ROXBURY, MASS.
j^^e:i<it^ vsr.A.Tvi-rE:rD. w^fritte: \j^.

H

M

FEED WIRE INSULATORS.

No. 900. Ko. 902. No. 9(»5. No. 904.

PHlIiADELFHlA BREAK.

STK&IOHT UNDBB-BUN.
Send for Price List of

INSUlATIMG MATERIALS.
H. W. Johns Mfg. Co., '

so
^^

sW

pi ^^

Electricians—Are You Progressive?

C. K. MAC FADDEN
If so, you will be Interested In any book
that will give you the latest Information

on that subject ....

OUR NEW BOOK,

iraw YOBK.

240-242 Randolph St., Chicago.

PHII,AI>EI,PHIA.

Be Patient and Don't Worry!
TIMES ARE FAST IMPROVING.

The Fall will soon be here, when your output of current will be largely increased.

Write to me for Catalogue on

ARC LAMPS AND IMPORTED CARBONS.
Central Incandescent Are Light Co.'s "BERGMANN" LAMPS.

"KNIGHT" LAMPS. IMPORTED "NURNBERG" CARBONS.

General Sales Agent,

Havemtyer Building, NEW YORK.

"The Practical Application of Dynamo Electric Machinery"

...IS A STRICTLY 1894 BOOK...
and gives manv new points for Dynamo Tenders, Motor Men, Linemen, and all other
branches. Each subject is thoroughly treated, and in such a manner, that it can
be readily understood. The Book is profusely illustrated with Original Cuts, show-
ing latest improvements, etc. 168 Pages, good paper, flexible binding, size suit-

able for pocket.

PRICE SI.00. SEND FOR ONE.
ELECTRICIAN PUBLISHING CO,. No. 6 Lakeside Building, CHICAGO, ILL.

ISSl. 1838.

Morris, Tasker & Co.,
INCOEPOEATED.

Offices. 222-224 South Third Street,

PHILADELPHIA, PA.

PASCAL. IBON WORKS,
Pliiladelplila.

DJBIiAWARK IRON WORKS,
Kew Castle, Del.

Manufacturers of

Boiler Tfllifis, Wromlit

IroD Pijfis

EliECTRlC liieST and RAIIi-
TTAy PIPE POLES A

SPECIALTY^.

IF
you are anxious to

secure the latest

electrical books. YOU
should write to the

Electrician Publishing
Co., Chicago. You CAN'T

procure too many
reliable, readable
books to READ.

ni PIONEER FIIIM-F.Hlllllllllllll i Ct., Vlsnu, Auslril-Tlll PIONEER FIRM.
THE OXLT MANUFACTURERS OF

t<The Celebrated Austrian Cored Carbons."
American Biancb Office, 60 Liberty St., Hew York.

Beware of Impostors Claiming onr Male.

Send for Reduced Price Lists or Samples,

Alternating or Direct Cored Carbons One Price.

Special Qaotatlons for Export Trade

Leading Supply Honses Carry Onr Goods.
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attenHon of ELECTRIC COMPANIES le called to tliis CELBBBATEU 'H'A.TER
^VHEELi SB particularly adapted to their uee, on scconDt of its remarkably steady motion,
high sppect ai>d gr*- at eflicienoy and large eapaoity for its diameter, being donble
the power ol most wheels of the eame diameter. It ia used by a namber of the leading electric com-
paoieB with preat satiefaction. In the economical ase of water it ia without an equal, producing the
highest per cent of useful effect guaranteed*

SEND F'OR CATALOGVE AND I^AUTICVJLAMS.

The accompanyinK engraving represents a single 10-inch Victor Turbine on horizontal shaft to
develop 36 H, P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or ia pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

The StilwelhBierce & Smith-Vaile Co., Dayton, Ohio.
RisdoQ Iron & Locomotive Works, San Frsnoisoo, Cal., Paclflo Coast Agents.

:^/£ost ID'O.ra.'ble Cells Jp7co<3i-\j.oo<3L.

OS

00.

GO

14
®

o
63

W

QD

The Standard Open Circuit Bat-
teries of the World.

SEND FOE CIEOULiB AND PRICES.

THE LECLANCHE BAHERY CO.,

til to tt7 East tSlstSt., N. Y.

Manufactured by The Butler Hard Rubber Co.. 33 Mercer St., N. Y.

NORTH l!^TAB POIIVTS
Is the title of a boot of reference for all points be-
tween Chicago and Lake Superior on the line of
the Milwaukee & Nortljem R. B., and is a valuable
publication for business men and tourists who may
be Interested in the development of the agrlcult
ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an illustrated pamphle
telling " W/iere the Trout Hide " will be sent free
upon application to Geo. H. Heafford, General Pas-
senger Agent, "North Star Boate," Chicago, 111.

SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care taken in prodaclng a uniform article.

BOSTON BRAID MFG. CO.,
27 Beaoh Street, Boston, Mass.

PRIMARY

BATTERIES.

OVER 5 VDLTS-SAMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO. 10. 1^ and 14

"Whipple street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 in.

Price, $6.50.
Send for Sample

The Vacuum Feed Water Heater and

Purifier, the Webster Separator, and

Williames Vacuum System of Steam

Heating, are sold by us under guar-

antee to effect a saving in fuel and

water, which is fully set forth in cer-

tain catalogues that we send upon
application. . . . . .

WARREN WEBSTER 5 CO.."'
NEW YORK, 39 Cortlandt St. CHICAGO, Monadnock Bldg,

New Dynamo Tenders' Hand-Book.
By T. B. BADT.

226 Pages, HO Illustrations. Fle.xIbleClotti Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAGO.

A NEIW^ BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous iiand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW RESADir. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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CHICAGO EDISON CO., O^XO.a.Gt<3. XXjXj

DEALERS IN Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES, Etc.

IN STOCK.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BY THOMAS COMMERPORD MARTIN.

Cloth, 8vo. 330 Cuts and New Portrait. 600 Pas:es> Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1.

Chapter 2.

Chapteb 3

Chapter 4.

Chapter 5,

Chapter 6

Chapter 7

Chapter 8
Chapter 9
Chapter 10
Chapter 11

Chapter 12.

Chapter 13

Chapter 25.

Chapter 26.

.Biographical and Introductory.

.A New System of A ternating Current Motors and Transformers.

.The Tesla R rtatin? Magnedc Field.—Motors with CI jsed Conductora.
—-Syachronizing Motors.—Rotating Field Transformers.

.Modifications and Expansions of the Tesla Polyphase Sy.-tems.

. Utilizing Familiar T^ pe of Generators of the Continuous Current type.

.Method of Obtaining Desired Speed of Motor or Generator.

.Regula or for Rotary Current Motors.
.Single Circuit. Self-Starting Synchronizing Motors.
.Change from Double Current to Single Current M'.tor.

.Mot »r wich ''Current Laff" Artificially Secured.

.Another Method of Transformation from a Torque to a Synchronizing
Motor.

."Magnetic Lag" Motor.

.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.
Chapter 15 Motors with Circuits of Different Resistance.

Ch.apter 16 . . .Motor with Equal Magnetic ^Energies in Field and Armature.
Chapter 17 Mi tors with Coinciding Maxima of Magnetic Effect in Armature and

Field.

Chapter 18 Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Pa'ts of an Iron Core.
Chapter 19 Another Type of TesU Induct'on Motor.
Chapter 20 . . . Combinations of Sync ironizing Motor and Torque Motor.
Chapter 21 . . .Motor with a Condenser in the Armature Circuit.

Chapter 22 Motor w'th Condenser in one of the Field Circuits.

Ch-apter 23. . . .Tesla Polyphase Transformer.
Chapter 24. . . .A Constant 'urrent Transformer with Magnetic Shield between Coils

of Primary and Secondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents
Chapter 28

Chapter 27.

. .Introductory: The Scope of the Tesla Lectures.

. .The New York Lecture. Experiments with Alternate Currents of

very High Frequency, an 1 their application to Methods of Artificia'

Illumination. May 20. 1891.

. .The London Lecture. Experiments with Alternats Currents of High
Pote»tial and High Frequency. February 3, 1892.

.The Philadelphia and St, Louis Lecture On Light and other High
Frequency Phenomena. February and March, 1893.

Chapter 29. . . .Tesla Alternating Current Generators for High Frequency.
Chapter 30. . . . Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31. . . ."Massage" with Currents of High Frequency.
Chapter 32. . . .Electric Discharge in Vacuum Tubes.

Chapter 33..
Chapter 34. .

,

Chapter 35...

Chapter 36.

.

Chapter 37..,

Chapter 42..

.Method of Obtaining Direct from Alternating Currents.

.Condensers with Plates in Oil.

.Electrolytic Registering Meter.

. Thermo-Magnetic Motors and Pyro-Magnetic Generators.

.Anti-Sparking Dynamo Brush and Commutator.

PART III.—Miscellaneous Inventions and Writings.
Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Ch-APTER 39. . . .Improvement in Dynamo and Motor Construction.
Chapter 40 Tesla Direct Currfnt Arc Lighting System.
Chapter 41 Improvement in Unipolar Generators.

PART IV.—Appendix: Early Phase IMotors and the Tesla Oscillator.

.Mr. Tesla's Personal Exhibit at the World's Fair.
|
Chapter 43. . . .The Te«la Mechanical and Electrical Oscillators.

This Tolame is ofthe ntmost interest and Talne to all in any wise concerned in tlie study, production ^r ntllization
ot electric currents. S>ftnt postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHINC CO., 6 Lakeside Building, Chicago.

,-: SLOANt

624 pages, $3.00. 150 pages, 11.00 168 pages, $1.00. 135 pages, $1.00. 140 pnt;.-, ?1 (

An Excellent Series of Electrical Books.
BY X. O'COHKOR SLOJLHE.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHINC COMPANY, 6 Lakeside BIdg., Chicago.
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THE FREEMkN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
WRITE US FOR INFORMATION AND CATALOGUE.AGENTS WANTED IN ALL CITIES.

-TBCE-

Newton Rubber Works,
Newton Upper Falls, Mass.

Just Wbat Yoa M LooklDg For I

A NEW AND VALUABLE BOOK.

ELECTRIC LIGHTING PLANTS
THEZIS COST -A.XTID 0^'EI5-A-TI03Sr.

f

Data compiled from station reports of electric lighting plants employing overhead circuits, writh suggestions pertaining to

the information usually desired by the non-technical purchaser.

With Numerous Uluatrationa, Diagrams, Plans, Tables, Etc. 275 Pages. Cloth. Price $2.00, Postage Free.

This work gives all necessary data for the erection of an electric light plant of any size.

THE COST OF ARC LIGHTING. THE COST OF INCANDESCENT LIGHTING.

READ THE TABLE OF CONTENTS:
AlternatlDg Arc Lamps, Arc Plsnte, BeltlDg, Boilers, Boiler Setting, Boiler Efaclencies, Books,

Building, OoBt of Arc Dynamos and Lamps, Ooat of Arc Plaota Erected, Cost of Alternating Dynamos,
Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Coat of Bricb Chimneye, Cost of Cop-
per for Alternating Olrcoit, Cost of Corliaa Engines, Cost of Compound Corlisa Eneines, Cost of Com-
pound High Speed Engines, Cost of Condensere, Cost of Friction Clutch Pulleya, Coat of Heaters, Cost
of High Speed Engines, Cost of Incandescent Dynamos, Cost of Idlers, Cost of lojectors. Cost of
Meters, Cost of Motors, Cost of Operating Lamp? per hoar, Cost of Power Generators, Cost of Poles,
Coet of Plain Pulleys, Coat of Pillow BlocSe, Cost of Pumpa, Cost of Shafting, Coat of Shaft Couplings,
Coat of Stachs—Iron, Cost of Stacks—brich. Coat of Steam, Cost of Transformers, Coet of Wire,
ObimneyS) Oircoit Loss, Contract Blanks, Current Distribution, Circuits—overhead, Circular Mile of

Wire, Depreciation. Direct Connected Apparatus; Dynamos, Bynamo Data, Economy of Condeusine,
Economy of Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent
of Current in Horse Power, Equivalent Rates of Lighting, Fuel, Horse Power of Belting, Horae Power
of Motors, Horae Power of Shafting, Incandescent Arc Lamps, Instruments, Instructions for Emptoyea,
Insulation, Labor, Load Ch^irt, Meter Connectloos, Municipal Ownership, Natural Gas, N. E. L. A. Stand,

ard Rales, Oil, Outcome of Practical Management, Pole Line, Pulleys, Rope Transmission, Resistance

of Wire, Rnies-Fire Uoderwriter-', Report Com. on Data N. E. L. A., Reports of Cities Owning Plant,

Reports of Cities Contracting, Stock Room, Shafting, Transformers. Tranaformer Cnrvea, Wiring
Tables—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire, Wire
Formula, Water Power, Wood as Fuel.

ma
The Only Book of Its Kind in tlie Englisii Language. Price, SS.OO.
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FONTAINE CROSSING & ELECTRICAL CO.
Now is the time to place your orders for Tentilating Apparatus.

Sizes; 18 inches to 96 inches in diameter. Wound for 110, 220 and 500 volts.

FULLER'S PATENT COMBINATION FAN MOTOR
For public buildings, theaters, hotels, restaurants, factories, churches, and all places where fresh air is necessary.

What you want is FBBSH AIR, not the sime air churned over and over again, as is the case with toy Fan Motors of

10 and 12 inch variety.

Also Manufacturers of Fullcr Double-Voltage Dynamo, Standard Dynamos and Motors.

Friees <^aoted on ApplicatioD.

Works and Main Offices, DETROIT, MICH.
Chicago Office: New York Office: Boston Office:

1020 The Rookery. 67 Cortlandt S*. Roim 20 B, Equitable Bldg.

ELLISON & THOMPSON, Agts. J. JONES & SON, Agts F. P. BARNES, Agt.

St. Louis Office:
7026 Michigan Ave.

W. S. MERKLE, Agt.

TRANSFORMERS.
A Hew Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling off of 'walls.

With our wall or cross-arm hooks, transformer may be Hung and
Connected in Five minutes.

Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Highest
in ^Efficiency ever made.

Adopted by the largest stations in the country.

We Challenge Com,petition In any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type **D" Transformer -with Fuse Ping Bemoved.

WAGNER ELECTRIC MFC. CO., ST. LOUIS, MO.
f BOSTON, 620 Atlantic Avenue. MINNEAPOLIS. 2i9 Second Avenne Soath. DALLAS, 416 Trust Etdlding.

.A.GtHT}^ <DI^EIB : < Philadelphia, lOOO Selz Bnlldlng. OHICAGO. 1236 Monadnoot Block. buffalo, 126 Erie Co. Banli Building.
( CINCINNATI, 161 West Pearl street. SAN FKANOISCO, 54 Second Street. - -_-._. —TOKONTO, Canada, W. A. Johnson Electric Co.

"A GOOD THING"

OBDEB A COP¥ OF

ICxa. tlie ^Soolz. Xj±xi.e>

WEBB'S TELEPHONE HAND-BOOK.
Price SI.00, Fostace Prepaid.

FabUahed and for eale by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

STANDARD PLANT€ STORAGE BATTERIES
PLANTS Type and CRYSTALLINE FORMATION.

Will give or receive without injury, currents that would destroy other batteries.

NOT SULPHATE, DISINTEGRATE OR BUCKLE,
Contain no asbestos or other separating material to increase their internal resistance.

ESPECIALLY ADAPTED TO CENTRAL STATION AND POWER-HOUSE SERVICE.

Absolutely free circulation of electrolyte preventing discharge of one plate into another.

Highest efficiency, largest delivery, lowest internal resistance.

For efficiency, reliability, durability, and capacity to receive and yield excessive currents, they are une-
qualed by any other battery on the market in this country.

Cannot be damaged by excessive charge or discharge currents.

A 400 ampere current has been taken from a 120 ampere hour cell.

C We will place an equal number of thepe cells In serlea-oircult with any other cells of llk»

nUAl I rUPE' < capacity, and eubmit them to charge and discharge carrents as high as the circuit can give and
UnALLLnUL. ]

receive; and we guarantee no distortion or deterioration of plate in our cells under currents that
(, no other cell will withstand.

ELECTEIC FOWEB, STOEAQE COliIFANT,
William Hood, W^estern Selllns Aeent,

'i\ aionadnock BnlldlnBt Gblcaso.
166 £lm street,

Kew.Xork.City.
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Directory of Principal Electrical and IVIechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

Consalting Electrical Engineer.

SPECIALTV:
Electric Kallways and Power Stations.

1541 narqaette Bids., Chicago.

William H. Bryan, m. Am. soc.m.e

Mechanical and Electrical Engineer.

ConenltatioDP, Reports, Estima'es, Plans, Speci-
fications, Saperintendence, Tests, Purchasing.

Designs o£ Central Stations a Specialty.

Turner Bailding, St. Louis.

For^e Bain,

Consulting,
Designing,
Supervising,
ConBtrncting,
Testing.

Electrical ard
Mechanical Engineer.

Flans, Specifications and
General Engineering.

Expert in Patent Causes.

Suite 165T. 1658 and 1659
Monadnock Building, CUICAGO.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. gi2. Agents for Ideal Engines.

University Bldg;., Milwaukee. ^Vie.

LOUIS E. WALKINS,
Consulting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical Systems of Permanent Overheai Rapid Transit Trolley, Electrical Canal
Boat PropQieion, Undergmuad Conduits, Elettiic Governor and Meters

Electric railways examined, and reports made for capital.

Correspondence solicited. Oflice and address, 30 Conrt St., Boston. looks

On electrical subjects sent
to any address on receipt

of price, postage

Electrician Pabiishing Co.,

6 Lakeside Building,

Chicago. Free.

VULCANIZED FIBRE CO.

jg^T A l=H^xgii=r-mT-> 1873.
SOIii: mANUFACTrBEBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wnmNeTONlDEi.. The Standard Dleotrical Insulating Material of the World. OFWICK:
14 DEV ST., W. T

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United Stales.

RRIM^HAW WHITF rnRF "='<'^'"='"='™'yf°""i°«n'^"==°' Light-

RAVEN WHITE CORE.
PflMPETITinKIIIKirWIDP used by some of the largest Central Stations

UUIVirC I I I lull LlIlL IT in Li and Fire ana Ponce Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated lire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.,
BRANCHES:-

320 Dearborn St. 134 Congress St.

SAN FRANCISCO:
102 Sacramento St

Dictionary of Electrical Words, Terms and Phrases.

StO Illnstratioas. Cloth Binding:. Type Paees 10 x 7 inches. Price, postage Prepaid, to any part of the Tvorld, S5.00.

3d. When, from the complexity of the apparatus, or from other cop-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of Orose References
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

OLiEASNESS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they
shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

asisriD I2sr yoTJu oiaxJEia asro"w.

sen doable-colnmn Paees.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons i\. deserves rather to be called in Encyclopssdia than a

dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

3d. A general statement then follows of the Principles of Electri-
cal Science on which the definition is Founded.

ELECTRICIAN PUBLISHING CO., 6 Lakea^de Bnildine, Chicago, Illinois^

A BUSINESS PROPOSITION:
Am/ purchaser, so disiring, is we'come to have his engine testtd by

It's own expert at our sJiops before shipment, and may accept or reject

the engine on that test before incurring the ea-pense of installation.

THE WESTINGHOUSE ENGINE.

C03I POl^MD. 5 to 1,000 H. P., Unequaled Bimplicity, high efficiency and moderate cost.

HTA.XDAKD,^ to2i»0H P., A high-class automatic, endoraed by thousands of asera.

JUKIOK. 5 10 75 H. P., A durable and efficient automatic engine at a low price.

CATAIiOeUE ON APPLICATION.

THE WESTINGHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S. A.

SELLrNO OFFICES:

% Oortlandt St., New York, N. T. 171 La Salle St.. Chicago, III. 63 State St., Boston, Mass.

Westineliouee Bldg., Pittsburg, Pa. 210 Dreiei Bldg., Pliiladelphia, Pa. 37 College St. OIiarlotte.N. 0.

•n "S Fremont St., San Francisco, Cal. 259 Main St., Salt Laie City, Utah. Wonderly Bidg., Grand Baplds.

All'offlces of the Westlnghonse Electric & Mfg. Co. And All Foreign Countries. Mich,
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent Improvementi made la the New Ainerl:(an Turbine have Increased the power as per their dlazD«
eter, and prodnced greater efficiency from whole to half water than any other turbine, as evidenced by tha
following, copied from certified teats made at Holyoke. Maes., on the dates named, and signed by A. F. Sir>k.
man, engineer in charge of experimente, and E. S. Waters, hydranlic engineer.

The originals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 45-mch Wheel-July 9, 1894. Test of a 42-lnoh fVheel Jaly 14, 1894.

Head.
Bev.per
Mln.

119.17
122.00
117.33

111.83
118.67

On. Ft.
per Sec.

Horse
Power.

P'rCent Head. Rev.per
Min.

Cu. Ft. 1 Horee
per Sec. Power. P'rCent

Whole Gate

%
V,

16.06
16.43

16.78

n.03
16.8d

141.68
127.18
112.60

88.12
82.117

205.27
195-19
176.74
149.99
118 40

79 76
82.68
82.18
79.31

76.62

Whole Gate
Ti

%
%

16.33

16.66
16.69

17.13
17.48

128.00
134.80
129.33
126.26
121.00

134.18 199.66
120.85 188.14
104.86 162.89
92 76 142.40
70.80 98.86

80.60
83.09

82.77
79 21
70.60

For Information and oatalogae write

THE DAYTON GLOBE IRON WORKS CO.. Dayton, 0., U.S. A.

lMaM;fls'JFw<1^^^¥¥Sa^M'^(^fIS[?i^I¥K{a^alfaii

L.M.MOY_E.S, MANyfACTyRER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed :ui<l adapte'l to

ELECTRIC POWER AND LIGHTING PLANTS.
Securinc a hi^h {rnaranteed peroentajre and ceat nteadiness of

motion, under variable loafis. An anequaled concentration of power,
and an unprecedented hieh Teloeit.v. Ii^ quickly- operatinj; bal-
anced tn»te*«. affords prompt and line rctrulation by governor. Satis-
faction grnaranlecd where others fail. Write for Catalogue, and

MMEsTeFFEL & CO., Springfield, Ohio, U. S. A.

"The Manistee"'"'"-' Steam Pumps
FOR EVERY POSSIBLE SERVICE.

RELIABLE and DURABLE
NO OUTSIDE VALVE GEAR.

MANUFACTURED BY

Manistee Iron Works Company.
aiANISTKE, IIICH. Send for Catalogue and Prices.

SubscriliB for tlie Western Electrician,

pLAXINUMFor all PurDOses.
M Scrap and Native Platlnnm Pnrchaaed.^ Baker & CO., 4O8-4 14 New jersey

Railroad Ave., Newark, N. J.

For tlie "WESTERN ELECTRICIAN,'

—Ai.oo.

—

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced," Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

WATER-POWER
CAN BE GOVERNED FOR ELECTRICAL WORK.

The limit of good government of water-power is often determined by the design

and construction of plant. Consult us if possible before completing your plans.

With REPLOGLE'S COflPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes. Including Electric

Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical

and Mechanical Governors and other devices for the government of water-power.
Expert advice furnished on application. It results of your present system are not

satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Gives more ponder as to diameter irith a

liisher percentage ofnsefal effect than any other
TVater-TFheel heretofore made. All alzea, right and left

hand, are hnilt from patterns perfected under sfstematlo t«ata In
the Holyoke Testing Flume.

Parties harlng power plants whioh are nnBatiafaotory, and
those contemplating the improvement of powers, will find It X»
their Interest to confer mth me, a^ I am willins tO Graar«
antee resnltM Trhere others have failed, no mat*
ter 'R'hat make of torblne has been in nae. STATE)
Rv^HUIRf^SIENTH AND t^BlVD FOB CATA-
1.0G%£.

S. MORGAN SMITH. York, Pa.
EBtlmates fnmlthed f^r compIet« power plastaaq4

resolti maranteeA.

FUSE WIRE
AND LINKS
FOR ALL SYSTEMS.

Correct
Carrying

Capacity.
Absolniely

UUk^orm.

The Independent
39th St. and Stewart

Electric Co.,

Ave., Chicago.

riectric Railway Supplies
^^^^ r^ef^'^-'' i^IiBPbMI!!^^^ The largest and xaOBt progperoas stree
^^^B r^ .:^^^flH^^^^ki9'^n^^K==.. to all others on account of srreater strenetl

GEARS. PINIONS. BEARINGS. TROLLEYS,

TROLLEY WHEELS AND HARPS.
railway companies in the country are nsing: onr sapplies, and they preferthem
and darability. Correspondence Solicited.

This Is the Improved

Nuttall Trolley.

Try It once, and you

wilJ want no other.

D. NUTTALL COMPANY
F. A. ESTEP, President and Treasurer,

J. K. McGINLEY, Vice-President. F S. MARTIN, Superintendent of Worts.

ALLEGHENY, PA.
OHAS. J. MAYEK, 121i Betz Building, Philadelphia. Pa., Middle States Sales Department.
OHAS. N. WOOD, 180 Summer St., Boston. Mass., New England States Sales Department.
STANDARD R'X SUPPLY CO., Mooadnock Block, Chicago, III., N. W. States Sales Department.
A. S. PARTRIDGE. Bank of Commerce Building, St. Louie, Mo., S. W. States Sales Department
CHAB. A. OAVAGNA, Neave Building. OincinnBti Ohio. Central States Sales Department,
EDWARD P. SHARP, 44 Niagara St.. Buffalo. N. T.. Northern States Sales Department.

SCHMINKE fc NEWMAN ,
New Orleans Sales Dept, No. 321 Magazine St., New Orleans, La. JOSHUA HEMDY MACHINE CO., Pacific Coast Sales Dept., No. 3s Freemont St., San Francisco, Oal.
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SCHEEFFER'S - RECORDING
IVATT-ntETER

FOR ALTERNATING CIRCUITS.

No Commlator. No Brnstes. No Contact Points.

Registers the Actual Power Consumed.

ABSOLUTELY HAS NO RIVAL FOR...

...ACCURACY, SIMPLICIIY, PERMEABILITY.

OVER 5,000 IN USE.

DIAHOND ELECTRIC COMPANY
Cbicago Offlop, 1315 Old Colony Bid::.

I>£OKlA, ILI^IXOK.
Sec How i:asy It Is To Adjust

Gas.

Oasolin eTHE OTTO
and CMPIIICQ
Natural Gas CHUlllCU

FOB

Electric Lighting.

Electric Light Plants in Operation from

2 to 250 H. P.

The Otto Gas Engine Works,

Save Money and EcoDomize
BY USING

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

S; Can be applied to any type of boiler without'^
stoppage of worka.

High temperature of feedwator Tiuch above
boiling point.

Catalogues, Plans and Specification

on Application.

SOLE MAKERS IN THE UNITED STATES.

THE FUEL ECONOMIZER CO.,
matteawan, n. y.

chicago office, 1640 marquette bldg.

j. c. brill company, - '• - philadelphia,
buhdees op bailvat and teamway oaes of all olasses,

Special attention given to the building of Electric Motor and Trail Oars,

Iders of Brill No. 31 Tmak with «oUd forged frame, and "Eureka" Maxltcum Traction Plrotsl Truck.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.

Manufacturers of the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.

B LriL.T IN XJNIXS OF SO TO lOOO H. P.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

Is^peciflcalions, drairinsi^ and prices fnrDished.
on application.

Send for Catalogue of Climax and Compound Boilers.

ROOT IMPROVED WATER TUBE BOILER.

SELLINQ AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG-. CO.,

28 Cliff Street, NEW YORK.

The Telephone Hand-Book.

HEEBEKT LAWS WEBB.

Price Sl.OO.

The only complete and practical work of
its kind onthe market.

PUBLIBEED BT

1HE ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, Chicago.

Racine Automatic
HIGH SPEED

ENGINES,
Prom 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

Over 2,500 in use.

Pore ni)i lie and Tnbniar

BOILERS.
rVIARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new l

to 6 H. P. Automatic
Engine and Boiler
outfit.

Racine Hardware Co.,
W. F. PARISH, Geu'l Sales Manager,

W, Marquette Building.

Works. Racine, Wis. CHICAGO, ILL.. U. S. A.

"^hxr"'^^ P H O S P H O R-B R O N Z E
REC.TRADE MARKS. I NGOTS, CASTI NGS, WIRE, S HE ET &C.

The Phosphor BRONZE Smelting Co.liMiTED
2 200WASHIIIIGT0NAVE,PHrLflDELPH|A.,PA.
ORIGINAL MANUFACTURERS OF PHOSPHOR'-'

(0/ // 17^'
,

" Bronze IN THE UNiTEiJ States AND Sole
j^Ac,i/,/wi--jj'uni^. Makers of"ELEPHANT BRAND"Phosphor-Bronze.
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WESTINGHOUSE

ELECTRIC & MFG. CO.
9

THE

Sblle&lierger iliemti&g Cumnl Ueter,

manufactured by this company, which has been on the market

since 1888, is now in use for

Two Million One Hundred Thousand
2,100,000

SIXTEEN CANDLE POWER LAMPS.

It is simple in design. Reliable in operation and durable in construction.

It was the FIRST METER approved by the Board of Trade of London, England.

Westinghouse Electric & Manufacturing Co.,
i=»n7TJs:oxj

Branches in all principal Cities.

KSE
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IMPORTANT TO OWNERS OF ELEGTl RAILWA7S.

ELECTRIC POWER cannot be produced cheaply when
the demand is variable. Most Railroads have exceedingly

variable loads. Bytheuse ofCHLORIDE ACCUMULATORS
variable loads are converted into constant loads, and FOR
THIS WORK THE FIRST COST AND DEPRECIATION
OF STORAGE BATTERIES IS LESS THAN THAT OF
BOILERS, ENGINES AND DYNAMOS, while the system is

more EFFICIENT and the service more RELIABLK

For full information write to

THE ELECTRIC STORABE BATTERY COMPANY,
DREXEL BUILDING, PHILADELPHIA.

A MBW BOOK!

New Dynamo Tenders' Hand- Book.
226 Pages. 138 Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copies
have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD
WORE for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

@ LAKESIDE BlULDINXi. CHICAGO.
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POROUS ^^^^^
.^^>'

4l>

.^^ 1895.

^kO 4i^ trial order.

-CUPS
ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South z-f St. Philadetphia

Catalogues on Application
Send Bnfiijeas Card and metitiOQ

Wfsteen Eleoteioian,

GENU^^NE . RAWHIDE

MGE LEATHER.

itlLTZ'S PATENT

iliLLEY^COVER.

DRESSING
AND
CEMENT.t BELTING.

'

m. Louis, Mo., V. 8. A. "^*»f«&="'a^-sDynamo
Q^ELTINCr.

BRA.V0HE3: ld4 Sammer St., Boston; 113 Liberty St., New Toik; 123 North ;W St., fhlladelphia.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

6 IiafceBlde BMe.. - Ohicaeo. $1.00

L(HARl5iuS
^ ^ CO., •'

ACHICAOO,ia.,0.6.A.

/ HAMMECa roB ^
I C riACHINIATd I
I

'»1 6enc) for 200 pace ^
li* llluitrated^ tdtalogotA

I

^/^^-

FIRE!

The destruction of our works by fire on April 7, was almost complete.

We have already resumed manufacturing and are making limited shipments which are daily increasing.

Send us ymir Orders, "We will fill them with rtasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRSC COMPANY,
Manufacturers and Electrical Engineers,

JNTe'cvT' IToxrls. 3Sos1;o3i..
8IZE8 VF VO «50 H. F.

FIRE!

IMPORTANT ANNOUNCEMENT.
We have employed isSurerintendent, MR. A. L. EEJKMANN, formerly Supt. of THE SAWYFB-MAN FLEOTKIO
00. Bia ability 1b kDcwn 10 everybody in the electrlu light baFioees. Becent improvemenie uede hy him, added to
the qnalitiee irhlch have already given out lempa btich au enviable repntatic n, ebBily make the

W>JUvsJWUW

INCANDESCENT LAMPS the HIGH GRADE STANDARD OF THE WORLD.
Quality will tell aad we Invite comparisons and teste. Write to na before placing your orders

New York Office, 39 Cortlandt St.

Main Office and Factory: 2<i09 to eoi? Fine Street. 8t. liOnls

Black Diamond File Works.
Inc. 1895.

We malce any

kind of File or

Rasp known to

ttie File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Our regnlar goods are on sale in every leading Hardware
Store intbe United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

W mJw,

SPEAKIN6 TUBES AND WHISTLES.
Oral* lEleotrlc, Pneumfttio anil Uecbanloal

ANNUNCIATORS AND BELLS.
Fall Iilne Always t> Stock.

W. R. OSTRANDER & CO.,
«04 Fnlton St., Hew fork.

• Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N.T.
^g"Send for Nxw OArAiiOGUK. Out August iJt

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

A. W. SOLOMON,
Savannah, Oa.

SELUNQ AOBNIS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.

J03BDA BENDY MAOH. WOKKS,
San Francisco, CaU

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

NclOArcbyuamo, :?o:.L'nts, -2,000 c

EUectrio LigbtiDg'uid
Power ApparatoB.

The Bmah Double Aro

Lamp Fatenta enatained by

repeated dedBlons

of XT. 8, Courts.

THE

BRUSH
ELECTRIC CO.,

&£enoleB in all large cities.

Tlie EmsoU & Offloer ElectrloaJ
Oonstrootlon Co., Beaver, Col.

Bagneii 4 HiiU8,Yokoliama, Japan. Office and Warks, Cor. Beiden and Ilason Sts., CI^ETKI. AjrO. OHIO,
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SIMPLEX w
INSULATED

IRES AND CABLES.
RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"""TR.'HixsoNr' Simplex Blectrical Company,
1137 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial, Undersronnd and Sabmarine,
for Telephone, Telegraph, Iilsht and FoTrer.

KBRITE TAPES. Write (or catalogues, aamplee and prlce«.

W. B. BBIXEX, 31fr., J. B. HAM, Cren'l Agent
SOS Broadway, Neir "Fork.

S. F. B. 3IOBSE A CO., CAblFOBNIA EliBC. WKS.,
Chicaeo, 111, Ban Francisco, Cal.

IVBW OBLEAKS EliEC. CO., New Orleans, La.

WILliABD L. CANDEE. ) ,. ,

H. DUBANT OKEETEB, f
BmlneFS ManagBM. GEO. T. MAN80K,

QenU Snpt.
W. H. HODQINS,

Secretary.

THE OKONITE COMPANY, LIMITED,

13 Park Row, New York.:
INSULATED

WIRES ANpCABLES,
For Aerial, Submarine and Underground Uta.

Candee Aerial Wires.

Manson Protecting Tape.

Oi^onite Waterproof Taps
KR\NCHi-S:Chicago. Boston. Philadelphia, Pitrsbareb* MinneapollSt Ctnclnnatlt

Kansas City, Omaha, £.omsTlIle, St. Louin, Han Francisco, London ana fito. America.

i-ON'-i

TRADE MAHK.

MANUFACTDBEB OF

INSUI.ATED XSIiEGTRIG WITLE,
FI^lSXTBT^E CORX>S and O^BX^XIS.

MM and SOS North Third Street. - - PHII1ADBI.PHIA, PA.

WE HAVE HEAD
An exhaustive test of the Packard lamps made by a
disinterested expert and publish the results complete^.-

Study this report carefully and you will see that yoii

cannot afford to use any lamp but the Pacli arcL , R©y
suls guaranteed. "^a-^

NEW YORK & OHIO ««r.,
WABBEJV. OHIcriH^

.^..
Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & I. M. ANDERSON,

289 to 293 A Street, Boston, Mail.
CorreapondeQce Solicited.

BEST OF ALL IS

Made by J. H. BrNNEIiIi A ''JO., 7» Cortlandt St., BTew "Torli:.

Se«t Oonsirnotlon and logredienta Strongest, most Dnrable and Beliable. Size 6xaH, 40 ctf, p*r «iSd

LIBERAL DISCOUNTS^

N. 1.

India

Rubber Cc's

Wires iBd Gables.
FREDEBICK S. MINOTT, General Manager.

BRANCHES:

ELECTRICITY
Mechanics,' Mechanical Drawing; Architecture; Architectural Drawing and Design-
ing; Masonry; Carpentry and Joinery; Ornamental and Structural Iron Work; Steam
Engineering (Stationary, Locomotive or Marine); Bailroad Engineering; Bridge
Engineering; Mv/ticipal Engineering; Plumbing 'and Heating; Coal and Metal Min-
ing; Prospecting, and the English Branches. Until furtner notice experimental
apparatus will be farniehed free to utwdeiita. Send for Free Circalar, stating the sub-
ject you wi3h to study, to

The International Correspondence Schools, Scranton, Pa.

IRON ARMORED

INSniATINB COHDUITS.
Two Wires in a Single Tube, the

Standard Method of Electric Wiring,
\

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works : 5:^7 W, 34tlft ISt., New Torfa.

Edwd. H. Johnson, Prest. E. W. Little, Tice-Prest. and Gen. Mgr. Ohas. P. (Jeddes, Sec'y and Treas.

THE PHOEIMIX
TRANSFORMER

Is UNEQUALLED in its

High JBffictiency, Close Reenlation,
fi^mall r<eal£aget ((niet Knnnlns<

Attractive Appearance,
Convenient Arransi ment,

Separable Core, KemoTable Coil,

Excellent Fase DeTice, and Is in fact

A PERFECT TRANSFORMER.
Write for Catalogs and Prices.

IffAinjPACTTJREKS

:

Loflis?ille Electrical iforis,
LOUISVILLE, KY.
SELXiXNa AGENTS:

New 7o k: J. A. Macbado, 203 Broadway.
Phiadwlfhia: Vi< l6) Bros. & Co.. 617 Ar.-h St.
Denver: Russel' & Officer Elect, Const. Co.
Dallas: W. T M. Mottr. m
Chicago: Chicago Gen'l Fixture Co , 169 Adamg st-

Factory and Offlcee:

New York OfBce7^'Broadwar^H.L.Burdick, Mgr. RRIQTni R- ISan JFrancisco, 577 and 579 Market 3t. On IO I U U, ITi 1

1

CUcafi:o. Metropolitan Electric Co,. 186-188 Fifth Ave.

OFFICE AND FACTORY, SANDUSKY, 0.

,
( AGENTS: )

0. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, Hamilton St , Boston, Maaa.
Ed. P. Sharp, 44 Niagara St., BaSaio, N. T.
Arthur 8. Partridge, Bank of Commerce Btdg.,

St. Louis, Mo.
Standard By. Supply Co., Monadnock Bldg.,

Chicago, III.

Reger & Atwater. 214 Pine St , San Francisco,
California.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

m
High and Low Tension, Direct and Alternating,

for all classes of work.

C-^ISS03^S,
Foreign and Domestic, all of standard makes.
These goods MUST BE SOLD to close an estate.

Lowest possible prices. Write to

CHAS. H. WATERMAN, 1305 Havemeyer Building,

26 Cortlandt St.. NEW YORK.

TO«.MlSS.80l»t«StsP»llD£LPHBiPU!H.raKCIBt0.llLllOliUSOHItnHPlE.»CimillII.«.flFi:aVEI

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Sabmitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

KEPRESENTATITES.
JULIAN SCHOC.I. & 00., - 126 Liberty St., Jf. T. Olty.
HOFFMAN-BUSSELL CO., - 82 LaSe St, Ohioago, HL
SCKANTON SUPPLY i ilAOH'Y CO.. - Scranton, Pa.
THOS. K. CAREY & BEOS. CO.. 26 Light St.. Baltimore, Md.
MITCaELL, LEWIS i STiVEB CO.. S^anle, W33I1.
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THOMSON
ALTERNATING CURRENT

ARC LAMP.
THE ONLY ARC LAMP SUCCESSFULLY

MEETING THE REQUIREMENTS OF AL-

TERNATING CURRENT ARC LIGHT

SERVICE.

WHAT USERS SAY:
"t^e have carefully tested your Alternating Arc Lamp and find it gives

better satisfaction than any other arc lamp on our circuits."

'We are satisfied that it is very ecoiomical and efficient, and its simplicity

of construction makes it ver/ desirable to manage aid maaipjlate."

"We have trie'd other makes of alternating arc lamps and have returned

them to the makers, finding that the T. H. is the best on the market."

"I find that it has a steady feed with large variation in voltage."

POSSESSES ALL
THE ADVAN-
TAGES OF THE BEST ARC LAMPS FOR DIRECT

CURRENT
LICHTLNC.

THE MINIMUM OF ENERGY
-^"bsoxToed. in tlae Z3©g:"CLla,tir3.g: ^^/Iscl^arLisrra..

THE MAXIMUM OF LIGHT
I3a<d.ia,t€d. frorara. tla.e -^xc.

ALMOST NOISELESS-

SIMPLE AND COMPACT.

RELIABLE AND EFFICIENT.

FOR INDOOR

OR OUTDOOR USE.

PLAIN OR ORNAMENTAL.

WRITE FOR PRICES.

GENERAL ELECTRIC COMPANY
9

Boston, Mass., 180 Summer Street.

New York, N. Y., 44 Broad Street.

Syracnse, N. Y., 244 West Fayeite Street.

BnSalo, N. Y., Erie County Savings Bank Building.
Philadelphia, Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street.

Pittsburg, Pa., Times Building.

MAIN OFFICES: SCHENECTADY, N. Y.

Atlanta, Ga. , Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus. Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.
Det o't, Mich., 13 Rowland Street.

Omaha, Neb., 309 South istli Street.

Kansas City. Mo., New York Life Building.
St. Louis, Mo., Waiowright Building.
Dallas, Tex., Corner Elm and Griffin Streets*
Helena, Mont. , Electric Building.
Denver, Colo., 505 i6th St., Kittredge BIdg.
San Francisco, Cal , 15 First Street.

Portland, Ore., Worcester Bldg.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada. Fore-Ign Dep't: Schen-ctady. N. Y ; New York ofEce, 44 Broad Street, N. Y.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Abendroth A Root Mfg.
Co sxl

American Elec- Mfg.Co....

American Electrical
Works illl

Anderson, Albert AJ.U... i

Andrae. J. & Sons Co svil

Arnold, B. J six

Babcock & Wllcoi Co., The. 1

Bain, Force 3ii

Baker & Co— xx

Ball A Wood Co., The....

Bameit Co.. G. A H xxiv

Beacon Lamp Co siv

Beethoven Piano & Organ
Co ss;

Belknap Motor Co siv

Besly & Cc.Chas. H sxiv

Boston Braid Mfg. Co

Boudreaus Dyn. Brush Co. vii

Boynton Mnltivolt B. Co. sv

Bradbnry-Stone Electric
Storage Co siil

Brady, T.H sil

Brill Co.. J.G xsi

Brixey, W. R i

Brash Electric Co xsiv

Bryan, Wm. H sis

Bryant Electric Co

Buckeye Electric Co viii

Bnnnell& Co., J. H i

Butler Hard Rubber Co.... —
Catterson, Geo. N xiii

Central Electric Co v

C. E. & Q. R. R XV, XX

Chicago Edison Co svii

Chicago Elec.A Stereo Co.. xiv

Chic. Genl. Fixture Co.... iv

ChuseiCo., J. P - • xxi

Clark Elec. Spec. Mfg. Co.. xii

Clonbrock Stm Boiler Co.. xxi

ColburnElec. Mfg. Co

Colgate Co. , Geo. L

Columbia Inc. Lamp Co ix

Corey, R. B

Crocker-Wheeler El. Co...xxiv

Dayton Globe Iron Works
Co XX

DeRonde & Co., A iv

Diamond Electric Co

Heuney Buggy Co viii

j
HombergerEl. Mfg. Co...

I Huebel A Manger xiv

i Indepeudent Elec. Co.... xx

Intenor Condui t A I. Co i

iDternat'l Cor. Schools 1

Johns Manufacturing Co.,
H. W viii

Keystone Tele. Co xvii

Klipsteln A Co., A xii

LeclancbeBat. Co., The xv

LefEel & Co., James sx

Louisville Elec. Wks i

Lukens Iron & Steel Co..

Manistee Iron Wks.Co xxi

McEvoy, C. H xvii

Mercantile Trade Lists Co.xiv

Metropolitan Electric Co.xvili

M lamisburg Electric Co . . . xiv

Mianus Electric Co xvii

Missouri Tel. Mfg. Co.... xvii

Moore, Alfred P 1

Morris A MacCurdy .xiii

Morris, Tasker A Co

Moyes, L. M xx

MunsellACo., Eugene...

National Ind la Rubber Co . i

Newton Rubber Works.... vi

New York Insulated Wire
Co

Directory, Principal Elec.
and Mech. Engineers xis

Dixon Crucible Co., Jos.. . xiii

Eastern Electric Cable Co. . xiii

Eddy Elec. Mfg. Co vii

Edgerton Pottery Co xxiv

Edwards, W. S. Mfg. Co .
.

Electric Appliance Co xii

Elec. Engr. & Supply Co ... .

Electric Protection Co viii

Electric Storage Battery
Co.. The X

Electrician Publishing Co.
X, xvi,xvili,xix

Elliott-Lincoln Elec. Co ...xiii

Empire China "Works... . xiii

Farr Tel. tt Const. Supply
Co xvii

FlberlteCo., The xxiv

Fontaine Crossing A Elec.
Co

Forest City El. Wks
For Sale Adver'ments xiv

Forsyth & Flsk xvii

Fort Wayne Elec. Corpora-
tion xxiJi

Fael Economizer Co

Oarlock Packing Co

General Electric Co il

Gillette, E. A F xiii

Globe Electric Light Co viii

Goltz & Sinclair xix

Gooch, Chas. J xiv

Goubert Mfg. Co xxi

GuBtafson, W. A xiv

Hardtmuth A Co., F viii

Harrington, Son ACO..E.. xxi

Hart A HegemanManufac-
turlngCo Tfil

Hayes, Fyfe Co. vi I VVestlughouse Machine Co. xlx

New York A Ohio Co 1

NattallCo.,R. D sx

Ohio Storage Battery Co.

OkonlteCo.. The i

Ostrander A Co.. W. R.... xiii

Otto Gas Engine Wks....

Partrick A Carter Co.... xxiv

Partridge Carbon Co 1

Phila, Telephone Co xvii

Phillips Ins'd. Wire Co.... xiii

Phosphor-Bronze Smelting
Co.,Ltd xxi

Piatt, O. S xxiv

Public Telephone Co xii

Queen A Co., Inc

Racine Hardware Co xxi

Reisinger, Hugo xii

Replogle Governor Wks .... xx

Rose Pol. Inst ziv

Roth Bros. ACo. iv

Royal Electric Co iv

Samson Cordage Wks xii

Sells, O. P xix

Shultz Belting Co xxiv

Siemens A Halske E. Co. . .

Simplex Electrical Co.,The, i

Sioux City Brass Works..

S. K. C. Specialty Co vi

Smith, S. Morgan xx

Solar Electric Co

Southgate ACo., W. B... xxiv

Standard Electric Co xii

Standard Paint Co xii

Standard Tel. A Elec. Co xvii

Standard Thermometer Co.xiii

Standard Underground Ca-
ble Co.... —

Stanley Electric Manufac-
turing Co

Stllwell-Bierce A Smith-
Vaile Co 'xiv, iv

Swarts Metal Refining Co. . xiv

Thayer Electric Co vi

United Electric Improve-
ment Co iv

U. S. Telephone Const. Co. xvii

Valentine-Clark Co...... xii

Vulcanized Fibre Co xix

"Wagner El. Mfg. Co vii

Walker Mfg. Co

Walklns, Louis E xix

Want Advertisements.... xiv

Waterman, Cbas. H i

Webster, Warren A Co

Wertheim, Ed

Western Electric Co xi

Western Telephone Con-
f-tmcLioii Co xvi

WestinghouseEIec. and Mfg.
Cn , xxii

CUSSIFIED LIST.

Aconmalators.
Bradburj-Stone E. S. Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Annunciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Electric Applience Co.
Ostrander ACo., W. R.
Partrick A Carter Co.

Arc liainps.
Central Electric Co.
Chicago' en'l Fixture Co,
Corey. B. B.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Solar Electric Co,
Standard Electric Co.
Standard Thermometer Co.
Wet rman, C. H.
Westinghouse El. A Mfg. Co.

Arc lAstit Cord.
Samson Cordage Wks.

Batteries and Jars.
Andrae A Sons, J.
boynton Multivolt Batt'y Co,
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Gen'l Fixture Co,
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric-Power Storage Co.
Electric Storage Battery Co.
Hemingray Glass Co.
Leclanohe Battery Co., The.
Miamisburg Electric Co
Newton Rubber Wks.
Ohio Storage Battery Co.
Partrick A Carter Co.
Western Electric Co.

BeUs.
Andrae A Sons, J.

Central Electric Co.
Electric Appliance Co.
Gillette, E. A F.
Huebel A Manger.
Ostrander A Co., W. R.
Partrick A Carter Co
Western Electric Co.

Belting,
Shultz Belting Co.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze .

Besly &Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brnshes.
Belknap Motor Co.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Co.

Bnrelar Alarms,
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Cable8(See Insulated Wires.)
Cables, Electric .(See In-
sulated Wires), Copper,
t^heet and Bar.
American Elec. Works.
Brlsey, W. R.
Central Electric Co.
Eastern Electric Cable Co.
Elec. Engr. & Supply Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons.Polnts AFlates.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey. R. B.
DeRonde ACo., A.
General I'-lectric Co.
Hardtmuth A Co., F.
Partridge Carbon Co.
Reisinger, Hugo.
"Wertheim, Ed.
Western Electric Co.

Carriasps and Bag-eies.
Henney Buggy Co.

Clocks, Watchmen's.
Southgate A Co., "W. E.

Compound.
Standard" Paint Co.

Conduits.
Central Electric Co.
Interior Conduit A Ins. Co.

Construction & Repairs.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
Royal Electric Co.

Contractors and Electric
Kileht Plants.

Arnold, B. J.

Bain, Force.
Brush Electric Co.
Bryan, Wm. H.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Grossing A El. Co.
Ft Wayne Elec. Corporation.
General Electric Co.
Golt2 A Sinclair.
Interior Conduit A Ins. Co.
Royal Electric Co.
Sells, O. P.
Siemens A Halske Elec. Go.
Standard Electric Co.
United Elec improvement Co
Walkins, Louis E.
Westinghouse Elec A Mfg. Co.
Webterri Elertrir Cn

Copper,
Besly A Co., Chas. H.
Miamisburg Electrln Co.

Copper Wire Bought.

Copper Wires.
American Electrical Works.
Besly A Co., Chas. H.
Brixey, W. R.
Bunnell A Co., J. H.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.
National India Rubber OO.
Okonite Co. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
iMcEvoy, C. H.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brady, T. H.
Central Electric Co.
Electric Appliance Co.
Elec Engr. A Supply Co.
Farr Tei. A Const. Supply Co.
Fiberite Co., The.
Nuttal Co., R. D.
Partricfi A Carter Co.

Cut-Outs and t^witctaes.
Anderson. Albert A J. M.
Andrae A Sons, J.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Crocker-Wheeler Elec. Co.
Diamond Electric Co.
Kddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel, A Const. Supply Co.
Fiberite Co., The.
Forest City Elec. Wits.
Forsyth A Flsk.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hart A Hegeman Mfg. Co.
Huebel A Manger.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
Nuttall Co., E. D.
Partrick A Carter Co.
Piatt, O S.

Royal Electric Co.
Solar Electric Co,
Wagner Elec. Mfg. Co.

Bynamos.
Brush Electric Co.
Central Electric Co.
ColburnEl. Mfg. Co.
Crocker-Wneeler Elec. Co.
Eddy Elec. Mfg. Co.
EUlott-Lincoln Elec. Co.
Foutame Crossing A El. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit & Ins, Co.
Roth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
WestinghouseEIec. AMfg.Co.

Economizers.
Fuel Economizer Co.

Electric Bailw^ays.
Brush Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Electrical and Mecliani-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan, Wm. H
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Goltz A Sinclair,
Sells, O. P.

Thayer Electric Co.
Walkins, Louis E.

Electrical Instruments.
Anderson, AlbertA J. M.
Bunnell ACo., J. H.
Central Electric Co.
Diamond Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.
Southgate A Co., W. B.

Electrical (Specialties.
Clark El. Specialty Mfg. Co.
Electric Protection Co.
Interstate Com. El. Const Co.
S. K. C. Specialty Co.

Electroliers, etc.
Edwards, "W. S. Mfg. Co.

Electro-Plattng JHach^y.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, ^ss.
Otto Gas Engine Wks.

Ensines, Steam.
Ball A Wood Co., The.
Chuse A CO., J. F.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Co.

Engravers.
Chic. Electro A Stereo Co.

Fan Outfits.
Central Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler flard Rubber Co
Vulcanized Fibre Co-

Fire Alarms.
Partrick A Carter Co.
Western Electric Co.

Fuse Wire.
Brixey, W. R.
Central Electric Co,
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

Ga.B liiehting. Electric.
Partrick A Carter Co.

(jrears.
Besly A Co., Chas. H.
Nuttall Co., R. D.

CreneralElec. l^upplles.
Anderson, Albert A j. M.
Andrae A Sons, J.
Besly A Co., Chas. H,
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Electnc Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Elliott- Lincoln Elec. Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks,
General Electric Co.
Goltz A Sinclair.
Hayes, Fyfe Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
Metropolitan Electric Co.
Mianus Electric Co.
Morris A MacCurdy.
Partrick A Carter Co.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S K. C. Specialty Co.
Solar Electric Co.
Standard Tel. A Elec. Co.
Thayer Electric Co.

Qlobes and Electrical
Classware.

Edgerton Pottery Co.
Edwards, W. S. Mfg. Co.
Hemingr.ay Glass Co.

firrapbite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.

Hard Bnbber floods.
Butler Hard Rubber Co.
Fiberite Co.. The.
Newton Rubber Wks.

Insulators and Insulat-
ing materials.

Anderson, Albert A J. M.
Andrae A Sons, J.
Brixey, W. R.
BunnellA Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Crocker-Wheeler Elec. Co.
ElectrlG Appliance Co
Elec. Engr. A Supply Co.
Empire China Worfiis.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Louisville Elec. Wks.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated WIreCo.
Nuttall Co., R. D.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated Wires and
Cables—Hagnet Wire.

American Electrical Works.
Brixey, W. R.
Bunnell A Co.. J. H.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F,
National India Rubber Co.
New York Insulated WlreCo.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co,
Standard Underground C.Co.

Lamps. Incandescent .

Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co,
New York A Onio Co.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse ElecAMfg Co.

Lightning Arresters.
Colgate Co

, Geo. L.

Diamond Electric Co,
Electric Appliance Co.
General Electric Co.

magnet Wire.
(See Insulated Wires.)

Dlechanlcal Machinery
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Manistee Iron Wks. Co.

Uica.
Johns Mfg. Co., H. W.
MunsellACo. Eugene.

Mining Apparatus, Eioc.
General Electric Co.
Independent Electric Co.

31otore,
Andrae A Sons, J.
Uelknap Motor Co.
Brush Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wheeler Elec. CoEddy Elec. Mfg. Co.

En^- ^H^"^-
^^ Supply Co.

Elliott-Lmcoln Elec. Co
ri-J!^^*^^,^'^^- Corporation.
General Electric Co.
^"terior Conduit A Ins. Co.Roth Bros. A Co
Royal Electric Co
Sioux City Brass Worts.
Standard Electric Co
Stanley Elec. Mfg. Co
Wagner Elec. Mfg. Co.
Walker Mfg. Co
Westinghouse EL A Mfg Co.

Pacjking.
Besly A Co., Chas. H
Garlock Packing Co.

Paints.
Morris A MacCurdy
Standard Paint Co

Patents.
Gooch, Chas. J,

Phosphor Bronze
Phosphor Bronze Sm.Co. Ltdfianos and Organs
Beethoven Piano A Organ Co

Platinuui.
Baker A Co.

Poles.
Morris, Tasker A Co
Nuttall Co., R. D
Valentine-Clark Go.

Porcelain.
Empire China Works
General Electric Co.
Hemingray Glass Co.

Publishers, Utectricul
Electrician Publishing Co

'

Pumps.
Manistee Iron Wks. Co

Push Buitons.
Central Electric Co
Electric Appliance Co
Partri V Carter Co,

Kbeostafs.
Central Electric Co.
General Electric Co.
Hayes, Fyfe Co.
Koyal Electric Co,

B»ul Ammoniac.
Klipstelu A Co., A

SilK Bruid.
Boston Braid Mfg Co

t^peahing Tubes.
Central Electric Co
Electric Appliance Co.
Ostrander A Co., W R
Partrick A Carter Co

t^peed Indicators
Besly A Co., Chas. H.
Colgate Co., Geo. L.
Diamond Electric Co.
Queen A Co. Inc.

ISteam Heating.
Goubert Mfg. Co.
Webster A (jo., Warren

Storage Batteries
Bradburry-stone E. S. Co
Electric bcorage Battery uo
Ohio Storage Battery Co,

(StrfCi Cars,
Brill, J. G. Go.

Tapes, insulating
American Electrical Works
Brixey, W. R.
Central Electric Co.
Electric Appliance Co
Moore, Alfred P.
New York Insulated Wire Co
Okonite Co., The.
Phillips insulated Wire Co
Simplex EJectrical Co.
Standard Paint Co.

Telegraph Apparatas
Electric Appliance Co
Partrick A Carter Co
Western Electric Co.

Telephones and Tele-
phone iraaterial.

Andrae A Sons, J.
Central Electric Co.
Farr Tel. & Const. Supply Co
Forsyth A Fisk.
Gillette, E. A F.
GustafsoD, W. A.
ICeystoue Te ephone Co.
Mctivoy, 0. II,

Mianus Electric Co.
Mo. Telephone Mfg. Co.
Partrick A Carter Co.
Phila. Telephone Co.
Public Telephone Co.
Standard Tel. A Elec Co
U. S. Tel. Const. Co.
Western Electric Co.
Western Tel, Const. Co.

Transformers.
Central Electric Oo.
Chicago Gen'l Fixture Co
Diamond Electric Co.
Ft.Wayne Elec. Corporatiou
General Electric Co.
Hornberger Elec. Mfg. Co
Louisville Elec. Wks.
Royal Electric Co.
Stanley Electric Mfg. Co
Wagner Elec. Mfg. Co,

Trolley Cord.
Samson Cordage Wks,

Tracks. Eleciric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine WTieels.
Dayton Globe Iron Works (Jo
Letfel A Co., Jas.
Replogle Governor Wks.
Smith, "S. Morgan.
Still well-Bierce a Smiih-
Vaile CO.

Universities.
Int. Corr. Schools.
Rose Poly. Institute.

W^ater Wheels.
Leffel ACo., Jas
Replogle Governor Wks.
Smith, S. Morgan.

W^ire, Bare .

Anderson, Albert A J. M.
Besly A Co., Chas. H.
Bishop Gutta Percha Co,
Brixey, W. R.
Central Electric Co,
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co
Nuttall Co.. R. D.
Okonite Co., The.
Phillips Insulated Wire Co.
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"SHIP" CORED
(Trade Mart.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN 1^ CO., VIENNA, AUSTRIA.
SEND FOR SAMPIiES AND PRICE LIST TO

A. DERONDE « CO., ^°'- ^^-'- 254 Front St.. NEW YORK.

THE-

UNITED ELECTRIC

IMPROVEMENT CO.
OrflOE AND WOKKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes-

For all Systems

Current, Candle-

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

OORKESPONDENCE SOLICITED. SATISEAOTION QUAKANTEED.

Chicago General Fixture Co.,

169 Adams St., CHICAGO, ILL.

BERGMANN arc lamps -' SWITCHES.

GERMAN CARBONS.

PHOENIX TRANSFORMERS.

ELECTRICAL SUPPLIES and FIXTURES.

, Electric Motors,
Manufactured by

ROTH BROS. & CO.,
30 to 34 Market St., Chicago, III.

OYNASIOS,
S to 75 Lieht Capacity,

ELEITKIC aiOTOKS,
1-S to 7 Horse Power,

High Efficiency, Best Material,
Perfect Regulation, Low Prices.

Complete Plants Installed.

Special attention given to Dynamos and Motors
for Storage Battery use.

ROYAL ELECTRIC CO.,
PEORIA,

ILL.,
jnilVUFACTUKEKM OF THE

"ROYAL ALTERNATOR."
No Commutator! No Moving Wire! Efficiency High! Regulation Close! Fully Guaranteed!

TRANSFORIVIERS OF ANY DESCRIPTION. DIRECT CURRENT GENERATORS AND MOTORS.

EASTERN:-H. B. COHO & CO., 203 Broadway, New York.
CENTRAL WESTERN:^. B. HILLMAN & CO., Peoria, III.

SOUTHWESTERN:-CINOCCHIO ELECTRIC CO., Dallas, Texas.
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Electric RailwaySupplies.
P—

^

^ We are the General Western Agents for the Billings &
Spencer Drop-Forged

Trolley
Equipments

and

Commutator
Segments.

We can supply Segments from stock to fit all standard machines.

These Segments are made from pure lake copper, finished and tempered

to give a compact, uniform wearing surface.

Overhead flaterial.

We carry a large stock of Drop-

Forged Straight-Line Hangers, Single

and Double Curve Pull-Offs, Bracket-

Arm Insulators, Barn and Bridge

Hangers, Feed Wire Hangers, Trol-

ley Wire Clamps, etc.

Central Trolley

Harp and Wheel.

This harp is made of malleable iron or brass, and is strong and well

designed. The wheels are of bronze and have the best grade of graphite

bushings. The entire construc-

tion is such that it cannot engage

with, and tear down, span wires.

We recommend the Central

Harp and Wheel to our customers as being a superior article in every way.

Prompt shipment of all goods from Chicago stock.

Central Electric Company,
>73=i75 Adams St.,

CHICAGO.
St. Louis,

Southern Electrical

Supply Co,

New Orleans,

loio Canal St.

Kansas City,

Gate City

Electric Co,

This Was A Good One.

"lUd I 'Ml you the latest bi-ij-lit tluug
my little buy got oft?" asked MelJmie. as
he joined a group of frionds at the club.
"Vey. you did." replied all. iu concert,

with diseoiirajiing unanimity.
'1'hafs where I've caught you." retorted

McKride, "for it only happened last even-
ing, and I haven't seen a soul' of you fel-
lows since, resides, this was really a good
uno."

"ThC'U you haven't told it to us." replied
Kiklutr, speaking for the crowd. "Go ou."
"Yes. tell us auickly." added Skidmore.

"and let us have the agony over."
Thus encouraged. McBride began: "You

know, boys, little people have sharp ears,
and they are not at all backward about tell-

ing any little scraps of information they
pick up. This peculiarity has led a good
many parents to resort to spelliug words
when their young children are present.
Of course that sort of thing is of no avail
after the youngsters learn to spell. Well,
Mrs. Mcliride and I are in the spelliug
stage now, and little Freddy is -often very
mucli mystified by our remarks to each
other. Last night we had our new minis-
ter to dinner, and Freddy watched the
good man helping himself very liberally to
biscuits. He thought it a good opportunity
to put into use the family verbal cipher,
feeling perfectly certain that the minister
would find it uuintelllgible. So he called
out, 'ilanimal'

" -What is it, Freddy?' asked my wife.
" 'Mamma, isn't the m-i-u-i-s-t-e-r a

p-i-g?' spelled out Freddy, triumphantly."
The fellows had to admit that this story

about McBride's boy was really a good
one.

William Henry Siviter.

Workingnien not only have the sensitive-
ness of other people about their personal
integrity, but sometimes may have a neat
way of replying to an imputation upon it,

A carpenter, sent to make some repairs in
a private house, entered the apartment of
the lady of the house with his apprentice.
"Mary," the lady called to her servant,

"see that my jewel case is locked at once!"
The carpenter understood. He removed

his watch and chain from his vest with a

significant air. and gave them to his ap-
prentice,

"John," he said, "take these right back
to the shop. It seems that the house isn't

safe!"—Youth's Companion.

The following story is told on Lee Fair-
child. At the time the incident occurred
Fairchild was holding an editorial position on
The West Shore, and was known as the "humor-
ous editor." While writing in the business
ofHce one day a stranger entered and inquired
if the proprietor was in.

"Yes, sir," replied Fairchild.

"Are you the gentleman?" continued the
stranger.

"Yes, sir, but the proprietor is in the other
room," answered Fairchild.

When Mr. Samuels, the proprietor,
learned of the distinction the young man
had drawn between himself and his em-
ployer, he discharged him, with the state-

ment.:

"You vos too funny."—San Francisco
Post.

Not The Same.

A neat example uf the retort admouitive
\A-as recently made by a young Colorado
mining engineer, whom we will call Mor-
ion, principally because that is not at all like

his name. Seated in a chair in a Denver
barber shop, undergoing a shave at the
hands of a favorite barber, who, although
an excellent craftsman, sometimes com-
mitted the mistake of becomjng too famil-

_ jar in conversation, the talk turned on the

case of a man who, being on trial for mur-
der, had been recognized by visitors to the

court room as a young theological student

from a iliddle state, where he had been
the possessor of a spotless reputation and
a totally different name. The conversation

thereupon drifted to the subject of

changed identities.

Morton's barber rubbed the razor ou th*-

strop reflectively, and said: "Y^es, it's sur-

prising how many men change their names
after they get out West. By-the-way. Mor-

ton, what was your name back East?"
"Mister Morton," was the quiet reply.—

Harper's Monthly.

Johnny: Papa, what do people mean
when they talk about your constituents?

.Mr. Jenkins. M. C. : A constituent,

Johnny, is a man who expects you to get

him a job.—Judge.
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A THE FREENMN

ATTERY
Estimates Furnished

on Application.

Prompt Delivery.

vELLS.
standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

-t^e:-

Newton Rubber Werks,
Newton Upper Falls, Mass.

Antomatic la Itelease,
with D. P. Switch.

The FYFE RHEOSTAT
(For Starting, Regulating and Saving Motors)

Is Automatic in Release
from any Point of the
Resistance.

Made Willi and witlionl D, P, SwilcL

Alisolnlely Firepoof,

Made for m Power,

Cosls Less M Old Slyles.

Write or Call for Descriptive Price List.

Hayes, Fyfe Company,
Chicago Oloe, 1006 Pontiac Bldg.

S.

K.

C.

i
y^..

"1

X. --«^. ,0

S. K. C. SPARK ARRESTER
STORM and BUG
PROTECTOR.

s
p
E
C
I

A
L
T
I

1. S.K.C. SPECIALTY CO., Piltsfield.Mass

S. K.C. ARC CUT OUT.

.K.C. SWITCHES.
S. K. C. HANGER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write for Circulars and Prices.

S.

K.

C.

S
P
E
C
I

A
L
T
I

E
S.

Electric supplies.
Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Tbairer Electric Ge.,
1027 Garfield Building,

TELEPHONE 2910,

Don't let your contracts until you get our prices.

Prompt attention given to all orders.
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Will Yon Be In It? Yes!
USE THE BOUDEEAUX DYNAMO BEUSH./'<^-̂'

€^

# ^
%.<^

•^

KACH LAYCn OF THIS ANT(-FR1CT10H METAL

%% iO

^>%̂.

"^^^v
-^^s-

'^4>.

4.̂
THE BOUDREAUX DYNAMO BRUSH CO.,

Ma[!ers Building, CHICAGO. Postal Telegraph Building, NEW YORK.

/^ Sole Agent for Canada, B. E. T. PRINGLE, Montreal, Que. Sole Agent for New England States, ALTON D. ADAMS, Boston
C( Sole Agents for the Pacific Coast, J. W. BROOKS it CO., 120 Sutter St., San Fraucieco, Cal.

#.^
S>

#
,#

#..*^^^

TRANSFORMERS.
A New Type Transformer, Primary Cut-outs and

Insulator Brackets all com,bined.

No more brackets pulling off of walls.

With our wall or cross-arm hooks^ transformer may be Hung and

Connected in Five minutes.

Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Sigheat

in Efficiency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type "D" TranBformer 'with Fuse Plug BemoTed.

WAGNER ELECTRIC MFC. CO., ST. LOUIS, MO.
.A. CBb-x: JNTc;Is:s BOSTON, 6-20 Atlantic Aveone. MINNEAPOLIS, 249 Second Avenue Soath. BUFFALO, 126 Erie Co. Bank Building.

: i PHILADELPHIA, 1000 Betz Building. CHICAGO. 1236 Monadnock Block. TOKONTO, Canada, W. A. .lohnBOn Electric Co.

( CINCINNATI, 161 West Pearl Street. SAN FKANOISCO, U Second street.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the
Electrician Publishing
Co., Chicago. You CAN'T

procure too many
reliable, readable

books to READ.

EDDY GENERATORS.
Direct CoimeGted or Belted for Electric Railways, Central Stations, Isolated Ligbting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Poiver through factory or other buildings,

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and E.xpress Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn>
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INCANDESCENT LAMPS.
WE «

lANUFACTURE
THE GLOBE

PP LIFE AND

EFFICIENCY

GUARANTEED,
New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu"m. Samples and Prices Furnished

on Application. Correspondence Solicited

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.
w^.A.i^-r^rD. vsrF=2i'irE: \j^.

P
H
P

O

FEED WIRE INSULATORS.
liii

^o 9U0 No. 902. No. 905. No. 904.

FHILADELPHIA BB£AK.

STRAIGHT UNDER-RUN.
Send for Price List of

INSULATING MATERIALS.
H. W. Johns Mfg. Co.,

NEW TOKK.

240-242 Randolph St., Chicago.

PHIIiA-DELPHIA.

<

>
H
H
09
H
O

Subscribe for the Western Electrician,

HENNEY BUGGY CO.,

CO
CD

377 and 379 Wabash Avenue, CHICAGO, ILL.

Moonlight Schedule
FOR 1895.

Mailed to any address on receipt of

-10 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

a©

OPEN.
Resular Size, 6 inches long:. 2^ inclies higli, 1 to

1^ inches wide.
In a auit brought against F. Stevens by the Cutter Com-

pany, claiming an infringement on an Electric FluBh
Switch, it was decided In his favor by the United States
Court in December last, the Conrt dlsmieeing the case
with costs.

EELECTRIC PROTECTION CO,
1028 FILBERT STREET, PHILADELPHIA, PA.

Ownera and Mannfactnrers of

THE PLUSH PROTECTORS,
THE STEVENS FLUSH SWITCHES,

And General Electrical Work.
Special attention given to the construction of modele and inventors' experimental work.

For the Plush Protectors, simpUcity, snre action, ready adjastment, and interchange of parts.

For the SteTens Flash Switch, fire and damp proof . Mechaniam is simplicity itself. Noth-

ing to get ont of order. Make and break so wide that no arc can form. Wired without removing caa-

ing. Buttons made of mother of pearl. Base made of valcabeston with porcelain cases.

(^
^

(9 ^ist^
; T

*"W%^

# 5 -5*

Q ^
ifi^

^i a A ^
V 1 ^^
r ^'^

a^ -<^5^^^^
Impossible for them to

set out of order.

BucianrE
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building. Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

Tiie PIONEER FIRM-F.Hardtmuth & Go., Vienna, Austria -Tiie PIONEER FIRM.

TSE ONLY MANUFACTURERS OF

4'The Celebrated Austrian Cored Carbons."
fimerican Brancli OtQce, 60 Liberty St., Kew York.

lum of Impostors Claiming out Hake.

Send for Reduced Price Lists or Samples,

AlternatiDg or Direct Cored Carbons One Price.

Speciai ^notations for Export Trade

Leading Supply Houses Carry Our Goods.
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RESULT OF A CENTRAL STATION TEST OF

Edison and Columbia Lamps
After numerous comparative testS made by

a large Central Station in this country of new
type Edison and Columbia Lamps, the re-

sult attained shows that after 500 hours' burning the

"New Type" Edison Lamp gave but 7
candle power and the Columbia at 600 hours
gave \3}4 candle power.

It is evident that as far as illumination is concerned the new type Edison Lamps died

in their infancy.

The filament may have remained unbroken; therefore, the user would not be permitted to

return bulb and receive the customary rebate.

As a result of tests made, an order was placed for 20,000 Columbia Lamps and a
previous order of like number of Edison lamps cancelled.

The net price for each Columbia lamp was five cents higher (or $i,ooo on total order) than

the price of the Edison lamp. We have not engaged in the moonshine business, therefore cannot

offer you "Crescent" lamps.

WE MAKE ONLY THE HIGHEST GRADE.

QUALITY SPEAKS FOR ITSELF.

Make your own tests of Edison "New Type" and Columbia lamps. Then you
will know whether Edison lamps are worth 15 cents and Columbia 45 cents. Our
selling price, at present, in barrel lots is 20 cents each.

LAMPS IN STOCK AT BRANCH OFFICES.

THE COLUMBIA INCANDESCENT LAMP CO.,

Office and Works, 19 10-19 12- 19 14 Olive St., St. Louis, Mo.

BRANCH OFFICES:
CHICAGO, 1236 Monadnock Building; NEW YORK, 1103 Havemeyer Building; BOSTON, 620 Atlantic Avenue;

SAN FRANCISCO, Paul Seller Electrical Works.

::«iei»»x«»::c»:*

-^^ -*y-,-. -:
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THE ELECTRIC STORAGE BATTERY
SOLE MANUFACTURERS OF THE

TRADE MARK:

"CMnrik Irraittlainf
O REGISTERED SEPTEMBER II. 1894.

CHICAGO OFFICE: 309 DEARBORN STREET.
Elements of all sides carried in stock. Telegraph, Telephone, Phonograph, Kinetoscope, Surgical and Portable

Batteries for all uses. Special facilities for the charging and repairing of batteries.

ELECTRICITY FOR ENGINEERS.
New Edition, Just Out! Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—'JHAPTEB I: Electricity; Positive and Negative; Cooductorfl, Non-
Oonductors and Insulators; Electn'-Motive Force; Volte; Resietance; Ohme; Current; Amperes.

—

CHAPTIiRIT: Dynamos; Magnets; J^eld Coils; Electro Magnets; Permanent Magnets.—CHAPTER III:

Armatures, Construction of, Different Kinds of; Commutators, How Made ajid Connected ; Heating of

Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced; Inductlnn; Series Wound
Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Current and Constant Potential Dyna-
mos; Series and Parallel; Parallel or Multiple Arc System.—CHAPTER V: Incandescent Lamps; Fila-

ment^; Connections; Flashing; Exhausting; Testing; Cnndle Power; Operafed in Series; Automatic
Cut-Out; In Multiple Arc or Parallel; Multiple Series; Multiple Series Cut-Out; Three Wire System.

—

CHAPTER VI: The Arc Eight; Ho^ Formed; Causes of Unsteadiness; Remedy; Effect of Shades or
Globes; Shape of Carbons under Different Couditious of Burning; Arc Lamps; Regulating and Cut-Oat
Mt^chanism; Action of Current; C ulch Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.

—

CHAPTER VII: Commutators and Brushes; The Brush Commutators; Brushes; Different Styles of
Brushes; Double Brushes; Single Brushes; Troubles with Commutators and Brushes; Correct Position
of Brushes; Sparking at Brushes; Care o,f Brushes and Commutators; Flashing.-CHAPTER VIII: Cur-
rent Regulation; Hand Regulation; By Position of Brushes; Resistance Box; Kesistance Coils.- CHAP-
TER IX: Americm System of Automa ic Current Regulation ; The Dynamo; Regulator; Action of Regu-
lator.—CHAPTER X: Biush System of Automatic Current Regulation; Brush Armature; Diagram of
Circuits through Dynamo, Regulator aud Lamps; Dial or Regulator; Care and Adjustment of Dial: Dial
Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound Constant
Potential Brush Dynamo.—CHAPTER XI: The E iison System; Automatic Regulator; Circuits of Regu-
lator; Circuits of Dynamo; Action of Resulatnr; Howell Pressure Indicator; Diagram of Circuits; De
scription of Parts and Operation.—CHAPTER XII: Excelsior System of Automatic Current Regulation;
Dynamo; Armature; Diagram of Circuits; Tue Regulator and Motor; Action of Regulator.—CHAPTER
XIII; Schuyler System of Automatic Current Regulaiiou; Dynamo; Armature, Commutator and Brushes;
Diagram of Circuits in Armature and Field; Regulator; Circuits in Regulator —CHAPTER XIV: Thom-
son-H^iuston System of Automatic Current Regulation; Dynamo; Armature; Commutator and Brashes;
Controlling Magnet; Wall Controller; Diagram of Circuits; Air Blast—CHAPTER XV: Waterhou^e Sys-
tem of Three-Brush Automatic Curret t R-'gulation; Dynamo; Extra Brush; Resistance Coils and Regu-
lator.—CHAPTERXVl; Ampere Meters; Tangential Scale; Solenoid M*-terB.—CHAPTER XVII: Volt-
meters; Pressure and Potential Indicators.-CHAPTER XVIII: Testing; Galvanometers; Astatic Needle;
Differential Apparatus.-CHAPTER XIX: wneatstone Bridge or Electrical Balance; Diagram of Circuits
and Methods of Use; Bridge and Rheostat; Round Form; Square Form. -CHAPTER XXi The Magneto
as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.-CHAPTER SXI: Coupling Dyna-
mos Together; In Series; In Shunt; Series, Shunt and Compound Wound Machines.—CHAPTER XXII:
Switches and Switchboards; Loop Switch; Plug and Socket; Change Over Ping and Socket; Conclusion.
CHAPTER XXIII: Electric Motors, General Principles the Same as in Dynamos; Types; Shunt and
teries Motors Suitable for all General Purposes; Regulation of Shunt Motors; Of Series Motors; Conn-
er E. M. F.; Direction of Rotation and Direction of Current; Starting Motors; Diagram of Connection.

PART 1

1

. CONTENTS .—chapter I: Alternate Current Dynamop; Principles of the Field

.

Field Current Armature; Winding; Couuections; Laminatiou; Different Types of Alternators; Regula-
tion; Leading Systems; The Brush Generators; Magnets; Armature; Principles of Induction.—CHAP-
TER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures; Field Magnets; Ferranti
Armature, Field Magnets; Winding; Collectors.-CHAPTER III: Dynamos, Concluded; Siemens Dyna-
mo; Best Magnetic Circuits; Stanley Con'*taat Current Dynamo; The Armature; Self Induction; Ragula-
tion —CHAPTER IV: Induction Onils; Converters; Transformers; Economy of Distribution; An Elec-
trical H. P.; Losses in Conductor; Induction Coils; Effect of loduction; Transformers.—CHAPTER V;
Transformers, Continued; Induction Coils; Converters; Transforming Up and Down: Design of Trans-
formers; The Static Charge; Protection Against; Grounding the Secondary; Other Devices; The Foil
Protector; Different Types of Transformers.-CHAPTER VI: Transformers, Concluded; Fuses; Reeu-
lation; Winding of Transformers; Connecting to Circuit; Regulation; Safety Fuses.-CHAPTER VII:
Parallel System; Series Arc Light System; Diagram of Circuits; Parallel System; Primary Circuit;

Secondary Circuit; Placing of Transformers; Fuses; Diagram of Series Arc Light Circuit —CHAPTER
VIII; Lines of Force; Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments
with Magnet; Rapidity of Reversals and Hysteresis.-OHAPTER IX: Arc Lamps; In Series; The West-
inghouee Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER
X: Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents Differ

from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several Forms of
Instruments —CHAPTER XII: Measuring lustruments, Continued; Hot Wire Instruments; The Cardew
Voltmeter; Details of the Instrument; Low Potential Voltmeter.-CHAPTER Xtll: Voltmeters; Double
Coil Voltmeter; Two Types.—CHAPTER XIV: Spring Meters; Curled Spring Meter.—CHAPTER XV:
Twisted Strip Instruments; Diagram of Connections and Operation of Instrument.—CHAPTER XVI;
Recording Meters; Stanley Meter; Construction and Principles of Operation; Diagrams of Parts; Slattery
Induction Meter; Description of Parts and Principles of Operation; Watt Meter; Thomson Meter.
—CHAPTER XVII: Generators in Parallel; Ditficalties in Operating; Alternate Current Generators in
Parallel; Arrangements of Circuits and Machines for Operating in JParallel; Diagram of Common Ar-
rangement of Machines and Circuits.-CHAPTER XVIII; Ohm's' Law; Strength of Current; Formulae
and Examples; Power and Heating Effects of Currents.—CHAPTER SIX: Ground Alarms and Leah
Detectors.

PRICE, $2.50.

Orders for Above Books, or any other Electrical Works, Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO., 6 Lakeside BIdg., Chicago.
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WESTERN ELECTRIC CO.
CHICA60- NEW^ YORK.

CARBON LAMPS.
Important Patent Decision..

From the year 1885 to late in 1890, the Western Electric Company sold

double carbon lamps made under a patent of Mr. C. E. Scribner (No. 418,758 of

January 7, 1890.)

A feature of this lamp was the simultaneous lifting of both the upper carbons

when the current was turned on, after which first one carbon was fed down and

consumed and then the other. As a double carbon lamp the Scribner lamp was
much liked by many users. In fact, it is considered by many to be by far the best

double carbon lamp ever produced. It is still in extensive use.

The Brush Electric Company of Clev«:land set up the claim that this lamp
was an infringement of a patent of theirs, and a suit was brought in Toledo against

a user of the lamps in 1887, which suit was decided at Toledo in 1890 adversely to

the user. The lamps which were involved in this suit were at once changed to a

non-infringing type satisfactory to the judge who heard the Toledo case, and we dis-

continued the manufacture and sale of the earlier form of double lamp.

The suit at Toledo having been against a customer of ours, and not against

ourselves (although we conducted the defense of that suit), the decision at Toledo

_ was followed by a suit in Chicago against the Western Electric Company. A con.

siderable amount of testimony, additional to that introduced at Toledo, was put into the Chicago case by us.

In the meantime we placed upon the market two new forms of double lamps in which the lamps themselves

were double, as distinguished from double CClTbon \amps. In a double CCirbOtl ]amp like the Brush Com-
pany's lamp and our first Scribner lamp, there is one lamp mechanism controlling two pairs of carbons. These

two new types of double lamps were named the Monitor lamp and the Duplex lamp. Each consisted of two

complete single lamps in one case or frame, one burning its carbons after the other.

Even these were claimed by the Brush Company to be infringements, and a separate suit was brought at

Chicago to determine the question. But inasmuch as this was a new question of infringement, no injunction

was granted pending a final hearing, and we have continued to supply those double lamps.

The two suits mentioned above as having been brought in Chicago against the Western Electric Com-

pany came to a final hearing last Spring, and a decision has just been filed by Judge Showalter dismissing both

bills and holding that the patent sued on is limited to a construction where upon turning on the current one of

the carbons is lifted after the other, or where the lifting is, in the language of the patent itself, "dissimultaneous."

The injunction which has been in force pending a final hearing of the case on our double carbon lamp is of course

terminated. Any of our older customers who have lamps of that pattern, and who desire more of them, can

now have their orders filled.

Double carbon lamps for low tension or for high tension circuits will be made according to the earlier and

favorite plan in which the current lifts both upper carboos at once and then feeds one down so as to consume it

before the other burns at all.

Before putting our first double carbon lamp upon the market we made a careful study of the existing

patents and did not think that any question of infringement could be raised against it.

It is gratifying to us after a long course of litigation to have our position so fully sustained as it is in the

lucid and common sense opinion filed on the 24th of July by Judge Showalter. The double carbon lamp

patent of the Brush Company will expire September 2, 1896.
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soaiE—"xHrjNG" Have vou had our

prices recently on

Paranite Wire?
Let us figure with jou en your

next order for rubber covered

wire. It will

NOT COST YOU ANYTHING
to write us for prices, and we may
be able to save you a good many
dollars, and at the same time fur-

nish you the

HIGHEST GRADE OF

Rubber Covered Wire
I^ SHA.DES. ON THE MARKET.

Electric Appliance Company,
Electrical Supplies,

242 Madison St , Chicago.

hpaslte.
T. H. Brady, New Britain, Conn., U. 5. A.,

Manufacturer of Mast Arms, Pole and
Swinging Hooda, House Brackets and
other Specialties for Construction
Wort. — Catalogues and Prices fur-
nished on application.

CM Electric Specialty Mfg. Co.,

28 S. Washington Ave., Minneapolis. Minn.,

MiNUFACTnEEHS OF

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Oorrespondence eoUclted.

-^ 4
j^ He that handleth a mat- ^
^ ter -wisely shall find good

; ^^ and he that chooseth the "^
^ Standard system of electric ^
^ lighting shall receive trib- -^

^ ute from the city. ^
^. Ponder the pages of our book

;
-.^

j;
mailed free. ^

^P" Stand.^rd Electric Company, "^f
^i 205 La Salle St., cor. Adams, .^
•; Chicago. ^
f ^

SEND FOE
SAMPLES
AND
PKIOES
OP

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephone Co»
This aystem does not infringe the patents of the EeU Telephone or Western
Electric Co. We build exchanges complete for local companies, or will

install and operate exchanges ourselves at a low monthly rental. We keep
in stock Blake transmitters and all kinds of supplies.

UAnrUFACTUBKBS OF TH£ SOAVBB LON6} DISTANCE P17I^T£BIZ£I> CARBON

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

Thames Bnlldins, S7 Thames Street, NEW YORK. For Exchanges, Etc.

P. ^ B. Armature and

Field Coil Varnish.

P. ^ B. Insulating Compound.

P.'' B. Insulating Tape.

We are the sole manufactureis of the P. & B.

products which have been the STANDARD
for ten years.

Send for samples and price lists.

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Street, LONDON:

Metropolitan Elec. Co., NEW YORK. Robert W. Blackwell,

1 86- 1 88 Fitth Ave. 39 Victoria St., S. W.

HART SNAP SWITCHES

!

STANDARD SWITCHES, 5 and lo ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P,

FLUSH SWITCHES
Of any of the above sizes, either on single plates
or with any number of switches upon one plate.

Cut illustrates i-way or commutation
switch, controls a light or group of lights

from any desired num,ber of points,

SEKD FOR CATALOGUE.

THE HART & HEGEMAN MFG. COMPANY,

CEDAR
STREET R. R.TIES.

The Valentine'ClarJc Co,^

704-706 EOOKERY. OHICAQO.

SAL AMMONIAC
(ELECTRIC BRAND)

ForElectrical Purposes
Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealei

for this brand. Imported by

A.KLIPSTEIN & COMPANY. 1 22 Pearl St.. New York

ii

The Electra'' Carbons.
<; r- \- IMPORTED

HIGH GRADE NUERNBERG CARBONS
TRADE MARK' -TRADE MARK'

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CORRENT ARC LAMPS.
Are by far the most economical and efficient manufactured. They produce a very brilliant

and absolutely steady light, burning without any dust.
SEND FOE LATEST PEICE LIST TO

HUGO REISINGER, NO. 38 BEAV£R STREET, NEW 70RK.
Sole Importer for the United States and, Canada.



August 31, 1895 WESTERN ELECTRICIAN.

EcGEsE F. PHUiips, Prest. W. A. Hathaway, Treas. W. H. Sawtee, Secy.

AMERICAN ELECTRICAL WORKS,
PBOTIDEWCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, NIACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Stobe, P. C. Ackerman, 10 Cortlandt St.

Chicago Store, F. E. Donolioe, 241 Madieon St.

MoNTBEAL Bbanoh, Eugene F. Phillips' Electrloal WorkB.

UiDODBLE&ROOfE PONY INSULATOR.
Can be Used for Transposing.

The points or teats on the lower rim of the petticoat attracte thi
water on the outer surface of the insulator into drops. The water
drops from these points on to the cross-arm, thereby preventing the
moisture from creeping up on the inner petticoat, and thence to the
pin. Owing to the great success of our Patent Teat Insulator in Tele-
graph Work, where the ef&ciency of the Insulator has proven to be
more than twice thutof the ordinary Insulator, we have concloded to
apply the device to all Insulators for Telegraph, Telephone and
Street Railway Work.

Standard Screw Glass Insulators,
Floor Insulators, Glass Break Knobs, Battery Jars, Arc

Light Globes for all Systems.
Colored Glass Insulators to designate different currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Send Model or Drawing and we will furnish estimates.

Hemingray Glass Go.,
Office. Covinoton, Ky.

-^'^^^^^'> 1848.- FaCoHes, Muncie, Ind.

THE

"CLARK" WIRE.
For Switchboard, Railway ajd Motor use, we mate all

sizes of Stranded and Flexible Wire and Cables with Clark's

Insulation.

The Clark Wire has been before the public and in use for

ihe past niiie years, and has met with universal favor,

rhoasands^of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coua-

tries, and the demand for it is constautly increasing, because

it always gives perfect satisfaction.

BBANCH OFFICJB:

1649, 1650, 1651 MONADNOGK 6LDG.,
CHICAeO. IL.L.I9IOIS.

CLARK WIRE"

MARK.

TREMO

In fi Letter from the Inspector of the Boston Fire Under

writers' Union, lie states: " A Thoroughly Reli-

able and Desirable Wire in every respect/^

The Rubber used In insulating our Wires and Cables Is es-

pecially chemiGally prepared, and will not deteriorate, oxi-

dize oi* crack, and will remain flexible in extreme cold

weathei-. and Is not affected by heat.

We guarantee our Insulation wherever used, Aerial, Under

ground or Snbmarine, and our net prices are as low, if not

lower, than any other first-class Insulated Wire.

"We shall be pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENKY A. OLABK,

Treas.and Gen'l Mgr.

HERBERT H. EU3TIS,

Prest. and Electrician

.

PCEI-AIN^^W [ANUFACTORY.
T V { W

. l14-li6SR££NE St
Statios G

Se/fUijIe I

«*i?'^ili/VJ

Subscribe for the Western Electrician.

Storage Batteries
FOR ALL PURPOSES.

Bradbury-Stone Electric

Storage Co.,

GRAPHITE SP£CIAIiTI£S
FOB KLKOTBICAIi UMES;

OrapUte Bods of Tarloiu IienetliB, firom 1.5 Oh^ to lOO Olmia BeaUitaiica
to tho inch, eraphlte Boxes and Ornclblea, Beslatlne Haata

of 4.O00 Desreea. Inqnines Madly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

TO MANUFACTURERS.
Space, light, heat and power FRBE at Matthews, Grant

County., Ind,,, to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas.,

24 Kentucky Ave,, Indianapolis, Ind.

Dynamos
^ 25 to 800 Lights.

and MOTORS.
Yi H. P. and upward.

The Elliott-Lincoln Electric Co.,

Xl^i Payne Avenue,
CliETEIiAKD, OHIO.

THE UPTON ARC LAMP
Foi* All Circuits.

The Cheapest to Buy, Use
and Maintain.

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneamatlc and Mecbanioal

ANNUNCIATORS AND BELLS.
Foil lilne Always tm Stock.

W. R. OSTRANDER & CO.,
a04 Fnlton St., New Tork.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send for New OAiiLoauE. Out AuguMt Il5i.

Magneto Bells
AND

Standard
Goods.
No

Infrlngemen ts

.

TELEPHONES.
Get Oar Prices

Before
Purchasing
Elsewhere.

E. & F. GILLETTE,
BATTPOBT. COXaf.

Standard Thermometer Co.,

The Original Mannfactarers of the

SIMPLEX, WARD and KNIGHT LAMPS
CHARLES A. BRAMHAU, SeUing Agent, 39 Cortlandt Street, NEW YORK.

ASEXCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PETTINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,

MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,

ST LOUIS, MO.

BRADFORD BELTING CO.,
CINCINNATI, OHIO.

Phillips Insulated Wire Go.
>

KE^V TORK OFFICE:

39 and 41 Cortlandt St.

FACTOBV

:

Pawtucket, R. I.
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WANTED.
Two first-class Armature Winders.

Address with references,

Commecial Electric Co.,
Indianapolis, Ind.

POSITION WANTED.
As superintendent or carbon man of iocan-

descent lamp factory, by a thoroughly com-

petent man of several years' experience in

these capacities, and with full theoretical

knowledge of the work.

Address "C ABBOS,"
Webtehn Eleoteioian.

WANTED.
Steady employment as electrician with

electric light or s'reet railway company.
Have had six years' experience; $75.00 per

month. Any system.

Address '*ELiECTEI€IABf,"
704 W. l^exiiigtuu St., Baltimore^ Did.

WANTED.
A position by a draftsman of larger ex-

perience OD engine work and slight experi-

ence on dynamo work. A i references fur-

nished. Address "Cr, H. "W.,"
Care of Western Electrician.

6 Lakeside Bldg., Chicago.

Cleveland, O., August 24, 1895.

N/^'T^ I C^ T^—Se}i.\BA proposals will be re-^ 1 1O Ju> celved at the office of the
clerk of the Board of Control, No. 105 City Hall,

Cleveland, O., until 12 o'clock m. August 31, 1895,

for furnishing and putting up in place 20 police

boxes, fitted ready for telephones; also one 4-

circuit desk or switchboard, with all the neces-

sary devices to be used in conneclion with the
above boxes; also one 8-inch gong indicator for

the patrol station. No. 5, on Swiss Street; all the
above to be furnished and set up ready for the main
lines, together with the necessary batteries.

Each proposal must contain the fall name of

the party or parties making ihe same, au'l

all persons infcereated therein, and must
be accompanied by a bond of two thousand ( J2,000)

dollars of some disinterested person or persons,
resident of Cuyahoga county, or a certified check
on a solvent bank in the city, as surety that if

the proposal be accepted a contract will be entered
into.

The city reserves the right to reject any or
all bids.

E. A. ABBOTT,
Director of Police.

SECOND HAND

TROLLEY WIRE
FOR SALE.

We have purchased about five (5)

miles of Electric Road in first-class con-

dition. We offer for sale about five (5)

miles of No. Copper Trolley Wire, as

good as new, Iron Wire Guys, "T ' and

Plat Steel Rails, complete with Spikes

and Fish Plates.

For further particulars address,

gfarts Melal Eeili Co,,

120 W. Lake St., CHICAGO.

FOR SALE, CHEAP!

KEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under

market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE.

CATALOGUES
And circulare should not be Bent out Indlacriml-
nately, to secure the best results. We make a spe-
cialty of olasslfylng all trades and furnish the
information in list form at reasonable rates, or
address envelopes or wrappers from our lists.

Send for circular and price list.

mercantile Trade List Co.,

601 Times Building. Pittsburg, Pa,

THIS TELEPHONE

IS CAI.LED THE

Loi Dlstaflce,

No. f.

Will speak one thousand miles
on a properly constructed
line. You can hear a watch tick
one hundred miles. Is that
satisfactory t If so, write to

W. A. CUSTAFSON,

For prices and information.
Send business card, I sell to
the trade only.

StilweU's Patent Live Steam-Feed Water Purifier.

Removes all Impuritiesi

Entirely prevents scale in Steam
Boilers. Catalogue on applioation.

Tk Stilwell-Bierce & Siltli-Yaile Co,,
DAYTOX, OHIO.

Bisdon Iron & Loc'tive W'ka, San Francisco, Oal., Pacific Coast Agt.

WOVEN WIRE BRUSHES.
The best Woven Wire Commutator Brash
in the market is pat'd and manufactured by

The Belknap Motor Co.. Portland. Me.

Telephone, Haln
1096.

Wm. J. Alexander, l*res.
Geo. T. Schuster, Vice-Pres.
F. J, Welch, Secretary.

Photo and Wood Engraving,

CHIQflQO ELECTROTYPE
fir STEREOTYPE C2.

ip6 and 19S Clark Street, Chicago.
Fine Book and Catalogue Work a Specialty.

BEACON

I

(ALL GLASS)

t

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

a series, miniature and decorative lamps.

BEACON LAMP CO.,
BOSTON, MASS.

Irvington and Harcourt Sts.

IMPERIAL DRY BATTERY.
The Imperial Dry Battery is Mr. Wm. Burnley's latest

and improved Dry Battery, and superior in every respect to
his first, or the old "Burnley Dry" Battery.

We are the only firm manufacturing his latest battery.
All batteries are made under Mr. Burnley's personal supervis-
ion. We are the pioneers in the making of successful dry
batteries and hive had more experience in this line than
any other concern in the country.

When you buy the Imperial you have the satisfaction of
knowing that they are made by the original dry battery man-
ufacturers and guaranteed to be the best on the market.

SEKD FOB REVISED FHICE I,I8T.

MIAMISBURG ELECTRIC CO, Miamisburg, 0.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copj' at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

ROOD PATENTS
^J| Procured. 30 Years' Practice.

GBANT IN8UB£D. Pamphlet, re-

ferences and advice ftee.

CHAS, J. GOOCH, WgsMngton. D. C,

ROS£ POr-li'TECHXIC IXHTlxrTB,
Terre Hant«, Inrt. A School of Engineering. Me-
chanical, Electrical, Civil Engineering. Chemical
courses. Well endowed. Extensive Shops and Foun-
ry aiodemly equipped Laboratories in all depart-

ments. Expenses low. Address C. L. MBES, President

Bound Volumes
OF THE

^IfESTERN Electrician

FOB SA1.S,

From Vol. I. to Vol. XV.

ADBBBSS

ELECTRICIAN PUBLISHING CO.,

6 Lakeside BuUdine, Chicago.

LOCATIONS FOR INDUS-
TRIES.

The name of the Ohicago Milwaukee & St, Paul
Kailway hag long been identified with practical

measures for the general upbuilding of its territory

and the promotion of its commerce, hence mann-
facturera have an assurance that they will find

themselves at home oq the Company's lines.

The Company has all its territory dietricied in
relation to resoarces, adaptability and advaniageB
for manufacturing, and seeks to secure manufac-
turing plants and Industries where the command
of raw material, markets and eurroundings will

ensure their permanent success.
iUnes of coal, iron, copper, lead and zinc, forests

of soft and hard wood, quarries, clays of all kinds,

tanbark, flax and other raw materials exist in its

territory in addition to the vast agricultural re-

Bonrces.
The Chicago, Milwaukee & St. Paul Railway

Company owns and operates 6,168 miles of Bail-

way, exclusive of second track, connecting track
or sidings. The eight States traversed by the
Company, Illinois, Wisconsin, Northern Michigan,
Iowa, MisBou'i, Minnesota, Soath Dakota, and
North Dakota, possess, in addition to the advan-
tages of raw material and proximity to markets,
that which is the prime factor in the industrial
success of a territory—a per^ple who form one
live and thriving community of business men,
in whose midst it Is safe and profitable to settle.

A number of new factories and industries have
been induced to locate—largely through the in-

strumentality of this Company—at points along
its lines. The central position of the States trav-

ersed by the Chicago, Milwaukee & St. Paul
Hallway, makes it possible to command all the
markets of the United States. The trend of man-
Qfdcturing is westward. Confidential inquiries,
are treated as such. The information furnished
a particular industry is reliable. Address,

LUIS JACKSON,
Industrial Commissioner, 0. M. & St. P. R»y,

i25 Old Colony Boilding, Ohicaqo, III.

Table Push.

u

SEND FOR NEW CATALOQUE.

BELLS, PUSH BUTTONS, ETC.

HUEBEL& MANGER,
MANUFACTURERS

Electrical and Brass Goods,
»S6-390 Graham St., Bj-ooklyq, N, Y.
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attentton of ELECTRIC COMPANIES la called to this CRLEBRATEU AVATKR
WHKKI^ 83 particularly adapted to their use, on acconnt of its I'emarkably Hteady motion,
high t^peed ai.rt great efticieney and large oapaeily for its diameter, being double
the power ot most wheels of the same diameter. It is used by a number of the leading electric com-
panies with ereat satiefaction. In the economical use of water it ia without an equal, producing the
highest per cent of usefai effect guaranteed*

SEXn FOR CATALOGUE AXM> VAR.TICUjLAR8.

The accompanying engraving represents a single 10-inch Victor Turbine on horizontal ehaft to
develop 36 H. P. under 33 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either eiDgle or in pairs, on horizontal shafts,

and 'Where the situaiion admits of their nee we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
BlBdon Iron & Locomotive Works, San Francisco, Oal., Pacific Coast Agents.

The Standard Open Circuit Bat-
teries of the World.

SEND FOB CIEOULAB AND PBICE8.

THE LECLANCHE BATTERY CO.,

in to 117 East 131st St., ^. Y.

Continuous Current

Dynamos and Motors:
THEIR THEORY, DESIGN, AND TESTING.

With Sections on Indicator Diagrams, Properties of Saturated Steam,
Belting Calculations, Etc.

AN ELEMENTARY TREATISE FOR STUDENTS.
By frank p. cox, B.S.

Clotb. S71 Pages, S3 Illustrations. Price $3.00.

Intended for students, this work givea the theory and deeign of continuous current dynamoa and
motors ae understood aud practiced In the designing-room, and the methods of testing described are
those of the factory testing-shop. The practical side of the various questions treated is always kept in

view, discussions haWiig little bearing in this direction being excluded, and the higher branches of
matheaiatics avoided, 'ihe application to the design of armatures, field-magnets and motors of the
principles developed is explained by reference to numerical problems, thus thoroughly impressing them
on the student's mind. Methods of testing a complete machine and ol investigating ila characteristics
are given, with discussions on the effect of various changes in design and operation. The steam-engine
being so closely allied to the testing and operation of dynamos and motors, sections on Indicator dia-
grams, steampower calculations, and belting are included. Almost all of the numerous curves in the
book are derived from actual commercial tests.

CONTENTS.
Chapter I. The Absolute System of Measurement.—Chapter II. Electro-Magnetic Induction.^

Chapter III- Classification of Machines and General Principles of the Magnetic Circuit.—Chapter IV.
The Dynamo as a Motor.— Chapter V. Calculations Pertaining to the Magnetic Circuit.—Chapter VI.
Theory of Windings, Losses, etc —Chapter VII. The Dynamo Considered as a Motor.—Chapter VIII.
Design of Armatures.— Chapter IX. Design of field-magnets.—Chapter X. Design of Motors,—Chapter
XI. Dynamo and Motor Testing.—Chapter XII. Efficiency Tests.— Chapter XIII.—Indicator Diagrams.
—Chapter XIV. Steam-Engine Calculations.-Appendix I. Tests of Iron.—Appendix II, Ampere Turn-
tables.^Appendii III. Determination of Sizes of Wire for Armatures and Field Coils.—Appendli
IV. Belting.

ELECTRICIAN PUBLISHING CO., 6 Lake^de BIdg., CHICAGO.

Harvest Excnrslons

Will be run by the Burlington Route
on Aug. 29, Sept. lo and Sept. 24,
from Chicago, Peoria, St. Louis, and
other points on the line to the farm-
ing regions of the West, Northwest
and Southwest. Very low round
trip rates will be in effect. For
folder giving details or for land
pamphlets, apply to P. S. Eustis,

Gen'l Pass. Agt , C. B. & Q. R. R.,

Chicago, 111.

Tickets at

Reduced Rates

Will be sold via the Nickel Plate

Road on occasion of the meeting

of the German Catholic Societies of

the United States at Albany, N. Y.,

September r5th to i8th. For further

information address

J. Y. Calahan, Gen'l Agt.,

(89) III Adams St., Chicago.

PRIMARY

BATTERIES.
DVER 5 VDLTS-5AMPERES FRElMiCELL
BOYNTON MULTIVOLT BATTERY CO., '%U^^X ^tre.t, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 in.

Price, $6.50.
Send for Sample

I
TO SUCCESS

M^^^^'-^'-i^ ^

PDIMQUAW WUITP PflRF used exclusively forall incandescent Light-

ing at World's Columbian E.xpositlon.

RAVEN WHITE CORE.

COMPETITION LINE WIRE.
GBIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

Used in some of the largest buildings in the

United States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE:

13-n Cortlandt St., New York.
CHICAGO:

!0 Uearborn St.

BOSTON:
134 CongreBS St.

SAN FRANCISCO:
102 SacrameDto St

%wmh

'SLOK^t^

624 pages, $3.00.

ARiyH'^^''":

150 pages, $1.00 158 pagee, 11.00. 135 pages, $1.00. 140 pages, $1 00.

An Excellent Series of Electrical Books.
BY T. O'COHHOR. SLO-S-HE.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside BIdg,, Chicago.
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Western T. C. Co.'s Exchanges
Laiisins Telephone Excliauge, Lansing, MIcb., 500 'phones.
Johnstown Telephone Co.. Johnstown, Pa.. 400 'phones.
Winona Telephone Co., Winona, Minn., 400 'phones.
Newark Telephone Co., Newai-k, O.. 400 'phones.
Home Tel. Co.. Bloomington, III., 400 'phones.
Altoona. Pa., 40O 'phones.
Chillicothe, O., 350 'phones.
Oskaloosa, la., 300 'phones.
Citizens' Telephone & Message Co., Fostoria, O,

'phones.
Mt. Vernon Telephone Exchange, Mt. Vernon, O

'phones.
E. H. Martin Telephone Co., Webster City. la.. 200 'phones,
Mattoon Telephone Co.. Mattoon. 111., 200 'phones.
Iloyle & Scott, Cambridge, O., 200 'phones.
W. S. P. Telephone Co., Petaluma. Cal.. 150 'phones.
Van AVert Telephone Co., Van Wert, O., 150 'phones.
Rushville Co-Operative Telephone Co., Rnshville, Ind.

'phones.
Palestine Telephone Co., Palestine. Te:?:., 150 'phones.
Alabama Telephone Co., Selma. Ala., 150 'phones.
Ceu. W. Beers, W'apakoneta. O., 150 'phones.
Woodbridge & Occoquan Tel. Co., Woodbridge, Occo

quau and Alesaudria, Va., 100 'phones.
Hartford City Telephone Exchange, Hartford City,

'phones.
Santa Fe Electric Telephone Co., Santa Fe, N. M.

'jihones.
Manistiqne Telephone Exchange, Manistique, Mich.,

'phones.
Waxahachie Telephone Exchange, Waxahachie, Tex., 100

'phones.
Oreensboro Telephone Co.. Greensboro, N. C, 100 'phones.
W'est Kehtuckv Telephone Co.. Hickman, Ky.. 100 'phones.
Washinffton Telephone Co., Washington, la.. 100 "phones.
Chowniiig ^t Wright Tel. Co., Mayneld Ky., 100 'phones.
Salisbury Telephone Co.,* Salisbury, N. C, 100 'phones.
Ticonderoga Tel. Co., Ticonderoga, N. Y., 100 'phones.
Peaninont Telephone Co., Beanmont. Tex.. 100 'phones.
Navasota Telephone Co., Navasota, Tex., 100 'phones.
Columbia Telephone Co., Columbia. Mo., 100 'phones.
Citizens' Telephone Co., Decatur, Ind., 100 'phones.
Mt. Vernon Tel. Co.. Mt. Vernon. 111., 100 'phones.
Palatka Telephone Co., Palatka, Fia., 100 'phones.
Barnesville Tel. Co., Barnesville. O., 100 'pnoncs.
Newton R. Liggett, Marvsville, O., 100 'phones.
Shelbyville, 111., 100 'phones;
O. T. Kimmel. EfBngham. 111., 100 'phones.
Charles Citv. la., 100 'phones.
Mt. Vernon. III.. 100 'phones.
Shelbv Countv Telephone Co., Shelbyville, III.. 70 'phouea.
Newark Tel. Co., Grahville, O., 60 'phones.
Cambridgeboro Telephone Co., Carabridgoboro, Pa,

phon'i?s.
I'eople's Telephone Exchange. Maryville. Tonn., 50 phonos.
Two Rivers Telephone Co.. Two Rivers, Wis., 50 'phones.
Ellsworth Telephone Co., Ellsworth. Pa.. 50 'phonos.
I'en-y Telephone Exchange, Perry, 50 'phones.
T C. Clark, RnssellviMe, Ky., 50 'phonos.
Lynchburg, Tol Co.. Lynchburg. Va.
Marshall & Tobie, Keithsburg, 111,

I'eople's Telephone Co., Butler, O.. and many others.

200 I

200 I

150
I

100
i

100

100

HAVING MOVED INTO OUR NEW AND SEXTUPLED QUARTERS AT 250-6 SOUTH CLINTON STREET, WE ARE NOW

The Largest Manufacturers of Telephone Apparatus

AND APPLIANCES, EXCLUSIVELY, IN THE WORLD.

\AtC D C I I ^\/^ ^" producing Apparatoa which is Slrictly Non-Infringing,
VV t DW l_ I & V ^ and frown on patent pirate concerns.

50

Private Telephones.
(PARTIAL LIST.)

Cambria Iron Works, .Toimsto\Yn, Pa., 100 'phones.
The Johnson Co., Loraiu, O., and Johnstown, Pa., 50

'phones.
Metropolitan Elevated Railroad, Chicago, III.. 50 'phones.
(Chicago Lumbering Co., Manistique, Mich., 50 'phones.
Armour & Co., Chicago, III., 50 'phonos.
Interior Department, V. S., Washington, D. C.
Geo. W. Davidson, Warrensburg, N. Y.
Columbus Dr.v Goods Co., Chicago. 111.

Whitman &; Barnes Mfg. Co., Akron, O.. and West Pull-
man. III.

U. S. Government, Washington, D. C.
Monarch Brewiug Co.. Chicago, III.

Itiverside Water Co., Riverside, Cal.
Columbus Memorial Bldg., Chicago.
Cannissius College. Buffalo, N. Y.
W. ri. H. Cash. New Lisbon, Wis.
Frauk A. Yeakle, Riverside, Cal.
Dr. E. Burd. Lisbon, la.

City of Joliet, Joliet, 111.

IHIBilOPeOIIE
c«.') TElfPPHE

Western Telephone Construction Co.
Is as much superior to any other type of Microphone (Battery) Telephone as our No. 1 Magneto Telephone
"was to all other magneto 'phones.

The New Exchanges at Newark, O,, .Tohnstown, Pa., Oskaloosa, la., and Winona, Minn., each using

300 of these instruments, we claim to be

The most Perfecl Exchanges of their size in the United States, without Exception.

The Superiority of Service and Economy of Operation aCForded by them have practically resulted in

transfering the business from the Bell system to the Western in these cities, notwithstanding the Bell offer

of one-half rates.

ARMOUR & CO., UNION STOCK YARDS, CHICAGO,

Have just been equipped wiLh a 50-telephoae Exchange System of our new apparatus, to take the place of

a Kokomo outfit formerly in use there.

We also displaced a Kokomo switchboard outfit for 100 'phones at the

CAMBRIA IRON WORKS, JOHNSTOWN, PA.,

At about double the price paid for the former, which proved to be unsatisfactory.

THE INTERIOR DEPARTMENT, WASHINGTON, D. C,
After the most exhaustive examination, tests and trials for telephones ever made, awarded this Company
the contract at almost double the price for apparatus of the next highest bidder. The expert committee
which made the examination stated:

"The Western Telephone Construction Company stood above the others, also it was found that not ouly were the
"Switchboards proposed to be tHroished by the Western Telephone Construction Company free, as far as your
"committee are at present aware, from infringement of any patent not owned by that company, but that they embody
"all recent improvements in that line."

MANUFACTURING EVERYTHING
Necessary for the complete equipment of a Telephone Exchange, we can assure those who contemplate
purchasing instruments that they will save time and money by dealing directly with us, as we have ample
facilities, and have had abundant experience in all departments of telephone work.

Western Telephone Construction Company,
250-4-6 South Clinton Street, Chicago.

§H^ NOTE.—Beware of the falsehoods and misrepresentations of competitors who dare not give a public list of their exchanges, but pretend to have "letters,

etc.," which they show. Write direct to parties and ascertain the truthi

THE TEIaRPHONR HAND-BOOK
Br HERBERT LAWS WEBB.

Member of the Amcrict I Institute of Electrical Engineers, and of th-- Institution of Electrical Eiigin

Wires and Cabhs."' Joint AuthorofElect r
:ers, London. Author of ",-1 Practical Gtiidc to the Testing of Insulated
citii in Bail}/ Life.'"

14.6 JPa^ges, 13S Ill-ustrations, Clotti, Ha^nd-Bool^ Si:^e, Price $i.oo-
EXTRACT FROM PREFACE.

"This little book has no pretension to be considered a complete treatise on telephonv as it exists in Atii3rlca. The time for such a worlc is not yet come. Bat it is felt that there is a demand
for a practical book on telephone worldng and management, and THE TELEPHONE HAND BOOK is an attempt at meeting that demand. With the exception of a few chapters dealins with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are psculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its Ian
everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably

ijuage that any one can understand and learn from
received by the entire eleetrieal fraternity.

CHAPTFR 1. The Invention of the Telephone.
2. Sound Waves. Articulate .Speech.
'3. Electric Telephony. The Bell Telephone.
4. The Microphone.
b. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: its Use in the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.

10. Other Forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Recei%'-

ers, Jlercadier's Bi-Telephone.
12. The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

CHAPTER 13. Carbon Transmitters.
14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
IS. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bells.
26. Automatic Switches.
27. Telephone Line Construction.

PabHsiieaaiKifoisaicby ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

IAPTER28. :Metallic Circuits.
29. Underground Wires.
30. Lightning Arres'te'rs.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser: its Use in Telephony.
35. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.

~
39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Teleph-

ony.
Appendix.
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CHICAGO EDISON CO.,
X30 ja.X>.^I^S ST.,

oscxo.^o-c:>, iXiiXji

DEALERS IX Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES. Etc.

IN STOCK.

TELEPHONE CORD$
$»end for Circnlar and

Price E*ist. Address

C. H. McEVOY,
1.0WEIiI>. MASS.

TELEPHONES
AND SUPPLIES.

We are sole manufacturers of the

celebrated Keystone Long Distance

Telephone—an instrument which has

no superiors.

Write to us for catalogue and
prices.

Keystone Telephone Co.,
PITTJ^BIK©, PA.

PRIC£» KKOUCKO!

Long Distance ThoDee:, complete, ^10 50 net.

Midget 'Pliooes, (Jilk '2(.i miles, complete, 'J. 00 net.

Complete Blake Transmitters, 1.95 net.

Blabe Oaatings, finislie d complete, .90 net.

Money order, or check with order. No catalogueB.

PHILADELPHIA TELEPHONE COMPANY,
P.O. Box 707, - Pliilatleli>hia, Pa.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office oi

home use, is Usued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage

by P. S. EtJSTia, Gen'l Pass. Agent, C. B.

& Q. R. R., Chicago. lU.

T
ELEPHONES

FOR ALL PURPOSES, AT THE LOWEST PRICES.
SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO..
109 IV. lltli Street,

ST. Lovis, aio.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

TJullitt Biiiltliiiff. . . Philadelphia.

TELEPHONES.
Magneto Bells.

j,^, ,
Hunnings, Blake and Ball

f,
' TRANSMITTERS,

1^:;, i

1
RECEIVERS.

Teleplione Wood Work.

INDUCTION COILS,
DESK TELEPHONES,

"^ DESK TRANSMITTERS,
And all parts of Telephones. Special prices on large lots.

Send for Vatuloytie,

MIANUS ELECTRIC CO., - Mianus, Conn.

$5 TO $15 TISIaEFHOIVEZS.
Supplies of KTCry description.

Transmitters (Blake Pattern); Hunning Silver Diaphragm or Magneto Eeceivers; Magneto
Bella; Wire Orosa Arms; Inaulators; Induction Coils; Backboards; Switches; Batteries,

etc. Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 343 Dearborn St., Cbicago.

Western Agents tor DANBDEY ELEOTEICAL WOKKS.

For the WESTERN ELECTRICIAN,—Sl.OO.—
Headquarters for TELEPHONES;

RECEIVERS,

TRANSMITTERS,
iVIAGNETO and

EXTENSION BELLS,

WIRE AND CORD,

WOOD BRACKETS,

GLASS INSULATORS.

The Most Complete
Stock.

'J

MILWAUKEE, - WIS.

Our lustrumonts
are absolutely

NON-INFRINGING.

for Okonite Wire,

Telephone Exchange

UP-TO-DATE.

WITH
;.-^ NOVEL

4il' FEATURES.

Furnished to

Construction

Companies
or Consumers.

Write for prices.

FORSYTH &FISK.
Sole Mannfactarere,

64» and 644 Rialto Bldg,,
Factory Office: 33 3IfrB. Bldg:., pUip Apn
cor. Canal and Kaudolph Sts., linluAuU.

THE STANDARD

LONG DISTANCE A.D

EXCHANGE TELEPHONE,
AIADISOK, H'lS.

EMPLOYING MILDE MICROPHONE.
aiildc Battery Transmitter. No adjoetment required. Will

not pack or get out of order.

We invite competition with all other instiuments,
and send Phonea for test to any part of the United States.

It is Absolutely Non-Infringing.

We Guarantee Protection to AI! Customers.
— ^TKSTIMOIWlAI.S. —

We submit among hundreds of others the following teetimoniala. and call attention to the fact that
they are from expert electricians, managers of eschanges and superintendents of railroad telegraph.

"A whisper is distintly heard. We pronounce
the Standard perfect. "Steele Go. (N.D. ) Tel. Co.

"We talked to Eowell, 75 miles, through storm
Induction. Have discarded the B^l for Standard,''

Pecob Ireigation k. Imp. Co.,
Eddy, New Mexico.

"Have used Cushman, Harrison and Bell, but
consider the Standard far euperior."

C. A. Rood, Reedeburg. Wis.

"I should recommend Standard to our people, as
against any other with which I am famiUar. The
teat we gave was between St. Paul and Dickinson,
559 miles." 0. C. Gbeene,

Snpt. Telg. Northern Pacific By.

"Your inatrnments are working very nicely and
every one exceedingly pleased with them, Yoa
will have all the baslness you can do."

HouE Telephone Co., Sioux City, Iowa.

"The Standard when known will knock oat in-

ferior instuments." U. .J. Fbt,
Supt. Tel. C, M. & St. P. Ky.

"Better than any of the othera we have."
E. Pennington, Supt. Tel. "Soo" By.

"Have given Standard extremely hard test where
induction is heavy, with most satisfactory results.

J. B. Michaels,
Sopt. Tel. St. Paul A Dnluth By.

"The Standard will transmit a whisper or a
shout with equal clearness." Humphbey Jones,

Washington C. H., Ohio.

"Their efficiency and working is perfect. We
shall ase nothing but Standard."

Gallagheb Beds. Meridian, Miss.

COBRBSFOKDEIVCE SOI-ICITBD.

Add.ss, STANDARD TELEPHONE & ELECTRIC CO.,:
Madison,

visconsin.

p. L. SPOONEK, President. H. A. liYLOK, Treasurer. E. W. BATCHELDEE, Secretary.



WESTERN ELECTRICIAN. August 31, 1895.

DAYTON ELECTRI

CEILING FANS
For 110, 220, 250, 600 Yolts D. C.

and Arc Circnits.

Give absolute satisfaction.

They are a pronounced suc-

cess in every detail.

If you want the best, send us

your orders for

THE

DAYTON.

ODD

FAN MOTORS
For 500 Volt and

Arc Circnits are Perlect.

We have a large

stock on hand and can

fill your orders without

delay,

ALTERNATING

FAN MOTORS.
We have a limited stock

of the Ries and Scott Fan

Motors on hand. As we are

making an exceptionally

low price on them, they are

going fast. If you are look-

ing for a bargain in this

line, we can accommodate

you. Send us your orders

at once if you wish to take

advantage of low price.

METROPOLITAN ELECTRIC COMPANY,
186-188 Fifth Avenue, Chicago ill.

Jflst What Yog flre liookipg For I

A NEW AND VALUABLE BOOK.

ELECTRIC LIGHTING PLA
TX3:E!II5 cost .£L.1<T1D OE='E]IS-A.TIOniT.

^Sr -%7\7-. O". ^XJC^XjZI'S'.

Data compiled from station reports of electric lighting plants employing overhead circuits, with suggestions pertaining to

the information usually desired by the non-technical purchaser.

With Numerous Illustrations, Diagrams, Plans, Tables, Etc. 275 Pages. Cloth. Price $2.00, Postage Free,

This work gives all necessary data for the erection of an electric light plant of any size.

THE COST OF ARC LIGHTING. THE COST OF INCANDESCENT LIGHTING.

READ THE TABLE OF CONTENTS:
Alternating Arc Lampe, Arc Plants, Belting, Bollera, Boiler Settings, Boiler EQiciencIeg, Books,

Bu'ilding, Cost of Arc Dynamos and Lamps, Cost of Arc Plants Erected, Cost of Alternating Dynamos,
Cost of Alternating Plants Erected, Cost of iletta. Goaf; of Boilers, Cost of Brick Cbimneym, Cost of Cop-
per for Alternating Circuit, Cost of Corliss Eagioes, Cost of Compound Corliss Encinee, Coat of Gom-
pound.High Speed Engines, CobI of OondenBere, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost
of High Speed Engines, Cost of Incandescent Dynamos, Cost of Idlers, Cost of Injectors, Cost of
Meters, Cost of Motors, Coet of Operating Lamps per liour, Cost of Power Generators, Cost of Poles,
Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Cost of Sbaftiog, Cost of Shaft Couplings,
Cost of Stacke—iron, Cost of Stacks—brick. Cost of Steam, Cost of Transformers, Coat of Wire,
Chimneys, Circuit Loss, Contract Blanks, Current Distribution, Circuits—overhead, Circular Mils of

Wire, Depreciation, Direct Connected Apparatus; Dynamos, Dynamo Data, Economy of Condensinir,
Economy of Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Eqnivalenc
of Ourreot in Horse Powir, Eiiuivaleat Rates of Lighting, Fuel, Horse Power of Beltiag, Horse Power
of Motors, Horse Power of Shafting, Incandescent Arc Lamps, Instruments, Instructions for Employes,
Insulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Gas, N. E. L. A. Stand-
ard Rules, Oil, Outcome of Practical Management, Pole Line, Pulleys, Rope Trdnsmission, Resistance
of Wire, Rules— Fire Underwriters Report Com. on Data N. E. L. A., Reports of Cities Owning Plant,
Reports of Cities Contracting, Stock Room, Shafting, Transformers, Transformer Carves, Wiring
Tables—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire, Wire
Formula, Water Power, Wood as Fuel.

The OnBy Book of Its Kind in the English Language. Price, $2,00.
PAPER COVER, $1.00 PER COPY.

HAVE
YOU
READ

iDVBfltioDS, Researches it W\m of Nilola Tesla,

By THOMAS COMMERFOBD MAJITIN.

600 Pages. 330 Illustrations and New Portrait.

PRICE, $100. Postage Prepaid.

SEE PAOE XVI FOB TABI.B OF CONTENTS. OKDBR AT ONCE.

TESLA'S
NEW
BOOK?
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consnlting Electrical Engineer.

6PECIAI,TV:
Electric Hallways and Power Statione.

1541 Jlarquette Bldg.. Chicago.

William H. Bryan, M.Ain.soc.M.E.

Mechanical and Electrical Engineer.

Coaenltationp, Reports, Estlma'es, Plftnc, Speci-
fications, Supenntendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Turner Building, t^t. Lonie.

ForeeBain,
Electrical ard

ConBuiting, Mechanical Engineer.
Designing,
Snpervising, Plans, Specifications and
Constru ctiPg, General Engineering.
Testing. Espert in Patent Causes.

Suite 1657. 1658 and 1659
Mouadnock Buildiug, C'UICAGO.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

University lilriq;.. HUwankee, Wis.

LOUIS E. WALKINS,
Consalting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical Systems of Permanent Overbeai Rapid Transit Trolley, Electrical Canal
Boat Propulsion, Undergniujd Cnnduits, Elettiic Governor and Metere

Electric railways examined, aad reports made for capital.

Correspondence solicited. Ollice and address, 30 Coart St., Boston.

AIOKTH ti^TAA POINTl^
Is the title of a book of reference for all points be-
tween Ohicago and Lake Superior on the line of
the Milwaukee & Northern R. R., and is a valuable
publication for business men and tourists who maj
be interested in the development of the agricull
ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michlgnn.
This book, together with an illustrated pamphle
telling "Wh£re the Trout Hide " will be sent free
upon application to Geo. H. Heafford, General Pas-

0. P. Sells.

El ctiical EDg-ne« r.

Expert in Electricnl Cooslraclion, Plane, Spec
ificatioDS and Sopervleiou.

Uennpn Bid?. Xew Or If ons.

1

senger Agent, "North Star Route." Chicago, III.

SOIiE SIANIJFACTUKEBS OF

HARD VULCANIZED FIBREVULCANIZED FIBRE CO.
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Sand for Catalogue and Prices.

wi^^MieTON: DBL. Tho Stdudard Electrical Insulating Material ofthe World. 14 SI^Wt.' n. t

A NJEIMV BOOK I

New Dynamo Tenders' Hand- Book.
226 Pages. 138 Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copies
have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD
WORE for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

3 LAKESIDE BIULDINC, CHICAGO.

A BUSINESS PROPOSITION:
Any purchaser, so (Usiring, is welcome to have his engine tested by

his own expert at our shops before shipment, and may accept or reject

the engine on that test before incurring the expense of installation.

THE WESTINGHOUSE ENGINE.

COMPOUND, 5 to 1,000 H. P., Unequaled simplicity, high efficiency and moderate cost.

STAAIDARO, 5 to !S50 S. P., A high-class automatic, endorsed by thousands of oeers.

JCAIIOB, 5 to 75 H. P., A durable and efficient automatic engine at a low price.

CATAIiOC^UB ON APPLICATION.

THE WESTINGHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S. A.

SELLING OFFICES:
26 Oortlandt St.. New York, N. Y. 171 La Salle St., Chicago, lU. 53 State St., Boston, Mass.
Westinghouee Bldg., Pittsburg, Pa. 210 Drexel Bldg., Philadelphia, Pa. 37 CoUege St. Charlotte, N, 0.
21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lake City, Dtah. Wonderly Bldg., Grand Baplds.
All Offices of the Westinghouse Electric & Mfg. Oo. And All Foreign OoontrleB. Mich.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

BecentlmprovementB made Id the New American Tnrblne have Increased the power as per their dlanv
eter, and produced greater efficiency from whole to half water than any other tnrblne, as evidenced by the
following, copied from certified teste made at Holyoke. Masa., on the dates named, and signed by A. F. Sink<
man. engineer In charge of experiments, and E. S. "Waters, hydraulic engineer.

The orlgioalB ol these certificates and tests of other sized wheels can be eeen at oar office.

Test of a 4S'iiich Wheel-Jaly 9, 1894. Test of a 43-liioh Wheel -JuIt 14. 1894.

Head.
Rev. per
Min.

On. Ft.
per Sec.

Horse
Power.

P'rOent Head. Bev.per
Min.

On. Ft.
1
Horse

per Sec; Power. P'rCent

Wlole Gate 16.06
16.42
16.78

17.03
16.88

119.17

122.00
117.33

111.83
118.67

141.68
127.18
112.60

98.12
82.117

205.27
195.19
176.74
149.99
118.40

79 76
82.66

82.18
79.31

76.62

Wliole Gate
'*

1!

16.33
16.66
16.69

17.13

17.48

128.00

134.80
129.33

126.26
121.00

134.18
120.85

104.86
92 76
70.80

199.56

188.14
162.89
142.40
98.86

80.60
83.09
82.77
79 21
70.60

~^ For information and oatalogae write

THE DAYTON GLOBE IRON WORKS CO..Dayton,0.,U.S. A.

rWlL^ME^I^^ifslSWMW^WW?mMiiiMifi!ifd i

L.M.MbYES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.
" Speciallv designed and adapted to

ELECTRIC POWER AND LIGHTING PLANTS.
Securing a hieli eiiarantoed perrentnife aixl crent st^'adinea^ of

motion, utifier varialile loafls. An uneqiiiiled «'onoon*ration of jiower,
and an unprettHlcnled liit;h veltM'it.v. Its quickly- operatinff bal-
anced {;ai:e«. affords prompt and fine reirnlalion by governor. SafiB'
faction f^iiamnteed nhere otberM f:iil. Write for Catalogue, and

JAM'esTe'fFEL & CO., Springfield, Ohio, U. S. A.

YOU CAN HAVE ONE

!

Anyone interested In the art of electricity can obtain a copy of our

new lOO-page classified catalogne of electrical books which is

JUST OUT.
It contains a complete list of all electrical books published to date

and will prove of inestimable value In selecting the proper works for the

study of electricity. We are

HEADQUARTERS IN THE WEST
For electrical books and can fill all orders promptly on receipt of price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

(LATINXJM
For all Purposes.

Scrap and Native Platinom Purchased.
BAKER & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

For the "WESTERN ELECTRICIAN,'

—di.oo.

—

Going to

California.
The Burlington Roiite is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, ' Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

WATER-POWER
CAN BE GOVERNED FOR ELECTRICAL WORK.

The limit of <^ood government of water-power is often determined by the design

and construction of plant. Consult us if possible before completing your plans.

With REPLOQLE'S COHPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes. Including Electric

Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical

and Mechanical Governors and other devices for the government of water-power.
E.vpert advice furnished on application; If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
6i^ives more pon-er as to diameter Trith a

higher pereentaffe of nsefol eflfeet than any other
Tvater-Tvheel heretofore made. All sizes, right and left

hand, are ballt from patteroB perfected under sFstematlo tasts In

the Holyoke Testing Fiame.
Parties haying jwwer plants which are nnsatiBfaotory, and

those contemplating the improvement of powersj will find It t«
their intereetto Confer with me, as I am 'n^llins to ^uar*
antee results \rhere others have failea, no mat-
ter Trhatmakeoftni'bine has been in use. STATd
RRUUTBEUKNTt^ AND MEMO FOB CATA-

S. MORGAN SMITH, York, Pa.
BUtlmnt^q £nml«hed faf complete power plants aod

resoltB saarantted.

FUSE WIRE] t^""*",
I

Carrying

AND LINKS h
capacity.

FOR ALL SYSTEMS. ) ^"^rnT^Trm.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

riectric Railway Supplies
^^_ rT/'''^^^32i2SPW^lB&^. The largest and most prosperouB stree
^^^B (^ J.^^^^^9fl^^^^hiki''^^^B.-. tn All nt.TinrH on nr.rnunt, nf e-TRR-tiAT Atrnno^.l

GEARS. PINIONS. BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway coiupaniee in tjie country are asing onr Bnpplies, and they prefer theiD
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try It once, and you

will want no other.

D. NUTTALL COMPANY
F. A. ESTEP, President and Treasnrer.

J. K. McGINLEY, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY. PA.
CHAS. J. MATEB, 121i Betz Building, Philadelphia, Pa., middle States Sales Department.
GHAS. N. WOOD, 180 Snmmer St., Boston, Mass., New England States Sales Department.
STANDARD R'Y SUPPLY CO., Monadnock Block, Chlcapo, III., N. W. States Sales Department,
A. S. PARTRIDGE, Bank of Commerce Building, St. Louis, Mo., S. W. States Sales Department.
CHAS. A. OAVAGNA, Neave Bnildlng. Cincinnati. Ohio, Central States Sales Department
ED^VAED P. SHARP, 44 Niagara St., Buffalo. N. T., Northern States Sales Department.

SCHMINKE & NEWMAN, New.Orleans Sales Dept., No. 321 Magazine St., New Orleans, La. JOSHUA HEKDY MACHINE CO., Pacific Coast Sales Dept., No. 38 Freemont St., San Francieco, Cal.
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Edwin Harrington, Son $t Co., Inc.

Lathes:, ^
)rill Presses,

Traveling

Cranes

Hoists

Books
On electrical subjects sent to any
address on receipt of piice, postage

Electrician Publisiiing Co.,

6 Lakeside Bldg., - CHICAGO.
Free.

Our 24-page catalogue or Organs,
alsoour new and *.'lrgant catalogue
of Pianos, containing 16 pp. We
have the largest manufactory in
the world.from which we seliciirect
totheconsumerat wholesale prices,
thus savinf? the protltsof thedealer
and the commissions ofthe aRt.-iil s.

We furnish a lirstK;las30ri?;iii,\v:Lr-

ranted 20 years, wiih 0^7 Cf)
stool and booU,foron]y i9£ I iwU
Ko money required until instru-

ment hLLS been thoroughly tested
in yourown house. Sold on instai-
ments. Easy payment.
We positively guarantee every

OrpanandPiano2)ycars. Sendfor
caTalogueat once ifyouwantto ob-
tain the Erreatestbareatn on earth.
Write navie and address plainly,
and wewillsendbymallsameday
letter Is received. As an ad vertise-
ment, we will sell the flrst Piano of
our make in a© I TC Stool, booRi
placeforonlyO I I Vi and cover'
free. Regular price, SSTjO.

BEETHOVEN PIANO &. ORGAN CO., P> O. Box 1309 WASHINGTON, N, il.

Electricians—Are You Progressive?

...3y...

C. K. MAC FADDEN

*..ANO...

WM. D. RAY.

If so, you will be Interested In any book
that will give you the latest Information

on that subject ....

OUR NEW BOOK,
"Tlie Practical Application of Dynamo Electric Machinery"

...IS A STRICTLY 1894 BOOK...
and gives many new points for Dynamo Tenders, Motor Men, Linemen, and all other
branches. Each subject is thoroughly treated, and in such a manner, that it can
be readily understood. The Book is profusely illustrated with Original Cuts, show-
ing latest improvements, etc. 1S8 Pages, good paper, flexible binding, size suit-

able for pocket.

PRICE $1.00. SEND FOR ONE.
ELECTRICIAN PUBLISHING CO., No. 6 lakeside Building, CHICAGO, ILL.

J. C. BRILL COMPANY, - PHILADELPHIA,
BUILDEBS OP EAILVAT AM) TSAM¥AT OAES OF ALL GLASSES,

Special attention given to the building of Electric Motor and Trail Oare.

Iders of Brill Z7o. ai Tmok with soUd forged frame, and "Eureka" Mazlicom Traotlou PlTotAl Tmak. j

"The Manistee"'-'-' Steam Pumps
FOR EVERY POSSIBLE SERVICE

RELIABLE and DURABLE
NO OUTSIDE VALVE GEAR. JSSS'^g^,

MANUFACTURED BY

Manistee Iron Works Company,
9IANISTKK, MICH. Send for Catalogue and Prices.

RELIABLESENGINE.
Antomatic Cat-Off, Self-Oiling,

Perfect Regulation,
Simple Constrnctlon.

Adapted for Electric Light or any Parpoae requiring
Power and Heavy, Continaoas Work.

Moderate Prices.

Write for Oircolars and Prices to the Mannfactnrers,

J. F. CHUSE & CO., MATTOON, ILL.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of ihe

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.

BLriLT IN UNITS OF 50 TO lOOO H. P.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

Specifications, dran'ings and prices famished
on application.

Send for Catalogue of Climax and Comoound Boilers.

ROOT IMPROVED WATER TUBE BOILER.

SBLLINO AGENTS:

Monadnock Blocl<, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

The Telephone Hand-Book.

HEEBERT LAWS WEBB.

Price $1.00.

The only complete and practical work of
its kind on the market.

PUBLISHED BZ

IHE ELECTRICIA^ PUBLISHING CO.,

6 Laheaide Building, Chicago.

Automatic
HIGH SPEED

ENGINES.
From 1 to 1-23 H. P.

lecially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
ith economy is desired.

Over 2,500 in use.

forcnpine and Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send ror Catalogue
describing our new 1

to 6 H. P. Automatic
Engine and Boiler
outfit.

ne Hardware Co.,
. F. PARISH, Gen'l Sales Manager,

W, Marquette Building,

Racine. Wis. CHICAGO, ILL., U.S. A.

Ml GENUINE ^««a»B«...«^_K Mn^^K.__i
"*"

%'.;jp*rf
""^^ P H O S P H O R-B R O N Z E

REC.TRADE MARKS. InGOTS, CASTINGS, WiRE, ShEET &C.
The Phosphor Bronze Smelting Co.Limited
2 200Washington AvE.,PHityiDELPHiA.,PA.

', ORIGINAL MANUFACTURERS OF PHOSPHOR-"
&^ // '^ ,

' Bronze IN theUnited States AND Sole
J.Ac^pAo.-Jjt^y. MAKERS of"ELEPHANT BRAND"Phosphor-Bronze.
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WESTINGHOUSE
RAILWAY GENERATORS—RAILWAY MOTORS.

BELT DRIVEN GENERATORS
Of our new type, embodying all latest improvements in design and construction. Nothing
but the highest grade material used. Superior workmanship. Moderate temperature. No
sparking. Extremely high efl&ciency.

DIRECT-CONNECTED GENERATORS.
' Corliss Type"—"Eagine Type"—"Kodak Type"—for direct connection to all sizes and

makes of slow, medium and high speed engines.

WESTINGHOUSE GENERATORS
Have Laminated Pole Pieces, Ventilated Armatures, Form-wound Armature Coils, without
joints; THEIR PERFORMANCE IS UNSURPASSED.

RAILWAY MOTORS from 20 h. p. to 100 h. p. capacity, and adapted to all kinds of service.

Westinghouse Electric & Manufacturing Co.,

Offices in principal cities.
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"Wood" Station Instruments
Ammeters and Voltmeters of any Capacity for Alternating or Tirect Currents.

These Instruments contain the following advantages:

Extreme Simplicity. Total absence of springs or permanent magnets subject
Absolute reliability, with uniform scale divisions through- to change with time or temperature.

out the whole range. Beautiful design and superior workmanship and finish.

FORT WAYNE ELECTRIC CORPORATION,
F='CDF=?-r Wi:^YI>JE', IlSJrDI.A.>J.A..

PITTSBI'TiQ. NEW-XOKK.

•««M faa^W>



WESTERN ELECTRICIAN. August 31, 1895

POROUS .^^^

Why not «:et ^^^^T^
the best

»

<^V^

#^UPS

>-^^ 1895.

^^ Give as

^ trial order.

ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
r25 South 2^ St. Philadelphia

Catalogues on Applfcation
Seud BublLegs Card and meotloa

Western Eleoteioian.

JEMUIME RfkWHIDE

iGE LEATHER.

^es'^ULTZS PATENT

M IpULLEY COVER.

'^pLT DRESSING

WOVEN LEATHER UNK BELTINit. ^^^^ELT CEMENT.

OpELTING:; »t. lionis, Mo., r 8. A J ^
BBA.V0HE3: 164 Summer St., Boston; 113 Libert; St., New Yoik; 129 North 8d St., Phllsdelphls.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

6 Iiafeeside Bldg., - Chicdso. $1.00

MLUJrfiA TED C/ir/IJ. °Ot/f:

»(i«f|T00L5..1
.-'cVHAtsT(til6A69.1llU:5jVJ

FIRE!

The destruction of our works by fire on April 7, was almost complete.

We have already resumed manufacturing.and are making limited shipments which are daily increasing.

Sen^ %IS your Orders* We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

SJe-cv TTorte.
SIZES UP TO S!50 B. P.

FIRE!

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

SEI.LINQ AQEHTS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.

JOSHUA. BENDY MAOH. -ffOEKS,
Sao Francisco, Cal

A. W. SOLOMON. Savannah, Ga.
MOEFGEN, MOXHAM & CO.,

No. 80 William St , New York.

Manufactured by THE FIBERITE CO., A'echanicville. N. Y

Black Diamond File Works.
Est. 1863. Inc. 1895.

We make any

kind of File op

Rasp known to

She File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Onr rpgnlar gcods are on sale in eveiy ler ding; Hardware
Store in the I'uitfd l^tates and Canada.

G. £ H. BARNETT COMPANY,
Philadelphia, Pa.

HIGH GRADE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

W. B. SOUTHGATE ife CO.,
146 ' B" Franklin Street, BOSTOX, KASS.

SELLIXe AGEXTS FOR

WHITNEY ELECTRICAL INSTRUMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATE FOR ELECTRICAL PURPOSE?.

MANY SWITCHES
HAVE COME AND GONE, B0T THE

fe'1il&>J NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TRY THEM AND WONDER WHY YOU EVEK n8ED

ANY OTHEE.

O. S. PLATTy - 88-102 Cannon St., Bridgeport, Conn.

No. 10 Arc Dynamo. 100 lights, 2,000 candle pow<;.-

Electric Lighting and
Power Apparataa.

The Brash Double Aro

Lamp Patents auataiped by

repeated decisions

of tr. S Oourts.

THE

BRUSH
ELECTRIC CO.,

igenoles ta all large cities.

The BoseelL & Officer Eleotrloal
OonstruottOD Co., Deaver, OoL

Bagiiaii Si miils.Tokohama, Japan. Office and Wsrki5. Cor. BeMen and Slason Sts., Cl^STKlAND, OmOb
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"'"h.'r.'hixson?''
simplex Electrical Company,

1137 Monadnock Block, CHICAGO. 75-81 Comhill, BOSTON, MASS.

INSULATED WIRES and CABLES
.^^v^'-v Aerial, Underffronnd and Submarine,

^ fk r^N •>' Teleplione, Telegrapli, litslit and Power.

K.EBITB TARES. Write tor catalogues, samples and pricei.

W. B. BBISLEf, Mfr., S. B. HAH, Clen'i Agent
JC03 Broadway, Ne\r Torli.

8. r. B. 3IORSB. CALIFORKLA KI.BC. ITKS
Chleaeo, Ili. San rranclsco. Cat.

IkR^V OBL.EAKS KliEC. CO., New Orleans, JLa

An exhaustive test of the Packard lamps m
disinterested expert and publish the results

- Study this report carefully and you will see

cannot afford to use any lamp but the Pacl>^

suits guaranteed.
NEW YORK & OHIO

IVAKREX. OHIO.

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS.
Beceived only Award for Trolleys at CUcacot

Manntaoturod by AXBEBT & J. M. AWDEBSON, 289-293 A St., Boston, Mass.

IRON
CLAD

RHEOSTATS,
UAHUTACTTFBZD BT

6eo. L. Colgate Company,

136 Liberty St., New York.

H. DUSAKT OHEEVBB. {
B°»lo»™ Managen).H. DUSAKT OHEEVEB,

QEO. T. MANSON,
Genu Snpt.

THE OKONITE COMPANY,

*S>N'i!:

ff. H. HODGINS,
Secretary,

LDHTED,

13 Park Row, New Yorfec>
INSULATED

WIRES ALDCABLESp
For Aerial, Submarine and Underground Um.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tapi
KR INCHES iClilcago, Boston, Philadelphia, Plttsbnrgli, Minneapolis, Cincinnati,

Kansas City, Omaha, l.onlBvlUe, 8t, I^onis, San Francisco, London and tso. America.

rRADC MARK.

IMPORTED

Carbons
FOR ARC LIGHTS.

EQUAL TO THE
BEST.

Kept in Stock.

Ed.Wertheim,
55 8. Canal St,,

CHICAGO.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plant*
£]stimates and Drawings Submitted,

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPR ISSENTATIVES.
JULIAN SOHOCL & 00., - 126 Liberty St., N. T. City.
HOFFMAN-RUSSELL CO., - 82 Lake St., Chicago, lU.
SOEANTON SUPPLY & MACH'T CO., - Scranton, Pa
THOS. K. CAEEY S BEOS. CO.. 26 LlBht 3t.. Baltimore, Md
MITCHELL. LEWIS & 8TAVER CO., Seatlle, Wash.

MANUFACTUBEB OF

iiirsui.ATESD bImEGTrig wire,
FLKXIBLE CORDS and CABI^ES.

eoo and i80« North Tbird Street. - - PHIIAPBI/PHIA, PA.

BEST OF ALL IS 'g

Hade by J. H. B1JIiIIllEI.Ii 4 O'O., 76 Cortlandt St., Sew Tork.

Beat Oonitracilon and Ingredients. Strongest, most Darable and Sellable. Size 6i3J4, »0 ct«. p«r MIL

LIBERAL DISCOUNTS,

irL^-'o'p AMMETERS and VOLTMETERS.
WIKT METERS for direct and alternating circuits. Accurate, durable, handsome

and cheap.

SCAC^STETIC VABTEMETEKS fordlrect current switchboards.

Oircular No. 675 just issued; contains fall descrlptlnne and reduced price list; mailed upon application

.

Write to us before purchasiog Electrical Testing Apparatus elsewhere.

C33X_JE:E:iSr £5<: CI:CD., INC.,
J. C. CRAY, Assignee,

New York Office: loio Chestnut Street,

ii6 Fulton Street. Philadelphia, Pa.

^ESTIIN Eleelfioal Wrnment Co.,

114-120 William St , NEWARK, N. J , U. S. A.

Illuminaled Dial

liatioi !sstriinest3i

These instruments are
ba?ed upon the same pen-
eral principle and are just
as accuratf rts our regular
Standard Portable Iiirect

Current Voltmeters and
Ammeters, but are much
larRBF, and the worlilng
parU are inclosed in a
neatly desigaed, dust-proof
cast-iron case which effect-
ively shields the instru-
ments from disturbing in-
fluences of external mag-
netic fields. IVeston Standard Illuminated

Aial Station ToUmeter,
Style B.

the WE8TEKN Elbotbician wheu writing for catalogues

Weston Standard

Portable Direct Reading
Voltmeters and MillJvoIt-
meterH. Ammeteraand Mil-
amiieters, Wattmeters
aad Voltmeters, for Alter-
nating and Direct Current
Circuits.

Our portable instruments
are recognized as standards
throughout the civilized
world.

Our Semi-Portable La-
boratory Standard Volt-
meters and Ammeters are
still better.

They are the most relia-
ble, absolute standards for
Laboratory use.

,4r
ii^VK^\^\'m^s;^

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

0, J. Mayer, Betz Eldg., Philadelphia, Pa.
Smith & V?allace, Hamilton St , Boston, Haas.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.

" Arthur S. Partridge, Bank of Commerce Bldg.,
St. Louis, Mo.

Standard By. Supply Co., Monadnock 3ldg.,
Chicago, 111.

Beger & Atwater, 214 Pine St , San Francieco,
California.

Central ElPctrlc Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

IRON ARMORED

INSUlATINe CONDUITS.

I

Two Wires in a Single Tube, the

Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO.,
General Offices and Works: 5^7 W, 34th l^t., Xew Torfe.

Edwd. H. Johnson, Brest. E. V. Little. Vice-Preat. and Gen. Mgr. Ohas. P. Geddes, Sec'y and Treas.

STANDARD UNDERGROUND GABLE CO., U/IRFS and r.ABLFSTHE RO0KEB7, WESTINOHOUSE BUILSINa, TIMES BUILDINS. H '^l/^^^V UlIU *^-'-*^ Lw ^^ ^^^J
'flO. . PITTSBnRG. NEW YORK. ' "EJ^^ w- » - »» J^r:W_^m^^m "^^^^

issasmmnnm



WESTERN ELECTRICIAN. September 7, 1895

THOMSON
ALTEBNATINC CURRENT

ARC LAMP,
THE ONLY ARC LAMP SUCCESSFULLY

MEETING THE REQUIREMENTS OF AL-

TERNATING CURRENT ARC LIGHT

SERVICE. ii

WHAT USERS SAY:
"We have carefully tested your Alternating Arc Lamp and find it gives

better satisfaction than any other arc lamp on our circuits."

'We are satisfied that it is verf economical and efficient, and its simplicity

of construction makes it very desirable to manage and manipulate." '^

"We have tried other makes of alternating arc lamps and have returned
them to the makers, finding that the T. H. is the best on the market."

"I find that it has a stead/ feed with large variation in voltage."

POSSESSES ALL
THE ADVAN-
TAGES OF THE BEST ARC LAMPS FOR DIRECT

CURRENT
LIGHTING.

THE MINIMUM OF ENERGY

THE MAXIMUM OF LIGHT

ALMOST NOISELESS.

SIMPLE AND COMPACT.

RELIABLE AND EFFICIENT.

FOR INDOOR

OR OUTDOOR USE.

PLAIN OR ORNAMENTAL.

WRITE FOR PRICES.

CENERAL ELECTRIC COMPANY
f

Boston, Mass., i8o Summer Street..

New York, N. Y., 44 Broad Street.

Syracuse, N. Y., 244 West Fayeite Street.

Buffalo, N. Y., Eiie County Savings Bank Building.

Philadelphia, Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street.

Pittsburg, Pa., Times Building.

MAIN OFFICES: SCHENECTADY, N. Y.

Atlanta, Ga., Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.

Detroit, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City, Mo, :New York Life Building.
St. Louis, Mo.,, Wainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.
Helena, Mont., Electric Building.
Denver, Colo., 505 i6thSt., Kittredge BIdg.
San Francisco, Cal,, 15 First Street.

Portland, Ore., Worcester Bldg.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada. Foreign Dep't: SchenecUdy, N. Y. ; New York office, 44 Broad Street, N. Y.
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I^j5i)rAND CLASSIFICATION OF ADVERTJSEMENTS
ALPHABETICAL LIST

Abecdlroth A Root MTg.

Co '—

imertcan Elec. Mfg.Co.... ssll

American Electrical.

Works

indeison. Albert ij. M... i

Andrae, J. i Sons Co

Arnold.B.J =="'

Babcoot & WUCOI Co., Tie. 1

Baio, Force ^^"

Baker & Co

Ball* Wood Co., The.

Barnes. Wallace

BarneUCcG. &H ^^ii

Beacon Lamp Co

Piano & Organ

sviii

xii

Beethoven
Co

Belknap Motor C

)

Besly ACcChas. H xxii

Boston Braid Mfg. Co ^

Boudreaux Dyn. Brush Uo. Til

Boynton MultiTOlt B. Co..xui

Bradb'iry-Stone Electric

Storage Lo

Brady, T.H ^

BrlUCo.. J.G ^^^

Brixey, W. B ^

Brash Electric Co x^"

Bryan, Wm.H ^^^^

Bryant Electric Co ^

Buckeye Electric Co

Bunnell & Co., J- H i

Bntler Hard Rubber Co

Catterson, Geo. N —
Central Electric Co

C. B. &Q.R-B

Chicago Edison Co ^ *

(_liic. Elec.-Mech. Ent.Co.xvii

Chicago Elec.& Stereo Co.. xil

Chic. Genl. Fixture Co.... iv

Chisholm&Co , A »^'

Chuse & Co., J. F

Clark Elec. Spec. Mfg. Co .
.

x

Clonbrock Stm Boiler Co .
.
six

ColburnElec. Mfg Co

ColgateCc.Geo. h ^

Corey,R.B
^'''

Crocker-Wheeler El. Co... xsii

Dayton Globe Iron ^or^
Co

.....xviu

DeRonde&Cc, A. iv

Diamond Electric Co.

.

1 HombergerEL Mfg. Co... xvu

I

Hnebel & Manger sll

1 independent Elec. Co....xviiil

1 Interior Conduit A I. Co— i

intemafl Cor. Schools x

Jotins Manufacturing Co., . ,

H. W ^1"

Keystone Tele. Co sv

Klipsteln c% Co., A

LeclancheBat. Co., The.. .. xlli

LeffelA Co.. James sviii

LouiBTille Elec. Wbs

Lukeuslron & Steel Co.. xis

Manistee Iron Wks.Cc... xvii

McEvoy, C. H sv

Mercantile Trade List S. Co. xii

Metropolitan Electric Co.

MlamlBbUTK Electric Co. . .

MlanuB Electric Co ^^^

Missouri Tel. Mfg. Co.... xv

Moore, Alfred F 1

Morris & MacCurdy -
si

Morris, TaBkerA Co viii

CLASSIFIED LIST.

xii

xil

.XV illMoyes, L. M

MnnsellACo., Eugene...

National India Rubber Co .

—

Newton Rubber WorkB.... x

New York InHuiated Wire
Co ^

New York & Ohio Co.

.

NuttallCo.,R. D

xUi

.xiiljxvlii

Ohio Storage Battery Co..

AcenmalatorB
Bradbury-Stone E. S. Co.

Electric Storage Battery Co.

Ohio Storage Battery Co.

Annujiciators.
Central Electric Co.

Chicago Genl Fixture Co.

Electric AppliBnce Co.
OstranderifeCo., W. R.
Partrick & Carter Co.

Arc fjamps.
Central Electric Co.
ChicBgo en'l Fixture Co
Corev, B. B.
Crocker-Wheeler Elec. Co.

Ft.Wayne Elec. Corporation.

General iilectrio Co.
Solar Electric Co.
Standard Electric Co.

Standard Thermometer Co.

Wat rman.C. H.
Westinghouse El. & Mfg. Co.

Arc liisbt Cord.
Samson Cordfige WkB.

Batteries and Jars.
Andrae & Sons, J.

Boynton Multivolt Batt'yCo.
BunneU & Co., J. H.
Butler Hard Rubber Co.

Central Electric Co.
Chicago Gen'l Fixture Co.

Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.

Electric-Power Storage Co.

Electric Storage Battery Co.

Hemingray Glass Co.
Leclanohe Battery Co., The.
MiamlBburg Electric Co
Newton Rubber Wks.
Ohio Storage Battery Co.

Partrick & Carter Co.
Western Electric Co.

BeUs.
Andrae & Sons, J.

Central Electric Co.
Electric Appliance Co.
Gillette, E. & F.
Huebel A Manger
Ostrander & Co., W. R.
Partrick & Carter Co
Western Electric Co.

Belting.
Shultz Belting Co.

Directory. P^^^^^.^Pfi^^^^^^ v^ii
andMech. EngineerB xvn

Dixon Crucible Co., JOB... ^

Eastern Electric Cable Co .
.

xi

Eddy Elec. Mfg. Co "^

Edgerton Pottery Co.... -
xsii

Edwards, W. S. Mfg. Co .. —
Electric Appliance Co is

Elec. Engr. & Supply Co ...
.

vl

Electric Protection Co

Electric Storage Battery

Co.. The ^^^

Electrician Publishing Co.
vii.viii,sii,xiv,XTi,xvil,sxi

Elliott Lincoln Elec. Co ... x

Empire China Works xi

FarrTeL & Const. Supply

Co ^^

FiberiteCo., The xxii

Fontaine Crossing & Elec.
.

CO ^'^

Forest City El. Wks

For Sale Adver'ments xii

Forsyth & Flsk xv

Fort Wayne Elec. Corpora-

tion

F ael Economizer Co xis

Garlock Packing Co

General Electric Co ii

Gillette,E. & F xiii

Globe Electric Light Co.... vili

Goltz A. Sinclair xvii

u uch.Chas.J xii

Goubert Mfg. Co

GustafBon, W. A xv

Hardtmuth A Co.,F viii

Harrington, Son & Co., E..

Hart & Hegeman Manufac-
turing Co VI

Hayes, Fyfe Co ^i

Hemingray Glass Co xi

OkoniteCo.. The i

Ostrander & Co.. W.R.... xxii

Otto Gas Engine Wks.... xix

Partrick & Carter Co ... .
xxii

Partridge Carbon Co i

Phila. Telephone Co xv

PhllllpB Ins'd. Wire Co. . .
.

xi

Phosphor-Bronze Smelting
Co.,Ltd six

Piatt, O.S i^

Public Telephone Co x

Queen & Co., Inc i

Racine Hardware Co xix

Reisinger, Hugo

Replfgle Governor Wks. xviii

Roth Bros. A Co

Royal Electric Co

Samson Cordage Wks s

Sells, O. P

Shultz Belting Co xxii

Siemens & Halske E. Co.. xl

Simplex Electrical Co.,The, 1

Sioux City Brass Works. . xii

S. K. C. Specialty Co

Smith, S. Morgan xviil

Solar Electric Co iv

Southgate A Co., W. B. . .

Standard Electric Co x

Standard Paint Co x

Standard Tel. A Elec. Co. xv

Standard Thermometer Co. x

Standard Underground Ca-
ble Co 1

Stanley Electric Manufac-
turing Co vi

Stllwell-Bierce A Smith-
Vaile Co xii, xiii

Swarts Metal Refining Co.. xii

Thayer Electric Co iv

United Electric Improve-
ment Co

U.S. Telephone Const. Co.

Valentine-Clark Co s

Vulcanized Fibre Co x

Wagner El. Mfg. Co vii

Walker Mfg. Co

Walkins, Louis E x^ii

Want Advertisements. ... xii

Waterman, Chas. H xvii

Webster, Warren A Co xvii

Ed.,Wertheim,

Weston Electrical Inst. Co, . i

Western Electric Co xi

Western Telephone Con-
struction Co xiv

WeBtinghouse Elec. and Mfg.
Co s

Westinghouse Machine Co. xvii

Weston Engine Co .. 1
1

Boilers.
Abendroth & Root Mfg. Co.

Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Go.

Moyes, L. M.
Racine Hardware Co.
Weston Engine Co.

Boolzs. Electrical.
Electrician Publishing Co.

Bronze .

Besly &Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brnsbes.
Belknap Motor Co.
Boudreaux Dyn. Brush Co.

Central Electric Co.
Partridge Carbon Co.

Bnrelar Alarms,
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

CablesCSee Insulated Wires.)

Cables, Klectrie (See In-

sulaic^ Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brlxey, W. R.
Central Electric Co.
Eastern Electric Cable Co.

Elec. Engr. A Supply Co.

Moore, Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons. Points&Flates.
Central Electric Co.
Chicago Gen'l Fixture Co.

Corey, R. B.
DeRonde ACo., A.
General 151ectric Co.
Hardtmuth & Co., F.

Partridge Carbon Co,
Reisinger, Hugo.
Wertheim, Ed.
Western Electric Co.

Clocks, IrVatchmen's.
Southgate A Co., W. B.

Compound.
Chisholm A Co , A.
Standard Paint Co.

Conduits.
Central Electric Co.
Interior Conduit A Ins. Co.

Constrnction & Repairs.
Crocker-Wheeler Elec. Co.

Ft.Wayne Elec. Corporation.
Royal Electric Co.

Contractors and Electric
Ligbt Plants-

Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm. H.
Chic. Elec.-Mech. Ent. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Crossing A El. Co.

Ft Wayne Elec. Corporation.
General Electric Co.
Goltz A Sinclair.
Interior Conduit A Ins. Co,
Royal Electric Co
Sells, O- P,

Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec improvement Co
Wa'.kina, Louis E.
Westinghouse Elec A Mfg. Co.

Western Electric Co.

Copper.
Be&ly A Co., Chas. H.
Miamisburg Elect.ric Go.

Copper Wire Btingbt.
SwartB Metal Refining Co.

Copper Wires
,

American Electrical Works.
Besly A Co., Chas. H. I

Brlxey. W. R.
bunneU A Co , J. H.
Central Electric Co

.

Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
independent Electric Co.
National India Rubber Uo.
Okonite Co. The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard UndergroundC Co.

Western Eleotrlo Co.
Oorduse.
McEvoy, C. H.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Arms, Fins and
Brackets.
Anderson. Albert A J. M.
Brady, T. H.
Central Electric Co.
Electric Appliance Co.
Elec Engr. A Supply Co.
Fair Tel. A Const. Supply Co.

FiberiteCo., The.
Nuttal Co., R. D.
Partrick: A Carter Co.

Cnt-Onts and tSwitcbes.
Anderson. Albert A J. M.
Andrae A Sous, J.

Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.

Colgate Co., Geo. L.
Crocker-Wheeler Elec. Co.
Diamond Electric Co.
I'.ddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
FarrTel. AConst. Supply Co.

FiberiteCo., The.
Forest City Elec. Wks.
Forsyth A Fisk.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hart A Hegeman Mfg. Co.

Huebel A Manger.
Interior Conduit A Ins. Co.

LouisviUe Elec. Wks.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O S.

Royal Electric Co.
Soiar Electric Co.
Wagner Elec. Mfg. Co.

Dynamos.
Brush Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wneeler Elec. Co.

Eddy Elec. Mfg. Co.
EUlott-Lincoln Elec. Co.
Fontaine Crossing A El. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co.

Koth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Co.

Standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Economizers.
Fuel Economizer Co.

Electric BailTrays.
Brush Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.

Westinghouse El. A Mfg. Co.

Electrical and Mechani-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan, Wm. H
Chic. Elec.-Mech. Ent. Co.
Crocker-Wheeler Elec. Co.

Eddy Elec. Mfg. Co.

Goltz A Sinclair.

Sells, O. P.

Thayer Electric Co.
Wal'kins, Louis E.

Electrical Instraments.
Anderson, AlbertA J. M.
Bunnell A Co., J. H.
Central Electric Co.

Diamond Electric Co.
Electric Appliance Co.

Elec. Engr. A Supply Co.

Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.

Piatt, O. S
Queen A Co. Inc.

Southgate A Co.. W. E.

Weston Electrical Inet. Co.

Fire Alarms.
Partrick A Carter Co.
Western Electric Co.

Fuse W^ire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

Cras liisbting. Electric.
Partrick A Carter Co.

fjiearrt.
Besly A Co., Chas. H.
Nuttall Co., R. D.

General Elec. (Supplies.
Anderson, Albert A J. M.
Andrae A Sons, J.

Besly A Co., Chas. H.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. U
Electnc Appliance Co.

Elec. Engr. A Supply Co.

Electric Protection Co.
Elliott- Lincoln Elec. Co.

Farr Tel. A Cnnst. Supply Co,

Forest City Elec. Wks.
General Electric Go.
Goltz A Sinclair.

Hayes, Fyfe Co.
Interior Conduit A Ins. Co.

Louisville Elec. Wks.
Metropolitan Electric Co.

Mianus Electric Co.
Morris & MacCurdy.
Partrick A Carter Co.

Piatt. O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S K. C, Specialty Co,
Solar Electric Co.
Standard Tel. A Elec. Co.
Thayer Electric Co.

e^lobes and Electrical
erlassware.

Edgerton Pottery Co.
Edwards, W. S. Mfg; Co.
Hemingray Glass Co.

6iraphite Specialties.
Bealy A Co., Chas. H.
_Dlxon Crucible Co., Jos.

Hard Rubber Goods.
Bntler Hard Rubber Co.
Fiberite Co.. The.
Newton Rubber Wka.

Electrical Specialties.
Clark El. Specialty Mfg. Co.

Electric Protection Co.

Interstate Com. EL Const Co.

S. K C. Specialty Co.

Electroliers, etc.
Edwards, W. S. Mfg. Co.

Electro-Plating Hach'y.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.

General Electric Co.

Engines. «»s.
Otto Gas Engine Wks.

Endues, Steam.
Ball A Wood Co.. The.

Chuse AOo., J. P.

Kacine Hardware Co.

Westinghouse Machine Co.

Weston Engine Co.

Engravers.
Chic. Electro A Stereo Co.

Fan Outfits.
Central Electric Co.
Interior Conduit A Ins. Co.

Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Butler Bard Rubber Co.

Vulcanized Fibre Co.

Piles- „ „
BarnettCo., G. H.

Insulators and Insulat-
ing materials.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brixey, W. R.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chisholm A Co., A.
Crocker-Wheeler Elec. Co.
Electric Appliance Co.
Elec. Enpr. A Supply Co.
Empire ChlnaWorts.
Parr Tel. A Const. Supply Co.
FiberiteCo., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Interior Conduit A Ins. Co.

Johns Mfg. Co., H. W.
Louisville Elec. Wka.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
Nuttall Co., R. D.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Piatt, O. S. .

"Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated W^ires and
Cables-rMagnet Wire.

American Electrical Worka.
Brlxey, W. R.
Bunnell A Co..J. H.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.

New York Insulated Wire Co.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

liamps. Incandescent.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.

New York A Onio Co.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.AMfg Co.

Lightning Arresters.
Colgate Co , Geo. L.

Diamond Electric Co.
Electric Appliance Co.
General Electric Co.

Olagnet Wire.
{See Insulated Wires.)

aiechanlcal Machinery
Besly AGO., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Manistee Iron Wks. Co.

llica.
Johns Mfg. Co.,

Munsell A Co. .

H. W.
iugene.

mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
WeBtlnghoose ELAMfg, Co.

motors.
Andrae A Sons, J.
Belknap Motor Co.
Brush Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co.
ElHott-Linr oln Eleo. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co,
Roth Bros. A Co.
Royal Electric Co.
Sioux City Brass WorKs.
Standard Electric Co.
Stanley Elec. Mfg. Co.
Wagner Elec. Mfg. Co.
Walker Mfg. Co.
Westinghouse El. A Mfg Ci>.

Pacluog.
Besly A Co., Chas. H.
Garlock Packing Co.

Paints.
Morris A MacCurdy.
Standard Paint Co.

Putents.
Gooch, Chas. J.

Phosphor Bronze.
Phosphor Bronze Sm.Co. Ltd

Pianon and Organs.
Beethoven Piano A Organ Co

Platinum.
Baker A Co.

Poles.
Morris, Tasker A Co.
NuttallCo., R. D.
Valentine-Clark Go.

Porc-eialn.
Empire China Works.
General Electric "Co.
Hemingray Glass Co.

pubuHnerS, Electrical.
Electrician Publishing Co

Pumps.
Manistee Iron Wks. Co.

Push ttu. tuns.
Central Electric Co.
Electric Appliance Co
Partri Carter Co.

Bheostais.
Central Electric Co.
General Electric Co.
Hayes, Fyfe Co,
Royal Electr.c Co,

Sal Ammoniac.
Klipsteln A Co., A.

SUh. Bruid
Boston Braid Mfg. Co.

SpeahLing Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R
Partrick A Carter Co.

Speed Indicators
Besly A Co., Chas. H.
Colgate Co., Geo. L.
Diamond Electric Co.
Queen A Co. Inc.
Weston Electrical Inst. Co.

Spring-4.
uames, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Srorage Batteries.
Bradburry-Stone E. S. Co
Electric atorage Battery Co
Ohio Storage Battery Co.

Street Cars.
Brill, J. G. Co.

Tapes. Cnsulating.
American Electrical Works
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Phillips insulated Wire Co.

- Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Telephones and Tele-
phone 'Viaterlal.

Andrae A Sons, J.

Central Electric Co.
Farr Tel. A Const. Supply Co.
Forsvth A Fisk.
Gillette, E. A F.
Gustafson, W. A.
Keystone Te ephone Co.
McEvoy, 0. H.
Mianus Electric Co,
Mo. Telephone Mfg. Co.
Partrick A Carter Co.
Phila. Telephone Co.
Public Telephone Co.
Standard Tel- A Elec. Co.
U. S. Tel. Const. Co.
"Western Electric Co.
Western Tel. Const. Co.

Transformers ,

Central Electric Oo.
Chicago Gen'l Fixture Co.
Diamond Electric Co.
Ft.Wayne Elec. Corporation
General Electric Co.
Hornberger Elec. Mfg. Co
Louisville Elec. Wks,
Royal Electric Co.
Stanley Electric Mfg. Co.
Wagner Elec. Mfg. Co

Trolley Cord.
Samson Cordage Wks,

Truebs. Eleciric Car.
General Electric Co.
Westinghouse El- A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works (;o.

Letfel A Co., Jas.
Replogle Governor W'ks.
Smith, S. Morgar^—

"

Stillwell-Bierce A "~
-oiniLii-'

Vaile Co.
Universities.

Int. Corr. Schools.
Water Wheels.
LefEelACo., Jas
Replogle Governor Wks.
Smith. S. Morgan.

Wire, Bare.
Anderson, Albert A J. M.
Eesly A Co., Chas. H.
Bishop Gutta Percha Co.
Brixey, W. R
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
Nuttall Co.. R. D.

I

OkoniteCo., The.
Phillips Insulated Wire Co.

[
Standard Underground C.Co.
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"SHIP" CORED
(Trade Mark.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN lb CO., VIENNA, AUSTRIA.
SEND FOR SAMPLES AND PRICE LIST TO

A. DERONDE «^ CO.,Msis.±ss^2U Front St.. NEW YORK.

Solar

Electric Co.,
SUCCESSORS TO

Brooklyn Electric Mfg. Co.

Solar Arc Lamp Co.

Solar Low Potential

Arc Lamps,
Switches -<'

Switchboards.
65-67 Duane Street, New York.

MANY SWITCHES
HAVE OOME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS 8TILI1 THE

PEER OF ALL.
TKY THEM AND WONDER WHT YOD EVEK USED

ANT OTHEB.

O. S> PLATT, - 88-102 Cannon St., Bridgeport, Conn.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK,

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

Electric supplies.

Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Thayer Electric Ge.
1027 Garfield Building,

}

TELEPHONE 2910.

Don't let your contracts until you get our prices.

Prompt attention given to all orders.
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Electric Railway

Material.

We invite a comparison of the Pharos Lamp with any other lamp

made, item for item. However conscientious the laboratory test, it signifies

very little to the outsider, it's a poor miller that can't make light bread

with his own flour. The station test, the test of everyday running, is the

one that proves the pudding. Send a trial order for 50 or 100 lamps
and make your own test. Prompt shipments.

-T.

/Vlisccllaneous Station Supplies of Evcr\J Description.

01<onite Wires. Interior Conduit Supplies.

feundell Fan and Power Rotors.

Central Electric Company,
173=175 Adams Street,

CHICAGO.

( ST. LOUIS: Southern Electrical Supply Co.

BRANCHES: JKANSAS CITY: Gate City Electric Co.
' NEW ORLEANS: loio Canal St.

4'

'I?

^

rjr

The Ohio Storag'e Battery Company,
Sole Manufacturers, under Exclusive License, of the Ford-Washburn Storelectro Co.'s

WtAi»ao*a Tiaftoi'iAC" The most durable Batteries ever produced. For Street Rail-ways, L.ig;litiug Plaut^t, Electric raunches,
k^LUIU'^C JJa HjCI ICO • Electric Carriaees.JUoctors and Dentists; and for any other worfe where Storage Batteries can be used.

Isolated Plants for house lighting, and cells for surgical, telegraph, telephone and phonographic uses. Small
cells made to orde r. Send for catalogue giving capacities, weights, etc.

MATV T?P A ^^TTR^^^C m? TWIP PPT f • Theabilitytostandan incessant ebaraeand discharge without anyinjuty. which
^'A^A^' A MJJ\.1 MJ IXljfJ JJH 1.1±£a XjCjUUm is an advantage that cannot be exaggerated; the capability of enduring a repeated
discharge on a dead short circuit without injury to tlte cells; the special form of cell which frees IT from the wcahnesises that have
made other types a failure.

SPECIALTIES:

SASTEBN OFFICE: 30a Broadway, New York City. J. A. MACHADO, Agent.

^ THE OHIO STORAGE BATTERY CO.,
52 WADE BUILDING,

CLEVELAND, OHIO, U. S. A.

EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOM, CONN.

NEW YORK, H. B. Coho &"Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.
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RECEPTACLE FOR SHADE HOLDER.
Double pole. Easily fused. No wiring to the socket. Contact made direct on the

rosette ears. Top porcelain is interchangeable, and will fit any one of our different styles of

rosette bases.

Electric Engineering and SnppI} Company,
Nrw York Office: THAMES BUILDING. S"STl.A.OXJS]E3, 3xr.

Antomaric itt KeleaBe.
with D, P. Switcii.

The FYFE RHEOSTAT
(For Starting, Regulating and Saving Motors)

Is Automatic in Release
from any Point of the
Resistance.

Mafle Willi aifl willionl D, P. Switcli.

Alisolntely Firepof.

Made for any Pofer,

. Cosls Less tlian Old Slyles.

Write or Call for Deecriptive Price List.

Hayes, Fyfe Company,
Chicago OtQce, 1006 Pontiac Bidg.

HART SNAP SWITCHES

!

STANDARD SWITCHES, 5 and lo ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches upon one plate.

Out illustrates d-tvay or commutaHon
switch, controls a light or group of lights

from any desired nutnher of points,

SKUTD FOB CATALOGUE.

THE HART & HEGEMAN MFG. COMPANY,

The S. K. C. Two Phase Alternating Current System,

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Oar system is mach more simple and consequently more durable than any other, either direct or alternating.

Our crenerator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

it is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service:

i. e., the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from 1 10 for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can

be connected at will for either 1,000 or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the

manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the grea'est economy. We are prepared to fill all orders promptly,

and carry a full stock of transformers in Chicago.

Patents
—Our apparatus is novel, different from anything heretofore made, and cov-

ered by patents that fully protect us and our customers. We are not

infringing patents belonging to others, and shall avail ourselves of the patents under which

we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURING CO.,

Western Office, 305 Dearborn Street, Chicago, 111.

PITTSFIELD,
B InASSa
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Will Yon Be In It? Yes!
USE THE BOUDREAUX DYNAMO BRUSH.

V.^
%.

CACH LAYER OF THIS ANTI-FRICTIOH METAL

4

'%X

*° .^'f
1250 PART OF 1 'NCH THICK.

^4% iO
c^3

\.4

^.
t-

?^,
THE BOUDREAUX DYNAMO BRUSH CO.,

Mailers Building, CHICAGO. Postal Telegraph Building, NEW YORK. #
cii Sole Agent for Canada. R. E. T. PRINGLE, Montreal, Que. Sole Agent for New Enffland States, ALTON D. ADAMS, Boston

, <^^
C^ Sole ApentBfor ihe Pacific Coaat. J. W. BROOKS & CO., 120 Sutter St.. San Frauclsco. Cal. V*

,"#

^-

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United Stales.

PRIM^UAW WUITP rnRF Used exclusively forall Incandescent Light-

RAVEN WHITE CORE.
PflK/IDCTITIflKI I IKIC\A/IDF used by some of the largestCentral stations

uUlYirLllllUn LIIlL VflllCl ana Fire and police Departments in the us.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Corttandt St., New York.
BRANCHES: ; CHICAGO: BOSTON: SAN FRANCISCO:

[ 320 L>earborn St. 134 Congre88 St. 102 Sacramento St

621 pages, $3.00.

^^Ki|HHtric

150 pages, $1.00

5L0ANt.

158 pages, $1.00.

-iX~ success™'-

EJ-ECTRieiAM

135 pages, $1.00. 140 pages, $1 00.

An Excellent Series of Electrical Books.
BY T. O'COUKOR. SI^OAKK.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside BIdg,, Chicago.

TRANSFORMERS.
A New Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.

No more brackets pulling off of walls.

With our wall or crosB-arm hooks^ transformer may be Bung and

Connected in Five minutes.

Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Sighettt

in Efficiency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all ;3izes, 6 lights to 3,000 lights.

Type '^1>" Transformer n'ith Fuse Ping: Removed.

WAGNER ELECTRIC MFC. CO., ST. LOUIS, MO.
( BOSTON, 620 Atlantic Avenne. MnmEAPOLIS. 249 Second Avenue South. BUFFALO, 126 Erie Co. Bank Building.

.^LGb-XISa'OXX.S : ] Philadelphia, lOOO Betz Building. Chicago. 1236 Monadnook Block. TOKONTO. Canada, W. A. JohUBon Electric Co.
{ CINCINNATI, 161 West Pearl Street. SAN FKANOISCO, 64 Second Street.
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INCANDESCENT LAMPS.
WE ^4

MANUFACTURE
THE GLOBE

PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacuum. Samples and Prices Furnished

on Application. Correspondence Solicited

BLOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.
.A.^ETlSI'r^ vy^i^T^T~E:iD. w^F=2n~E: \j^.

<
FEED WIRE INSULATORS.

P

h1^

No. 900. No. 902. No. 905. No. 904.

PHIIiADELPHIA BREAK.
1

^^--P^^. "

PI ^

STRAIGHT UNDER-RUN.
Send for Price List o£

O^
g

INSULATIfyC MATERIALS.
H. W. Johns Mfg. Co.,

73

H
(A

o pn

n

r
r
n

H

NEW YORK.

240-242 Randolph St., Chicago.

PHILADELPHIA.

o

Be Patient and Don't Worry!
TIMES ARE FAST IMPROVING.

The. Fall will soon be here, when your output of current will be largely increased.

Write to me for Catalogue on

ARC LAMPS AND IMPORTED CARBONS.
General Incandescent Arc Light Co.'s "BERGMANN" LAMPS.

"KNIGHT" LAMPS. IMPORTED "NURNBERG" CARBONS.

General Sales Agent,

Havemeyer Building, NEW YORK.

Electricians—Are You Progressive?

...SY...

C. K. MAC FADDEN

...AND...

WM. 0. RAY.

If so, you will be Interested In any book
that will give you the latest Information

on that subject ....

OUR NEW BOOK,
"The Practical Application of Dynamo Electric Machinery"

IS A STRICTLY 1894 BOOK..
and gives many new points for Dynamo Tenders, Motor Men, Linemen, and all other
branches. Each subject is thoroughly treated, and in such a manner, that it can
be readily understood. The Book is profusely illustrated with Original Cuts, show-
ing latest improvements, etc. 168 Pages, good paper, flexible binding, size suit-

able for pocket.

PRICE SI.00. SEND FOR ONE.
ELECTRICIAN PUBLISHING CO.. No. 6 Lakeside Building, CHICAGO, ILL.

ISSl. ISSS.

Morris, Tasker & Co.,
INOOEPORATED.

Offices. 222-224 South Third Street,

PHILADELPHIA, PA.

PA8GA1. IRON WORKS,
Philadelphia.

DELiAWAKB IRON WORKS,
New Castle, Del.

Manafaotnrers o£

Boiler Wfis, WroiM

Irofl PljBS aiJ

1

EliEGTRIC lyleilT and RAIL-
WAY PIPE POISES A

SPBClAIiTY.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ.

Tte PIONEER FIRM-F, Uirilliiilli i Ct., Vlnni, Aistria-Tlis PIONEER FKN.
TBB ONLY MANUFACTURERS OF

'The Celebrated Austrian Cored Carbons."
American Brancli Office, 60 Libeity St., New York.

Beware o( Impostors Claiming oni Hake.

Send for Reduced Price Lists or Samples,

Alternating or Direct Cored Carbons One Price.

Special Quotations for Export Trade

Leading Supply Houses Carry Our Goods.
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^UP¥ON^^^
EVCRARD
—PARANITt RUBBtR

^O ^WEAintRPROOr

LAnP£> =^—

-

TRAN5F0RME:Re>

WIRE6
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STEAM ENGINEERING
(Stationary. Locomotive or Marine): Mechanics; Michanical Drawing: Electricity:

Architecture; Architectural Drawinq and Designing; Masonry; Carpentry and Joinery;

Ornamental and Structural Iron ]Vork: Railroad Enqineerinq: Bridge Engineering;

Municipal Engineering; Plumbing and Healing; Coal and Mdal Mining; Frospecting,

and the English Branches. Students make rapid progress in learnioff to Draw and
Letter. The Steam Engineering course is inteoded to qnalifr enRineera to secure

Licenses. Send for free Circular, stating the subject you wish to study, to

The International Correspondence Schools, Scran 'on, Pa,

TO MANUFACTURERS.
Space, light, heat and power FREE at Matthews, Grant

County, Tnd., to concerns that employ a limited number of men.

Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas.,

24 Kentucky Ave., Indianapolis, Ind,

CEDAR
STREET R. R.TIES.

TJie Valentine-Clark Co.,

704 708 KOOKEKT, . - - CHICAGO.

The

T. H. Brady, New Britain, Conn., U. S. A.,

Manufacturer of Mast Arms, Pole and
Swinging Hoodg, House Brackets and
other Specialties for Constraction
Work.— Catalogues and Price* /ur-
nished on application.

CiarlElfctric Specialty fflf£. Co.,

28 5. Washington Ave., Minneapolis, Minn.,

MANDFACTUEERR OP

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Correspondence solicited.

Whoso buyeth the Stand- ^
arc! system of electric light- "^i

ingand keepelh his circuits

in order is a wjse son ; the

people shall rise up and call

him blessed, and enrich his

holdings.

^
^
^
^
^

^
^
^

Ponder the pages of our book;
mailed free.

Standard Electric Company,
205 La Salle St.. cor. Adams,

Chicago.

^
^
^
^

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephone Co.,
This system does not Infringe the patents of the Bell Telephone or Western

Electric Co We build exchanges complete for local companies, or will

install and operate exchangeB curselves at a low monthly rental. We keep
in stock Blake tranemittere and all kinds of supplies.

3IAN1JFACTUBKRS OF THE SHATBB LOIVG DISTAWCE PFLVEBIZED CARBON

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

ThamcH Bnildins, ^7 Tttames Street, NEW YORK. For Exchanges, Etc.

P. ^ B. Armature and

Field Coil Varnish.

P. " B. Insulating Compound.

P. ^ B. Insulating Tape.

We are the sole manufactureis of the F. & B.

products which have been the STANDABD
for ten years.

Send for samples and price lists.

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Street, LONDON:

Metropolitan Elec Co., NEW YORK. Robert W. Blackwell,

1 86- 1 88 Fifth Ave. 39 Victoria St., S. W.

GRAPHITE SPECIAIiTIES
FOB KIiKOTBICAIi I7«B8;

Ctrspklte Bods of Tsrlaas lieuEtha, from 1-S Oh^ to too Obma Beslstan««
to tlio Ineh. tjraphite Boxes uad Crnclbleii, Bealatine Hoata

of 4.O0O Oeereea. Inqnlvlea eiadly Anaverei

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

and MOTORS.
Va H. P. and upward.

The Elliott-Lincoln Electric Co.,

11S4 Payne Avenue,
CJLEV£r.AND. OHIO.25 to 800 Lights.

MICA
CUT .NO UMCUT

- India and Amber -

Stamped Solid Sheet

SEQMENTS

TAPER RINGS,
TUBES, - -

SEaiWENTS,
TROUQHS.

fllCANlTE
Eugene Munseii& Co. "" RHEOSTAT PLATES, CLOTH. &c Mica I nsulator Co-

,-,- WATER 8T N Y
Send (or G.^log.. and Prices. ^^ ^^^^^ ^ „^

218 WATER ST., r». T. _ MtMTS With rvi.L «tocu on ••o:^
W.H. SILLS. A. S. PARTRtDGE, SLNCL.MR RA>fDALL, CUYAHOGA SUPPLY CO.,

IS3 E. Lake St.. Chicago. B'k Commorce Hd'c. St. Louis 41 E. Itn St., Cincinn.ill. 10 S. Water St., ClevelBOd.
J W. BROOKS ACQ., latl Sutler St., San Francisco.

SILK BRAID
For Incandescent

Lamp
Filaments.

The <^eateBt care taken in prodaclog a uniform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

VULCANIZED FIBRE GO.

EHBa?.^.JBJ-iX»3Rr-FlX> 1873.
SOIiE JHAKVFACXrBEBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii,biin6ton:di<:i.. The Standard Electrical Insnlating Material of tlie World. OFK'ICEt
14 DBV ST., n, T

Bryant Electric Company,
BRIDGEPORT, COXN., AWW CHICAGO.

Good ^«,£^ Goods.

PROMPT SHIPIVIENTS.

GBIER BBOTHEBS,^(
Thos. G, Grier, i itianaeers

1 Wt-stem
! Edward B. Grier, I Office.

Monadnock Bldff., Chicago.

tt^" The R. Thomas & Sons Co. Porcelain is Good.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The Original Manafactarers of the

SIMPLEX, WARD and KNIGHT LAMPS
CHARLES A. BRAMHALL, Selling Agent, 39 Cortlandt Street, NEW YOtK.
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EroESE F. Phillif^, Freet. W. A. Hathawat, Treap. W. H. Sawteb, Secy.

AMERICAN ELECTRICAL WORKS,
FBOTIDESrCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Store, P. 0. Ackerman, 10 Cortlandt St.

Chioaco Stobe, F. E. Donohoe, 241 Madleon St.

MoNTEEAL Beanoh Eugene F. Phillips' Electrical Worki.

MlDOUBLE GROOVE PONY INSULATOR.
Can be Used for Transposing-

The points or teats on the lower rim of the petticoat attraota tht
water OQ the oater surface of the inflalator into drops. The water
drops from these points on to the crose-arni, thereby preTenting the
moisture from creeping np on the inner petticoat, and thence to the
pin. Owing to the great success of oar Patent Teat Insulator In Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice that of the ordtnury Insulator, we have concluded to
apply the device to all Insulators for Telegraph, Telephone and
Street Ballway Work.

Staodard Screw Glass Insulators,
Floor Ingnlators, Glass Break Knobs. Battery Jars, Arc

Lii^ht Globes for all Systems.
Colored Glass Insulators to desie:aate difTerent currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Send Model or Drawing and we will furnieh estimates.

Hemingray Glass Co.,
o'tir-. Covinnton, Ky.

-g«TABLisHED 1848.-
Factories. Muncie, Ind.

THE CLARK WIRE

CLARK" WIRE.
For Switchboard, Railway and Motor nse, w» make all

sizes of Stranded and Flexible Wire and Cables with Clark's

InsalatioD.

The Clark Wire hag been before the public and in nee for

ihe past nuie years, and has met with universal favor.

Thousande^of miles of this wire have been Bold, and
are in niathroughfot the United States and Foreign Conn-
tries, and the demuid for it is conEtantly increaelng, becanee

it always gives p^^ect satisfaction.

BBAKCH OFFICE:

1649, 1650, 1651 MONADNOCK BLDG.,
CHICAGO. Il^IilXOIS.

MARK.

In A Letter from the Inspector of the Boston Fire Under

writers' Union, he states: "A Thoroughly Reli-

able and Desirable Wire in every respecf/'

The Rubber used in insnlatlng onr Wires and Oablea te es-

pecially chemicallyprepared, and will not deteriorate, oxi-

dize ov crack, and will remain fiexible in extreme cold

weather, and Is not affected by heat.

\Pe guarantee our Inenlation wherever nsed, Aerial, Under
ground or Submarine, and our net prices are as low, if not

loVMi than any other first-clafls Insulated Wire.

We shall be pleased to mail Catalogues with Terms and

DisconntB for Quantities,

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mast.

^^-'-'-"'cui-^'

HENKT A. OLARK,

Treas.BDd OenM Mkf.

HEBBEBT H. EnSTIS,

Preat. and Electrician

.

(JftCElwgPORCE
[ANUFACTORY..

^^ m -155 Greene St
„ Station G

e f^
m ^^

:ili f^

St^
3|

1

Subscribe for the Western Electrician.

Storage Batteries
FOB ALL PURPOSES.

Bradbury-Stone Electric

Storage Co.,

'fefM-e-Kd'

ryie4^<.c^.

MANUFACTUHER8 OF

DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS.
"hese machines are constmcted with external armatares. They have proved remarkably efficient and economical. Used largely in American and European Lighting and Railway Planta. Slow epeed

machiaes, made for dlrect-conaectioa in sizes from "JO H. P- to 2UO0 H. P.

Advantas^et^ of onr EKternat Arniatnre Type. Maximum peripheral speed ot arm^tare with slowest eogine speed. " Shortest possible winding on armature. Lowest internal resistance of
Armature. Only three to four volts dlfferdoce o£ p >teQtial betwaei commutatjr bars. Oceiteat Wdi^ht of copper ^ler ampere of current. Ureatest radiating surface possible. Maximum magnetic effect.

Armatures cannot burn out. Great compactness. Correct mecbaoii^aL desiijQ. (The centrifugal force is coanteracteii effectively by the inward pull of the internal field magnets.) Finest quality of Iron, ex-
cellent aaish, absence of blading wire. In H year.<^^ coatlnnons H^rvice not one armature hat been replaeed c repaired..'

OVER 200,000 H, P, IN USE *or Railway, Lighting and Motor Service. World's Fair Diploma and Medal for best direct-connected Generator.

MODERATE SPEED BIPOLAR GENERATORSf AND MOTORS,
With Siemens Drum Armatures, which are copied extensively in this country.

See onr new tjattilosaes. Correspondence solicited.
We are building these machines in sizes from 1 H. P. to 160 H, P.

GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO.
Sales Offices:

New York, 136 Liberty St,

Cincinnati, Perin Bldg.
Troy, N. T., 43 Fourth St.
Philadelphia, 531 Ohestuut St.

San Francisco, 609 California St.

Toledo, Ohio, 518 Summitt St.

Minneapolis, '249 Second Avenue

Boston, Equitable Bldg.,
Denver. 60(* Boston Block.
St. Louis, Bank of Commerce Bldg.

Boffalo. N. Y., Erie Co. Bank Bldg.
Salt Lake City, Enutsford Hotel Bldg.

ELECTBICAl

SUPPLIES.

WESTERN ELECniC COMPINT,
CHICAGO. NEW YORK.

ACiENCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PEHINCELL-ANDREWS CO.,
BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,

ST LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.
ViKW VOBK OFFICE:

39 and 41 Cortlandt St.

FACTOBf:

Pawtucket,R. I.
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WANTED.
Position as electrician, incandescent wire-

man, dynamo tender, engineer, trimmer or
for all-round central station work. Best of

references. Any company in need of a

hardworker will please address, "E. R ^"
care of AVestern Electrician,

6 Lakeside Building, Chicago.

FOR SALE.
Two 360 light, no volt Edison incan-

descent dynamos; one 275 light, no volt

Mather incandescent dynamo ; one 300
light, no volt T.-H. incandescent dynamo.
All in first-class working order.

:fIo. Electric Bepair Co.,

1 6 South 0th St., St. Tonis, Mo.

POSITION WANTED.
As superintendent or carbon man of incan-

descent lamp factory, by a thoroughly com-
petent man of several years' experience in

these capacities, and with full theoretical

knowledge of the work.

Address *'€AKBON,"
Wekteen Eleotbician.

A. CHISHOLM & CO.,

WANTED.
Steady employment as electrician with

electric light or sireet railway company.
Have had six years' experience; $75.00 per
month. Any system.

Address •'EliKCTRICIAM."
704 TV. liCXiii^tcn St., Baltimore, SKd.

WANTED.
A position by a draftsman of larger ex-

prerience on engine work and slight experi-

ence on dynamo work. Ai references fur-

nished. Address "Cr. H- W„"
Care of Western Electrician.

fi Lakeside Bld^., Chicago.

Wanted.—A 7.5 K, W. or lareer, 2.000 volt
alternator, Weftiogbocee or T.-H. preferred.
Will pay cBFh or trnde good real eBtate. Address
B, care Westebn Electrician,

Engineers >*'anted.—First and second eQ-
gineers 'o run Corliee englDe Mupt be competent
to run dynamos. State age, experience aad wa^jes
wanted. Addreps B, care Western Electbtcian,
6 Lakeside Boilding, Chicago.

Scrap Copper Wire
\7\r.A.IiffTE13D.

It will pay the Elecirical Plants to

save their Scrap Copper Wire and ship
to us in any quantity, at the follow^ing

prices, f. 0. b. Chicago, cash on receipt
of same:

Bare Copper Trolley Wire 9 cts. per lb

.

Ordinary Bare Copper Wire Scrap,. 8}^ " "

Insulated Copper Wire 5 to 8 " "

Heavy Red Scrap Braea 7J2
" "

Heavy Yellow Scrap Brass 6^i " "

Light Sheet Brass S^i " "

We receive metals in any quantity
and send prompt returns. We" also

supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also

Babbitt, in lots of 100 lbs. and over, at

the very lowest prices. It will pay you
to correspond with us. Address

Sfarts Metal BeMifls Co..

CHICAGO'S LEADING METAL HOUSE,

EBtabllBhed 1885.

Incorporated 1896.

l!i0.12S W. liake »t.,

CHICAGO, ILL.

Write lor IlluBtrated Catalogue.

FOR SALE, CHEAP!

NEW SO LIGHT

Arc Dynamo.
This machine has never been used

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dol!ars under

market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE.

MANUFAOTnKEES OF

Peerless Comiitator Componnl
This Compound is sold on its merits.

No Electrical Plant can afford to be without It.

liOCk Box r>4,

BAY CITY, MICH.

PEERLESS COMMUTATOR COMPOUND
prevents heating, cutting and sparking.
It has no equal as a comniutator pre-
server. Used and indorsed by the larg-

est and best electric plants In the coun-
try. Others imitate, but none equal the
Peerless. Our name is on each stick.

None other genuine.

For Xew England : W, B. Soutbgate & Co.,
146 FraDklin St,, Boston, Maee. ]flid(11e
States : Bradford Belting Co., Cincinnati, O.
I'ac-ifir t'oast; Beger & Atwater, San Fran-
cisco, Oal. Texaf?» : W. T. M. Mottram.
I>etroit. llioli. : Commercial Electric En-
gineering Co. liondon. Eng. : Bobert W.
Blackwell.

Stilwell's Patent Live Steam-FeedWaterPnrifler.

Removes all Impuritiest

Entirely prevents scale in Steam
Boilers. Catalogue on application.

The Stilwell-Bierce & Smitb-Vaile Co,,
UAYTON, OHIO.

Blsdon Iron & Loc'tive Wire, San Franclaco, Oal., Pacific Coast Agt.

WOVEN WIRE BRUSHES.
The best Woven Wire Commutator Brush
In the market is pat'd and manufactured b^

The Belknap Motor Co., Portland. Me.

Wm. J. Alexander, Pres. Telephone, Main
Geo. T, SchuBter, Vlce-Pree. 1096.
F. J. Welch, Secretary.

Photo and Wood Engraving:,

CHIQflQO ELECTROTYPE
&r STEREOTYPE Q2.

196 and 198 Clark Street, Chicago.
Fine Booli and Catalogue Work a Specialty.

BEACON
(ALL GLASS)

I I

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

f

BEACON LAMP CO.,
BO8TOM, MASS.

Irviogton and Harcourt Sts.

Moonlight Schedule
FOR 1895.

Mailed to any address on receipt of

10 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

It you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book
thousands of men have been waiting for; It will be what j'ou

want. 375 pages. Illustrated. Cloth, $2.00, Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY.
6 Lakeside Building, Chicago.

ESTABLISHED 1857.

WALLACE BARNES,
Man vfacturcr of

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVERY DESCKIPTION

Sefid sample lor prices. Briistol. Conn

,

CATALOGUES
And circulars should not be sent oat iDdlecrimi-
ately, to secure the beet reaalta. We make a spe-
cialty of olaBBifying all trades and furnish the
Information in Hat form at reasonable rates, or
address envelopes or wrappers from our lists.

Send for circular and price list.

mercantile Traae List Co..
60t Times Building, Pittsburg, Pa.

COMMUTATORS
REFILLED.

Sionx City Brass Works,
»«IOrX CITY, IOWA.

fiOOD PATENTSm Procnred. 30 Years' Practice.
eRAMT INSURED. Pamphlet, re-

ferences and advice tree.

CHAS. J. GOOCH, WssUiigton, D. C.

LOCATIONS FOR INDUS-
TRIES.

The name of the Ohicago Milwaukee & St. Paul
Railway has long been identified with practical
measures for the general upbuilding of its territory
an 1 the promotiou of its commerce, hence manu-
frtcturers have an apsurance that they will find

themselves at home on the Company's lines.

The Company has all its territory districted in
relation to resources, adaptability and advantages
for manufacturing, and seeks to secure manufac-.
turlng plants and Industries where the command
of raw material, markets and furroundinge will

ensure their permanent success.
Mines of coal, iron, copper, lead and zinc, forests

of soft and hard wood, quarries, clays of all kinds,
tanbark, flax and other raw materials exist in Its

territory in addition to the vast agricultural re-

sources.
The Chicago, Milwaukee & St. Paul Railway

Company owns and operates 6,168 miles of Rail-
way, exclusive of second track, connecting track
or siaiogs. The eight States traversed by the
Oompany, Illinois, Wisconsin, Northern Michigan,
Iowa, Missouri, Minnesota, Sonth Dakota, and
North Dakota, possess, in addition to the advan-
tages of raw material and proximity to markets,
that which is the prime factor in the industrial
success of a territory—a people who form one
live and thriving community of business men,
in whose midst it Is safe and profitable to settle.

A number of new factories and industries have
been Induced to locate—largely through the In-
strumentality of this Company—at points along
its lines. The central position of the States trav-
ersed by the Ohicago, Milwaukee & St. Paul
Railway, makes it possible to command all the
markets of the United States. The trend of man-
atdcturing is westward. Confidential inquiries
are treated as such. The information furnished
a particular industry is reliable. Address,

LUIS JACKSON,
Industrial Commissioner, 0. M. & St. P. R'y,

425 Old Colony Building, Ohioaqo, III.

Table Push.

u

SEND FOR NEW CATALOGUE.

BELLS, PUSH BUTTONS, ETC.

HUEBEL& MANGER,
MANUFACTUREHB

Electrical and Brass Goods,
966-900 Gralwm et„ Brookl7D, », IT,
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES Is called to this CELBBBATEI* WATBR
WII£EIi Bs particularly adapted to their nee, on account of its remarkably steady motion,
high speed aiid ffr«'at etticieney and large eapaeity for its diameter, being double
tbe power ol most wheele of the same diameter. It ia uaed by a number of the leading electric com-
paniea with great aatiefaction. In the economical use of water it ia without an equal, producing the
highest per cent of useful eSect guaranteed.

SEXM> FOR CATALOGUE AXD PAHTICVMjARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to furnish Victor Turbines, either eingle or in pairs, on horizontal sbatti,

and where the situation admits of their use we recommend them.

The Stilwell-Bierce & Smitb-Vaile Co., Dayton, Ohio.
Blsdoa Iron & Locomotive Works, San Franoisco, Oal., Paclflo Ooaet Agenta.

The Standard Open Circuit Bat-
teries of the World.

SEND FOE CIEOULAE AND PEICES.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

o^zt.xjsa'Eii^ w

»

CD

13
00.

®
®
6=*

o
»

-I
OD

Manufactured by The Butlor Hard Rubber Co.. 33 Mercer St., N., Y.

NORTH STAS POINT!^
Is the title of a,book of reference for all points be-
tween Chicago and Lake Superior on the line of
the Milwaukee & Northern E. E., and is a Talnable
publication for btislness men and tourists who may
be interested In the development of the agricult
ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an illustrated pamphle
telling "TFhCT-fl the TrffUtH-uis" will be sent free
upon application to Geo. H. Heaflord, General Pas-
senger Agent, "North Star Eoate," Chicago, 111.

Our New Book Catalogue
Which is now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain
a complete list of all the electrical books published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING CO.
6 Lakeside Building, CHICAGO.

PRIMARY

BATTERIES.

OVER 5 VDLTS-5AMPERESTRDM I CELL
BOYNTON MULTIVOLT BATTERY CO. 10, 13 and 14

\Fhipple Street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 In.

Price, $6.50.
Send for Sample

Tickets at

Reduced Rates

Will be sold via the Nickel Plate

Road on occasion of the meeting

of the German Catholic Societies of

the United States at Albany, N. Y.,

September 15th to i8th. For further

information address

J. y. Calahan, Gen'l Agt.,

(89) III Adams St,, Chicago.

Magneto Bells
AND

Standard
Goode.

Infringements.
TELEPHONES.

Get Our Prlcea
Before

Purchasing
Elsewhere.

E. & F. GILLETTE,
BAYPORT. CONN.

HarYest Excarsions

Will be run by the Burlington Route
on Aug. 29, Sept. 10 and Sept. 24,

from Chicago, Peoria, St. Louis, and
other points on the line to the farm-
ing regions of the West, Northwest
and Southwesc. Very low round
trip rates will be in effect. For
folder giving details or for land
pamphlets, apply to P. S. Eustis,

Gen'l Pass. Agt , C. B. & Q. R. R.,

Chicago, 111.

A ISLHW BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of

which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READT. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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Western T C. Go's Exchanges
Lansing Telephone Exchange. Lansing, Mlcli.. 500 'phones.
Johnstown Telephone Co.. Johnstown, Pa.. 400 'phones.
Winona Telephone Co., Winona, Minn., 4iX) 'phones.
Newark Telephone Co., Newark, O., 400 'phones.
Home Tel. Co.. BloomIng:lon, 111., 400 'phones.
Aitooua. Pa., 400 'phones.
Chillicothe. O., S50 "phones.
Oskaloosa, la. 300 'phones.
Citizens' Telephone & Message Co., Fostoria, O., 200

'phones.
Mt. Vernon Telephone Exchange, Mt. Vernon, O., 200

'phones.
E. H. Martin Telephone Co.. Webster Citv. la., 200 'phones.
Mattoon Telephone Co.. Mattoon. III.. 200 'phones.
Hovle & Scott, Cambridge, O., 200 'phones.
W. S. P. Telephone Co., Petaluma. Cal.. 150 'phones.
Boone County Telephone Co.. Boone. la. i.W phones.
-Van Wert Telephone Co.. Van Wert, O., 150 'phones.
Rushville Co-Operative Telephone Co., Riishvllle, Ind.. 150

'phones.
Palestine Telephone Co., Palestine, Tex., 150 'phones.
Alabama Telephone Co., Selnia. Ala., 150 'phones.
*Jeu. W. Beers, Wapakoneta. O., 150 'phones.
Woodbridge & Occoquan Tel. Co.. Woodbridge, Oeco-

quan and Alexandria, Va., 100 'phones.
Hartford City Telephone Exchange, Hartford City. 100

'phones,
Santa Fe Electric Telephone Co., Santa Fe, N. M., 100

'phones.
Manistiqne Telephone Exchange, Manistiqne, Mich., 100

'phones.
Waxahachle Telephone Exchange, Waxahachle, Tex., 100

'phones.
Greensboro Telephone Co., Oreensboro, N. C, 100 'phones.
West Kentuckv Telephone Co., Hickman. Ky.. 100 'nhoiies.

Washington Telephone Co., W^ashlngton, la., 100 'phones.
Chowuing A: Wright Tel. Co.. Maytleld Ky., 100 'phones
Salisbury Telephone Co., Salisbnry, N. C, 100 'phones.
Ticonderoga Tel. Co., Ticonderoga. N. Y., 100 'phones.
Keanmont Telephone Co.. Beaumont. Tex.. 100 'phones.
Nrtvasota Telephone Co., Navasota, Tex., 100 'phones.
Columbia Telephone Co., Columbia, Mo., 100 'phones,
('itizens' Telephone Co., Decatur, Ind., 100 "phones.
Mt. Vernon Tel. Co.. Mt. Vernon. Til., lOO "nhones;.

Palatka I'elephone Co.. Palatka, Fla., 100 'phones.
Barnesville Tel. Co.. Barnesville. O.. lon 'nnones.
Newton R. Liggett, Marvsville, O., 100 'phones.
Shelby ville. 111., 100 'phones.
O. T. Kimmel, Effingham. III., 100 'phones.
Charles City, Ta., 100 'phones.
Mt. Vernon, 111.. 100 'phones.
Shelbv County Telephone Co., Shelbyville, 111., 70 'phones.
Newark Tel. Co., ttranville, O., 60 'phones.
Cambriflgeboro Telephone Co., Cambridgeboro, Pa., 50

phones.
People's Telephone Exchange. Maryville. Tenn., 50 "phones.
Two Rivers Telephone Co.. Two Rivers, Wis.. 50 'phones.
Ellsworth Telephone Co., Ellsworth. Pa.. 50 'phones.
I*6rry Telephone Exchange, Perry, 50 'phones.
T C. Clark, Rnssellville, Ky., 50 'phones.
Lvnchbur-r, Tel Co.. Lvnehbnrg. \a.
Marshall & Tobie, Keithsburg, 111.

A. B. Minton, ft^Urphysboro. 111.

Carbondale T.elciphone Co.. Carbondale. 111.

Northern Telephone Co.. Charles City. la.

I'eople's Telephone Co., Butler, O.. and many others.

Private Telephones.
fPARTIAL LIST,)

Cambria Iron Works. Johnstown, Pa., 100 'phones.
The Johnson Co., Lorain, O., and Johnstown, Pa., 50

"phones.
Metropolitan Elevated Railroad, Chicago, III.. 50 'phones.
Chicago I^nmbering Co., Manistique, Mich., 50 'phones.
Armour & C!o.. Chicago, III., 50 'phones.
Interior Department, U. S., Washington. D. C.
Geo. W. Davidson, Warrensburg, N. Y.
Columbus Drv Goods Co., Chicago, 111.

Whitman & Barnes Mfg. Co., Akron, O., and West Pull-
man, 111.

U. S. Government, Washington, D. C.
Monarch Brewing Co.. Chicago, 111.

Riverside Water Co., Riverside, Cal.
Columbus Memorial Bldg.. Chicago.
Cannissius College. Buffalo, N. Y.
W. H. H. Cash. New Lisbon, Wis.
Frank A. Yeakle. Riverside, Cal.
Dr. E. Bm-d, Lisbon, la.

City of Joliet, Joliet, 111.

) HAVING MOVED INTO OUR NEW AND SEXTUPLED QUARTEflS AT 250-6 SOUTH CLlNTOni STREET, WE ARE NOW

The Larsest Manufacturers of Telephone Apparatus
AND APPLIANCES, EXCLUSIVELY, IN THE WORLD.

\A/C Q ^ I I ^\i^ ^^ prodacing Apparataa which is Strictly Nod-Iq fringing.
aod frowQ on patent pirate concerns.

THE NEW IiONG-DISTANCi:

(BATTEBY)

lOF THEC

Western Telephone Construction Co.
Is as much superior to any other type of Microphone (Battery) Telephone as our No. 1 Magneto Telephone
was to all other magneto 'phones.

The New Exchanges at Newark, O., Johnstown, Pa., Oskaloosa, la., and Winona, Minn., each using
300 of these instruments, we claim to be

The most Perfect Exchanges of their size in the United States, without Exception.

The Superiority of Service and Ecooomy of Oppratioa afforded by them have practically resulted in

transferins the business from the Bell system to the Western in these cities, notwithstanding the Bell otfer

of one-half rates.

ARMOUR & CO., UNION STOCK YARDS, CHICAGO,
Have just been equipped with a 50-telephone Exchange System of our new apparatus, to take the place of
a Kokomo outfit formerly in use there.

We also displaced a Kokomo switchboard outfit for 100 'phones at the

CAMBRIA IRON WORKS, JOHNSTOWN, PA.,

A about double the price paid for the former, which proved to be unsatisfactory.

THE INTERIOR DEPARTMENT, WASHINGTON, D. C,
After the most exhaustive examination, tests and trials for telephones ever made, awarded this Company
tlie contract at almost double the price for apparatus of the next highest bidder. The expert committee
which made the examination stated:

"The Wnetern TelephoDB Construction C'lmpany stood above the others, also it was foaod that not only were the
"Switchboards proposed to be furnished by the Western Telephone Conatructiou Company free, as far as your
"committee are at present aware, from infriogenient of any patent not owned by that company, but that they embody
"all recent improvements in that line."

MANUFACTURING EVERYTHING
Necessary for thf complete equipment of a Telephone Exchange, we can assure those who contemplate
purchasing instruments that they will save time and money by dealing directly with us, as we have ample
facilities, and have had abundant experience in all departments of telephone work.

Western Telephone Construction Company,
250-4-6 South Clinton Street, Chicago.

^KT* NOTE.—Beware of the falsehoods and misrepresentations of competitors who dare not give a public list of their exchanges, but pretend to have "letters,

etc.," which they show. Write direct to parties and ascertain the truthi

THE TKLaEPHONR HAKD-BOOK
BY HERBERT UAWS WEBB.

Memher of the American Institute of Electrical Engineers^ and of ih-. Iiistitatimi of Elecfrii:al Eaaincers, London. Author of "--1 Practical Guide to the Testing of I)isulated
Wires and Cables.''^ Joint Author of ^''Etectricitu in Daily Life.''

^

14.6 P^a^gos, 13S Illustrations, Clotti, H[a.nci-Boolc Si^e, Price $1.00.
EXTRACT FROM PREFACE.

- ''

"This little book has no pretension to be considered a, complete treatise on telepbonv a'^ it exists in America. Tae tim? for such, a work is mt yet come. Bat it is felt that there is a demand
for a practical book on telephone working and management, and THE TELEPHONE H.\ND BOOK is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who miy wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared tg make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its langua^
everything regarding telephone work and management. It conforms in size and style to our other Hmd-Bojks which have b^en so favorably rec'

,e that any one'can understand and learn from it
eived by the entire electrical fraternity.

CHAPTFR 1. The Invention of the Telephone.
2. Sound Waves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: its Use in the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.

10. Other Forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bi-Telephone.
12. The Siemens. Kotyra, Neumayer and

Bottcher Receivers.

CHAPTER 13. Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bells.
Automatic Switches.
Telephone Line Construction.

14.

18.

19.

20.

21.

22.

23.

CHAPT ER28.
39.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Published and for sale by ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

Metallic Circuits.
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser: its Use in Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.
L.ong Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Teleph-

ony.
Appendix.
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CHICAGO EDISON CO.,
DEALERS IS Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES, Etc.

STOCK,

TELEPHONE CORDS
tSend for Circular and

Price Ijist. Addreaa

C. H. McCVOY,
.OWEIiL., MAStil.

TELEPHONES
AND SUPPLIES.

We are sole manufacturers of the

celebrated Keystone Long Distance

Telephone—an instrument which has

no superiors.

Write to us for catalogue and
prices.

Keystone Telephone Co.,
PITTSBITRS, PA.

PKIVBS BEOUCKU!
a7X]Xj£3X=*^zc3xa'£is

.

Long Distance 'Phonee, complete, $10.50 net.

Midget 'Phones, talfe 20 miles, complete, 9.00 net.

Complete Blake Transmitters, l.Sfi net.

Blake Oastings, finished complete, .90 net.

Money order, or check with order. No catalogaes.

PHILADELPHIA TELEPHONE COMPANY,
P.O. Box 707, - Philadelphia, Pa.

MAP OF THE UNITED STATES.
A. large, handsome Map of the United

States, mounted and suitable for ofSca oi

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage

fey P. 8. EusTie, Gen'l Pass. Agent, C. B.

& Q. R. R., Chicago, 111.

ELEPHONES
FOR ALL PURPOSES, AT THE LOWEST PRICES.

SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO.
109 BT. 11th Street,

sT.iiOUis, aio.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
Issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO,,
GENERAL AGENTS,

Bullitt Buildlnff, . . Philadelphia.

TELEPHONES.
Magneto Bells.

Hunnings, Blake and Ball

TRANSMITTERS,
RECEIVERS.

Telephone Wood Work.

INDUCTION COILS,
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots.

Sentl for Vatntoyue,

MIANUS ELECTRIC CO., - Mianus, Conn,

;|a 1

i 1

1
#pi

M
f

'

"̂'"^-rr-
\p

$5 TO $15 TEIiESPHONES.
Supplies of Every Description.

Transmitters (Blake Pattern); Hunnlng Silver Diaphragm or Magneto Receivers; Magneto
Bells; Wire Cross Arms; Insulators; Induction Colls; Backboards; Switches; Batteries,

etc. Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 343 Dearborn St., Chicago.

Western Agents for DANBURT ELEOTEIOAL WOKKS.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

ji Furnished to
**-' Construction

Companies
or Consumers,

Write for prices.

FORSYTH <&,FISK.
Sole Manufactnrers,

«4» and 644 Rialto Bldg.,
Factory Office: 32 Mfrs Bldg., OUIOAnn
cor. Canal and Raudolph StH., UlllUAuUa

THIS TELEPHONE

IS CALLED THE

LoDg Dlstaice,

No. I.

Will speak one thoasand miles
on a properly conatmcted
line. You can hear a watch tick
one hundred miles. Is that
satisfactory? If eo, write to

W. A. CUSTAFSON,

For prices and information.
Send business card, I sell to
the trade ouly.

The Telephone Hand-Book.

HERBERT LAWS WEBB.

Price $1.00.

The only complete and practical work of

its kind on the market.

PUBLISHED BT

THE ELECTRICIAN PUBLISHING CO.,

6 1 akeslde Building, Ctilcago.

THE STANDARD

LONG DISTANCE AND

EXCHANGE TELEPHONE,
JIADISOIV, WIS.

EMPLOYING MILDE MICROPHONE.
llildc Battery Transmitter. No adjustment required. Will

not pack or get out of order.

We invite competition with all other instiuments,
and send Phones for test to any part of the United States.

It is Absolutely Non-Infringing.

We Guarantee Protection to All.Custonr.ers

-TESTlMOaifALS.
We submit among hundreds of others the following testimonials, and call attention to the fact that

they are from expert electricians, managers of exchanges and superintendents of railroad telegraph.

"A whisper is distintly heard. We pronounce
theStandardperfect." Steele Co. (N.D. ) Tel. Co,

"We talked to Eowell, 75 miles, through storm
Induction. Have discarded the Bell for Standard.''

Pecos Irbigation & Imp. Co..
Eddy, New Mexico.

"Have used Cushman, Harrison and Bell, but
consider the Standard far superior."

C. A. Rood, Reedeburg. Wis.

"I should recommend Standard to our people as

agfliubt any other with which I am familiar. The
test we gave was between St. Paul and Dickinson,
559 miles." O. C. Geeene,

Supt. Telg. Northern Pacific Ry.

"Your instruments are working very nicely and
every one exceedingly pleased with them. You
will have all the business you can do."

Home Telephone Co., Sioux City, Iowa.

"The Standard when known will knock out in-
ferior Instnments." U. J. Fbt,

Supt. Tel. C, M. & St. P. By.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry.

"Have given Standard extremely hard test where
induction is heavy, with most satisfactory results.

J. R. :iIlCHAEL3,
supt. Tel. St. Paul A Dulnth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." HniiPHBET Jones,

Washington C. H., Ohio.

"Their efficiency and working is perfect. We
shall use nothing bnt Standard."

Gali^ghek Bhos. Meridian, Miss.

COBBE8PONDENCE HOLICITSO.

«d.ss, STANDARD TELEPHONE & ELECTRIC CO.,wfrsi„

p. L, SPOONER, President. H. A. TiYLOR, Treasurer. E. W. BATOHELDER, Secretary.
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THE FREEHIM

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

OELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION ANO FULLY GUARANTEED.
WRITE US FOR INFORMATION AND CATALOGUE.AGENTS WANTED IN ALL CITIES.

-t^e:-

Newton Rubber Works,
Newton Upper Falls, Mass.

A MEW BOOK!

New Dynamo Tenders' Hand- Book.
226 Pages. 138 Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copies
have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD

WORK for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

3 LAKESIDE BlULDINC. CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

Consulting Electrical Engineer.

epEciALTii":

Electric Railways and Power Stations.

1541 Marqaetfc BIds„ Chicago.

William H. Bryan, M.i.m.soc.M.E,

Mechanical and Electrical Engineer.

Consnltatione, Keports, EBtima'ea, Plane, Speci-

flcationa, Superintendence, Tests. Parchasing.

Designs of Central Stationa a Specialty.

Turner Baildins. St. I^ouis.

J. FR.IXCIS SM.\I.L. l"rop"r.

Chicago Electro-Mechanical Enteipiise Co.

Designers, Draughtsmen and Contractors

Machinery^ Appliances'^Mechanics^''' Electricity.

Suite 1339-1340 Monadnock Block, CHICAGO.

We make drawings for any-
thing.

J
We ioveot to order.

We solicit patent causes

.

We are In a position to inter-

est Capital in any device of

merit.

What have you?

Write or call at our office.

Patent Office Work
a Specialty. Consulting Engineer.

New Inventions Al> commanicatlonB stxlctiy

Developed. confidential.

:^s

ELKHART TRANSFORMERS,
HORNBERGER ELECTRIC MFG. CO..

ELKHART, INDIANA.

looks

On electrical subjects sent

to any address on receipt

of price, postage

Electrician PablisUng Co.,

6 Lakeside Building,

Chicago. Free.

Forde Bain,

Consulting,
Designing,
Supervising,
Conatruclirg,
Testing.

Electrical ard
Mechanical Engineer.

plans, Specifications aud
General Engineering.

Expert In Patent Causes.

Suite 1657. 1658 and 1659
Alonadnock Building:, CHICAGO.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

University Bldg., Milwaukee, Wis.

LOUIS E. WALKINS,
Consulting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical Systems of Permanent Overhead Rapid Transit Trolley, Electrical Canal

Boat Propulsion, Underground Conduits, Electric Governor and Meters
Electric railways examined, and reports made for capital.

Correspondence solicited. Office and address, 30 Court St., Boston.

"The Manistee"'-'-' Steam Pumps
FOR EVERY POSSIBLE SERVICE.

RELIABLE and DURABLE
NO OUTSIDE VALVE GEAR.

MANUFACTURED BY

Manistee Iron Works Company,
MANISTEE, MICH. Send for Catalogue and Prices.

TI3:OTJS-A-I?TlDS ! !

!

High and Low Tension, Direct and Alternating,

for all classes of work.

C-^ISB03iTS,
Foreign and Domestic, all of standard makes.
These goods 3IUST BE SOLD to close an estate.

Lowest possible prices. Write to

CHAS. H. WATERMAN, 1305 Havemeyer Building,
26CortlandtSt., NEW YORK.

If 7^0x1. \A/ A.3a.t

"A GOOD THING"

ORDER A COPY OP

WEBB'S TELEPHONE HAND-BOOK.
Price 81.00, Postage Prepaid.

Published and for sale by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

Heating by Exhaust Steam,
WITHOUT BACK PRESSURE,

BY THE VACUUM SYSTEM.
ADVANTAGES.

1st.—Can be attached to existing plants at little expense.
2nd.—Effects greatest efficiency from the heating surface by the removal of the

water and air, preventing water hammer and stagnant circulation.
3rd.— Saves coal by removal of back pressure from engines; water of con-

densation, etc.

We are owners of the patent and have equipped the largest plants In the United States; over BOO
now in use. Will visit your plant and tell'you how much we can benefit you, if you so desire. Send
for catalogue P.

Exliaust Steam Specialists.

POINT AND ELM STS.. CAMDEN, N. JWARREN WERSTER & CO.

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. FlexibleiCIoth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, mucli more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo-Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAQO.

A BUSINESS PROPOSITION:
Any purcliaser, so dtsiring, is wefcome to have his engine tested by

h'8 own expert at oiir shops before shipment, and may accept or reject

the engine on that test before incurring the expense of installation.

THE WESTINGHOUSE ENGINE.

COMPOlTBfD, 5 to 1,000 H. P., tJnequaled simplicity, higli efficiency and moderate cost.

mTAIWDARI>,5 toSSOH. P., A hlgh-claBS automatic, endorsed by tboueands of asere.

JUNIOS, 5 to 75 K. P>, A durable and efficient automatic engine at a low price.

CATAIiOerE ON APPIilCAXIOM.

THE WESTINGHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S. A.

SELLING OFFICES:
26 Oortlandt St., New York, N. T. 171 La Salle St., Chicago, lU. 53 State St., Boston, Mass.
WoBtinghouee Bldg., Pittsburg, Pa. 210 Drexel Bldg., Phlladelpliia. Pa. 37 College St. Charlotte, N. 0.
21-23Fremont St., San Francisco, Cal. 259 Main St., Salt Lake City, Utah. Wonderly Bldg., Grand Raplda,
All Offices of the Westlnghouse Electric & Mfg. Co. And All Foreign Countries. Mich.

>
' WUI1.4JIUAVIDlUhAMIV.3:«^W7V?:^!r'
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Progress the Order of the Age,
THE NEW AMERICAN LEADS.

Recent Improvements made in the New American Turbine have increaaed the power bb per their dlanh
eter, and prodaced greater efficiency from whole to half water than any other turbine, as evidenced by the
following, copied from certified tests made at Holyofee. Mass., on the dates named, and signed by A. P. Sir>k<
man. en^neer In charge of experiments, and E. S. Waters, hydranlic engineer.

The oiiginalfi of these certihcates and tests of other sized wheels can be seen at onr office.

Test of a 45 inch Wheel-July 9, 1894. Test of a 42-inch Wheel -July 14, 1894.

Head.
Eev.per
Mln.

Cn. rt, 1 Horse
per Sec' Power.

P'rCent Head. Bev.per
Mln.

Co. Ft. 1 Horse
per Sec' Power. P'rOenl

Whole Gate
%

16.06
16.42
16.78

17.03
16.88

119.17
122.00
117.33
111.83
118.67

141.58
127.18
112.60

98.12
82.07

205.27
195.19
175.74
149.99
118.40

79.76

82.58

82.18
79.31

75.62

Whole Gate
%
%
%
V,

16.33
16.66
16.69

17.13

17.48

128.00

134.80
129.33
126.26
121.00

134.18
120.85

104.85

92 76

70.80

199.66

188.14
162.89
142.40
98.85

80.50
83.09

82.77
79 21
70.60

^^ For Information and oatalogae write

THE DAYTON GLOBE IRONWORKS CO..Dayton,0.,U.S.A.

FOB THE

BINDERS ^''T^'^" ^^'^Ti'oiA//,
•* # "^ I ^r ojfE DOLLAR.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTING PLANTS.

anced „
Tartion ^n.

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A

Designed on Scientific and Mcclianical Lines.

NO CAST IRON— NO STAYED SURFACES— NO DISTORTED TUBES
No large and dangerous diameters in drums.
Inner and outer surfaces of tubes easy of access for cleaning.

Working pressures up to 200 pounds per square inch.

Friction in circulation and flow of steam reduced to minimum.
Dry Steam Guaranteed.

ECONOMICAL IN FUEL—ECONOMICAL IN PRICE— ECONOMICAL IN SPACE
Built in units of 50 H. P. up to 600 H. P.—Standard Sizes in Stock.

L/, jyit JVlUlIvO( (Late Manager Balcockd Wilcox Co.)

PATENTEE AND MANUFACTURER.
Nos. 411-413 WsLNuT Street, PHILADELPHIA, PA.

i

PLiATINUMFor all Purposes.
M Scrap and Native Platinum Purchased.^ BaKEK & CO., 408-414 New Jersey

Kailroad Ave., Newark, N. J.

For the "WESTERN ELECTRICIAN,'

—fti.oo.

—

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

WATER-POWER
CAN BE GOVERNED FOR ELECTRICAL WORK.

The limit of good government of water-power is often determined by the design
and construction of plant. Consult us if possible before completing your plans.

With REPLOQLE'S COHPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes. Including Electric
Railway, Power and Ligliting Plants. We make and sell all of Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
E.\-pert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
CriTes more poorer as to diameter frith a

hierher percentase ofuseful effect tban any other
water-wheel heretofore made. AU Bizee, right and left

hand, are built from patterns perfected nnder s^stematlo tests in
the Holyoke Testing Flume.

Parties having power plants which are nnsatlsfaotory, ui4
those contemplating the improvement of powerSj will find It te
tbelrinteresttoconfer with me, as I am 'n'illiH^ to £ruar>
antee results TFhere others have failed, no mat*
rer whatmake oftorbine has been in use. STATE!
RROriREIlEENTt^ AXD SEND FOB CATA-
1.0GUK.

S. MORGAN SMITH. York, Pa.
Eatiniates famished for complete power plants AoA

reoolts n&rantaed.

FUSE WlREp»^--.„^
AND LINKS h

capacity.
\ Absolniely

FOR ALL SYSTEMS. J imi^-orm.

The Independent Electric

•?9th St and Stewart Ave.. Chicago.

riectric Railway Supplies,
^^^ pefV* ^' -'.t I^J^^^m^ The largest and most prosperous street
^^^B na ^^^^^Bn^^^^tehlLl'^J^S^^ to all others on account of greater strenirth

GEARS, PINIONS, BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies in the country are nsing oar sapplies, and they prefer them
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treasurer.

J. B. McGINXET, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
CHAS. J. MAYER, 121i Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 180 Summer St., Boston, Mass., New Ecgland States Sales Department.
STANDARD E'T SUPPLY CO., MoDadnock Block, Chicago, III., N. W. States Sales Department.
A. S. PARTRIDGE, Bank of Commerce Building, St. Louis, Mo., S. W. States Sales Department.
OHA.S A. OAVAGNA, Neave Building. Cincinnati Ohio. Central States Sales Department.
EDWARD P. SHARP, 44 Niagara St., Buffalo, N. Y.. Northern States Sales Department.

SOHMINKE k NEWMAN, New Orleans Sales Dept., No. 321 Magazine St., New Orleans, La. JOSHUA HENDY MACHINE CO., Paciflo Coast Sales Dept., H'o. 3S Freemont St., San Francisco, Cat.
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FONTAINE CROSSING & ELECTRICAL CO,
Now is the time to place your orders for Ventilating Apparatus.

Sizes: i8 inches to 96 inches in diameter. Wound for 1 10, 220 and 500 volts.

FULLER'S PATENT COMBINATION FAN MOTOR
For public buildings, theaters, hotels, restaurants, factories, churches, and all places where fresh air is necessary.

What you want is KBBSHI AIR, not the sirae air churned over and over again, as is the case with toy Fan Motors of
10 and 12 inch variety.

Also Manufacturers of Fuller Double-Voltage Dynamo, Standard Dynamos and Motors.
Friees Quoted on Applicatiou.

Works and Main Offices, DETROIT, MICH.
Chicago Office: New York Office: Boston Office: St. Louis Office:

1020 The Rookerv. 67 Cortlandt S'. Rc^ra 20 B. Equitable Bldg. 7026 Michigan Ave.
ELLISON & THOMPSON, Agts. J. JONES & SON, AgN F. P. BARNES, Agt. W. S. MERKLE, Agt.

Gas,

GasolineTHE OTTO

ENGINES
and
Natural Gas

Electric Lighting,
Sizes 210 250 H. P.

Electric Light Plants in Operation from

2 to 250 H. P.

The Otto Gas Engine Works,
FHILADEI^FHIA.

Save Money and ficonomize
BY USING

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

Oan be applied to any type of boiler without
stoppage of works.

High temperature of feedwater Tauoh above
boiling point.

Catalogues, Plans and Specification

on Application.

SOLE MAKERS IN THE UNITED STATES.

THE FUEL ECONOMIZER CO.,
MATTEAWAN, N. Y.

CHICAGO OFFICE, 1540 MARQUETTE BLDG.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUTLDEES OF EAILWAT AND TEAMWAT OAES OF ALL CLASSES,

The Clonbrock Steam Boiler Co.,

BROOKLYN, N.Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.

BUVWr IN UNITS OF 50 TO lOOO H. F.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

Specifications, dranrings and. prices famished
on application.

Send for Catalogue of Climax and Comoound Boilers.

ROOT IMPROVED WATER TUBE BOILER.

SELLINQ AGENTS:

Monadnock Blocic, Cliicago, III.

Neave Building, Cincinnati, Oliio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

The Telephone Hand-Book.

HEEEERT LAWS VfEBB.

Price Sl.oo.

The only complete and practical work of
its kind on the market.

PUBLIHHBD BZ

1HE ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, Chicago.

Racine Automatic
HIGH SPEED

ENGINES,
From 1 lo 125 H. P.

Especially Adapted Tor

ELECTRIC
LIGHTING,

And all places wlipre
high speed in coriaecUun
1th economy is desired.

Over 2,500 in use.

Porcupine and Tulialar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new 1

to 6 H. P. Automatic
Engine and BoUlf
outfit.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Mar(|uette Building,

Works. Racine. Wis. CHICAGO. ILL.. U. S. A.

Special attention given to the building ol Klectrlc Motor and Trail Oars,

VderB ot BrlU No. 31 Truck wltti qoUd forged frame, and "Eureka" Maitujum Traction PlTOtel Tmok.

JIZI GENUINE ^U****-*..-^.^ aBaB.^B.^B
"^\^.r«""«" PHOSPHOR-BRON 2 E
REC.TRADE MARKS. I N GOTS, CASTI NCS, WiRE, ShE ET &C.

TheRhosphor BRONZE SmeltincCo.Limited
2 2 00Washington AvE.,PHiLflDELPHiA., Pa.

[, ORIGINAL MANUFACTURERS OF PHOSPHaR-"
42/ // I?? ,

" Bronze in the United States and Sole
j.Ao,/,/u'^-Mtav^. MftKERs 0F"ELEPHANT BRAND"Phosphor-Bronze.
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WESTINGHODSE
RAILWAY GENERATORS—RAILWAY MOTORS.

BELT DRIVEN GENERATORS
Of our new type, embodying all latest improvements in design and construction. Nothing
but the highest grade material used. Superior workmanship. Moderate temperature. No
sparking. Extremely high eflaciency.

DIRECT-CONNECTED GENERATORS.
'Corliss Type"—"Engine Type"—"Kodak Type"—for direct connection to all sizes and

makes of slow, medium and high speed engines.

WESTINGHOUSE GENERATORS
Have Laminated Pole Pieces, Ventilated Armatures, Form-wound Armature Coils, without
joints; THEIR PERFORMANCE IS UNSURPASSED.

RAILWAY MOTORS from 20 h. p. to 100 h. p. capacity, and adapted to all kinds of service.

Westinghouse Eltctric & Manufacturing Co.,
rriri TJ

Offices in principal cities.
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FACTOB'S', PKOBIA, Ilil..

SCHEEFFER'S ^ RECORDING

FOR ALTERNATING CIRCUITS.

No Comnlator. No Brnslies, No Contact Points,

Registers the Actual Power Consumed.

ABSOLUTELY HAS NO RIVAL FOR...

...ACCURACY, SIMPLICITY, DURABILITY.

OVER 5,000 >N USE.

DIAfflOMD ELECTEIC COfflPAMY

1315 Old Colony Bnildins,

GHlCAtitO, Ilil/.
, See How Easy It Is To Adjust.

IMPORTANT TO OWHERS OF ELECTRIC RAILWAYS.

ELECTRIC POWER cannot be produced cheaply when
the demand is variable. Most Railroads have exceedingly

variable loads. Bytheuse ofCHLORIDE ACCUMULATORS
variable loads are converted into constant loads, and FOR
THIS WORK THE FIRST COST AND DEPRECIATION
OF STORAGE BATTERIES IS LESS THAN THAT OF
BOILERS, ENGINES AND DYNAMOS, while the system is

more EFFICIENT and the service more RELIABLE.
For full informationwrite to

THE ELECTRIC STORABE BATTERY COMPANY,
DREXEL BUILDING, PHILADELPHIA.

The Company has opened Branch Offices at
333 Exchange Building, BOSTON. 309 Dearborn Street, CHICAGO. 15 First Street, SAN FRANCISCa.

216 North Calvert Street, BALTIMORE. 66 Broadway, NEW YORK.
The office of the Electric Launch Company will be at Morris Heights, NEW YORK CITY.

Dictionary of Electrical Words, Terms and Plirases.

sea doable-colamn Pages. 5*0 Illnstrations. Cloth Binding. Type Paees lO x 7 inches. Price, postage Prepaid, to any part of the iForld, S5.0O.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-
tion or utilization comes under careful and exhaustive treatment. For
some reasons it deserves rather to be called »n Encyclopsedla than a
dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a Short,
concise definition, giving the sense in which they are coirectly em-
ployed.

3d. A general statement then follows of the Principles Of Electri-
cal Science on which the definition is Founded.

3d. When, from the complexity of the apparatus, or from other con-
siderations, it has been thought desirable to do so, an Illustration Or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OroBS References
has been adopted^ so that it is as easy to find the definitions as the
words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

OIiBARNESS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they
shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bmldme, Chicago, Illinois'

^--o m. u.«UYon, Endicott Ari
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liTUy not get
the beet;

POROUS .^^^

^> 1895.

^^» ^ trial ordeT.

#'-CUPS

1888.

ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
t25 South 2^ St. Philadelphia

CATALOGUES ON APPLICATION
Send Business Card and mention

Western Eleothician.

*1)ynamo
(^ELTING-.

JMULTZ PATENT
WDKN LEATHER LINK BELTING

at Lonis, aio , U IS. A

GENUINE RAWHIDE

i^ LACE LEATHER.

^HULTZS PATENT

PULLEY COVER.m DRESSING

''?A^^^BELT "cement.

SendJor(rrcular5

BKAN0HE3: 164 Summer St., Boston; 113 Liberty St., Nelt Toiki 129 North 3d St., PhUadelphla.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

6 lialiesldeBUs., - Chicago. $1.00

.-It

^^^^.

6NANI>
3£/iD —

y^/iwsTmTea

'LIGHTER -5-

^.STRQM&ERtMAM
^MYteMPtTlToR-

yiUlTABLE-POBti^EmETOlL-

"ETAL- WoPI^^ Ji/Pfil/^3

h'cVna'lStCH16A6O|LL0-5A'

FIRE!

The destruction of our works by fire on April 7, was almost complete.

We have already resumed manufacturing and are making limited shipments which are daily increasing.

Send tis your Orders, We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and JElectrical Engineers,

TSSo-^ptr TTorlK.. Oliloas^. Boston. X*Ia.llct.caeli>]a.la..
FIRE!

SIZES IIP TO 850 H. P.

IMPORTANT ANNOUNCEMENT.
We have employed (sSurerintendent, MB. A. L.KEIKMANN, formeilySU|t. of "] HE 5AWYER-MAN FLEOTEIO
00* His ability is known lo evierytody in the electric light bueiness. Itgcent improvementB made by him, added to
the qnsUtieB ivhlch have already given our lamps such an enviable le^'Dtaticn, ebsilymshe the

Qjo^xjcnNjWuw

INCANDESCENT LAMPS the HIGH GRADE STANDARD OF THE WORLD.
Qnality will tell and we invite comparisonB and tests. Write to ne before placing your orders

New York Office, 39 Cortlandt St.

Uain Office and Factory : 2)i09 to S0J7 Pine Street, 8t. Iionls

Black Diamond File Works.
£8t. 18G3. inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Onr regular goods are on sale in every lec ding Hardware
Store in the United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

SPEAKING TOBES AND WHISTLES.
Oral, Bleotrlc, Pneumatic and Mectumloal

ANNUNCIATORS AND BELLS.
Fnll Iilne Always ia Btoeb.

W. R. OSTRANDER & CO.,
S04 Fnlton St., Itew Tork.

Factory, 1461 and 1463 DeKslb Aye., Brooklyn, N. T.
^^Send for Niw OATAiooDK. Ont Anguit 1st.

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

SELUNQ AGENTS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.
A. W. SOLOMON, Savannali, Ga.
HOEFGEN. MOXHAM & CO., -

No. 80 William St , New York.

JOSHUA HENDY MAOH. W0KK8,
San Francisco, Gal

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

No. 10 Arc Dynamo, 100 lights, 2,000 candle powe

Electric LightiDg and
Power Apparatus,

THE

The Brash Double Arc

Lamp Patents sustained by

repeated decisions

oftJ. S. Courts. BRUSH
ELECTRIC CO.,

agencies in all large cities.

Tlie Enssell & Officer Electrical
Oonatrnctlon Oo., Denver, Ool.

Baguali & HllUs,Yokohama, Japan. Office and Warks, Cor. Belden and Mason Sts.. CI^ETBI, A.lirD, OHIO
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPRQOF, UNDERGROUND and SUBMARINE.

'*"'h''r'hixson?''
Simplex Electrical Company,

1137 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. Undergrronnd and Submarine,
for Telephone. Telesrapli, Ijlsht and Power.

S.EBITE TAPES* Write for oatalognes, samples and prices.

W. B. BBIXET, Mfr., J. B. HASi:, Gen'l Agent

{l§) 203 Broadvray, Tfcw York.

jC) * **• * MOB8K, CAlilFOKXIA EliBC. WKS.
>/ I hlcaso. 111. Sin Franciscft, • al.

NBIV OaiiEAlVM KI^F.C. •"O.. Rli-w OrleanR, lift

WILLABD L. CAN-DEE, lTJnri-»„MROAflB«L
H. DUKAKT OHEEVEB, $

BnsliieM Managers,
GEO. T. MAN80N,

QenU Snpt.
W. H. BODQINS,

Secretary.

THE OKONITE COMPANY, LOIITED,

i-ON'^:

TRADE MARK.

13 Park Row, New York^
INSULATED

WIRES AiDCABLES,
For Aerial, Submarine and Underground Uif .

Candee Aerial Wires.

IVIanson Protecting Tape.

Okonite Waterproof Taps.
BB\NCHES:OhJcag:o, Hoston, Pliiladelphia, Pitrsburffh, OlinDeapullH, Cincinnati,

Kansas Cit7, Omaba, LouiavilJe. St l.onis, San Franoisro, Lnnrion and >n. Am««rtc».

iROLL-DROPi
COMMUTATOR BARS.

FOREST CITY ELECTRIC WORKS, - Cleveland, Ohio.

OFFICE AND FACTORY, SANDUSKY, 0.

C AGENTS: )

O. J. Mayer, Betz Bldg., Philadelphia, Pa.
SmJth & Wallace, Hamilton St , Boston, Mass.
Ed. P. Sharp, 4i Niagara St., Buffalo, N. Y.
Arthur 8. Partridge, Bant of Oommerce Bldg.,

St. Louis, Mo.
Standard Ey. Supply Co., Monadnoot Bldg.,

Chicago, 111.

Reger'Si Atwater, 2U Piue St , San Francisco*
California.

Central Electric Co., 173 Adams St., Ohlcairo.
Harry M. Shaw, 126 Liberty St., New Tork

TI3CO"CrS.A-3^i:S!I!

High and Low Tension, Direct and Alternating,
for all classes of work.

Foreign and Domestic, all of standard makes.
These goods MUST BE SOLD to close an estate.

Lowest possible prices. Write to

CHAS. H. WATERMAN, 1305 Havemeyer Building,
26Gortlandt5t., NEW YORK.

^ESTIIN Electrical Injtii'DmBnIs Co,
114 120 William St , NEWARK, N. J., U. S. A.

IlluMiied Dial

Mm Instruisettt:..

Theae infltromentg are
leased Upon the same Ken-
eral principle and are just

as accurate as diir regular
Standard Portable Ijirect

Current Voltmeters and
Ammeters, but are mu.;h
larger, and tDe working
part'* are inclosed in a
neatly designed du3t-proof
cast-iron case which effect-

ively shields the instru-
ments from disturbing in-

^aences of external mag-
net .c fields. .^ lV^e§)ton Standard Illominated

JJial Potential IndM-aior,
»tyle B. "Flush Type''

the Western Elkoteician when writin for catalogues

WEsion Standard

Portable Direct Keading
Voltmeters and Millivolt-
meters. Ammeters and Mil-
aminptera. Wattmeters
and Voltmeters, for Alter-
nating ana Direct Current
Circuits.

Our portable Instrumf^nts
are recognized aa standards
throut^hout the civilized
world.

Our Semi-Portable La-
boratory Standard Yolt-
meturs and Ammeters are
still better.

They are the most relia-
ble, absolute standards for
Laboratory use.

When Yon Have Had
enough fun with your a'ternating arc lamps, and arfe';

their sputter and hum, and want some light

—

tfi^
one of our Packard Mogul Lamps. A 200 c;

Mogul will give a better light than any

current arc, and costs less to maintain and opera^

NEW YORK & OHIO COMP
MAKERS OF PiCKAKD LAMPS. tVABBBN.

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & ]. M. ANDERSON,

289 I-) 293 A Street, Boston, Mass.
CorTespondence Solloited.

MANUFACTtTEBB OP

inrSUI^ATED ESXaKCTRIG VITIRE,
FLKXIBLE COKr>S and CiVB]L,E:S.

SOO and 308 North Third Street. - - PHIliASRLiPHTA. PA.

BEST OF ALL IS

Made by J. H. BrNNEI.Ii ^L 'JO., 79 Gortlandt St., Tlexr "Fork.

Best Oonitinctlon and Ingredients. Strongest, most Durable and Bellable. 8l2e 6zlH, 00 ctf. p«r •Al^

LIBEBAL DISCOnNTS.

Natioflal India

Rubber Co/s

Wires and Cables.
FKEDEBIOK S. MINOTT, General Manager. Factory and Offices:BRANCHES: .«^.»^... .^ .New York Office. 487 Broadway, H.L.Eurdlck,MKr. RDIOTfll R I

San Francisco. 571 and 579 Market St. U111,J1UI-, •It
Gbicaeo, Metropolitan Electric Co., 186-188 rifth Aye.

WESTON ENGINES.
High Pressure Boilers.

Compiete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.«
PAIHTED POST, N. Y.

KKHKfcaKr^ lATlVJi;S.
JULIAN SCHOLL & CO., - 126 Liberty St., N. T. Olty.

HOFFMAN-RUSSELX. CO., - 82 Lake St, OMcago, III.

jySANTON SUPPLY & MACH"T;CO., - ScrantoD, Pa.
THOS. K. CAEEY & BROS- CO.. 26 light St. Baltimore, Md.
'MITCHELL LT^WTS h STAVRRCO,. Rpattln. Waah.

THE BALL tc WOOD COMPANY,
Builders of ImproTod Aatomatio Cut-off Engines

-

KEPRKSKIKTATITES

:

Stern S. Silve-rnan, 70" Arch bt , Philadelphia, Pn C. E. Sargent, Fort Dearborn Bldg., Chicago, DL
George M. Keoyon, Endicott Arcade, St. Vaul, Minn. James & Company, Chattanooga. Tenn.
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GENERAL ELECTRIC COMPANY.
OUR FACTORIES AT

SCHENECTADY, N. Y., LYNN, MASS., and HARRISON, N. J.

Are the most extensive electrical factories in the world, and our facilities for manufacturing electrical apparatus for lighting

and power purposes of all kinds are unsurpassed. We have made important additions to our equipment, machinery

and tools, and are prepared to maintain our recognized reputation for the excellence of the mechanical design and

construction of our apparatus combined with the highest efficiency.

BY OUR

THREE PHASE and MONOCYCLIC SYSTEMS
Electric power transmission to near or to distant points is rendered-practicable. These are the only commercial economical

methods in successful operation. The THREE PHASE SYSTEM is used in numerous plants throughout the country,

and is employed to transmit power a distance of twenty-five miles from Folsom to Sacramento in California, and will

shortly be in operation to transmit power thirty-five miles to Fresno in the same state. It is also used for driving mills

and factories in the East, on account of the decided economy induced by its use. The MONOCYCLIC SYSTEM is

finding rapid favor with central station managers; and in St. Louis, one 800 K. W. Monocyclic Generator is in operation

and another one of similar size has just been shipped.

We are the PIONEERS of ALL systems of CENTRAL
STATION and ISOLATED, INCANDESCENT and

ARC LIGHTING throughout the country, and still remain

the FOREMOST—a result due to the great inventors asso-

ciated with us from the start, and the excellent mechanical

design and construction of our apparatus.

In ELECTRIC RAILWAY WORK the superiority of

our Multipolar Generators, Motors, Series Parallel Con-

trollers and general station apparatus is so recognized by

owners and managers of the most successful railways in this

country that they are considered the standard to which all

other makes are compared.

We were the first company in this country to apply practi-

cally the ELECTRIC MOTOR to the operation of the

STEAM RAILROAD.

In ELECTRIC MINING WORK we occupy the field

alone. Our electric locomotives, drills, hoists, coal cutt«rs

etc., are to be fotind in mines all over the country, operating

successfully and economically.

Our smaller electrical appliances such as Transformers,

Recording Watt Meters, Edison Incandescent Lamps, Fan
Motors, Stationary Motors, Lightning Arresters, Ammeters,

Volt Meters, Porcelain Cut-Outs and Switches, Circuit

Breakers, etc., are recognized as the standard throughout

the world.
'

•

.

WRITE FOR OUR PRICES.

CENERAL ELECTRIC COMPANY
9

Boston, Mass., 180 Summer Street.

New York, N. Y., 44 Broad Street.

Syracuse, N. Y., Sedgwick. Andrews & Kennedy B!dg.
BnSalo, N. Y., Erie County 5>avings Bank Building.
Philadelphia. Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street.

Pittsburg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N. Y.

SAIiES OFFICES :

Atlanta, Ga., Equitable Building.

CincinDati, Ohio, 420 West Fourth Street.

Columbus. Ohio, 14 North High Street.

Nashville. Tenn., 308 North Summer Street.

Chicago, III., Monadnock Building.
Det'oH, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City, Mo. , New York Life'Building.
Sr. Louis, Mo., Wainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 i6th Street.

San Francisco, Cal , 15 First Street.

Portland, Ore., Worcester Bldg.

For all business outside the Uni'eJ States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.
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Anderson, Albert A J. M.
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Bryant Electric Co.
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Chicago Edison Co.
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Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C. Co.

Insulated Wires and
Cables—91agnet IVlre.

American Electrical Works
Brlxey, W. R.
Bunnell A Co.. J. H.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Parr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Partrick A Carter Co.
Phillips insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

I<amp8. Incandescent.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Electric Appliance Co.
Pt.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Ohio Co.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.AMfg Co.

Lightning Arresters.
Colgate Co , Geo. L.

Diamond Electric Co.
Electric Appliance Co.
General Electric Co.

9Iac]iineT*T Wipers.
Am. Silk Mfg. Co.

Slagnet Wire.
(See Insulated Wires.)

mechanical wachinery
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel ('o.

Manistee Iron Wks. Co.

mica.
Johns Mfg. Co., H. W.
Munsell ACo. Eugene.

mining Apparatus, Elec.
General Electric Co.
Indeneudent Electric Co.

motors.
Andrae A Sons, J.
Belknap Motor Co.
Brush Electric Go.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co
Pt.Wayne Elec. Corporation
General Electric Co.
Interior Conduit A Ins Co
Roth Bros. A Co
Royal Electric Co.
Sioux City Brass Works
Standard Electric Co
Stanley Elec. Mfg. Co
Wagner Elec. Mfg. Co
Walker Mfg, Co.
Westinghouse El. A Mfg Co.

FaclilDg.
Besly ACo., Chas. H.
Gariock Packing Co.

Paints.
- MacCurdy A Smith
Standard Paint Co.

Patents.
Gooch, Cbas. J.

Phosphor Bronze
Phosphor Bronze Sm. Co. LtdPianos and Organs
Beethoven Piano A Organ Co.

Platinum.
Baker A Co.

Poles.
Morris, Tasker A Co
Nuttall Co., R. D
Valentine-Clark Co.

Porcelain.
Empire China Works
General Electric Co,
Hemingray Glass Co.

PubUshcrs, Eiectrii-al
Electrician Publishing Cn

Pumps.
Manistee Iron Wks. Co.

Push Buttons.
Central Electric Co
Electric Appliance Co
Partn - a Carter Co.

Rheostats.
Central Electric Co.
General Electric Co.
Royal Electric Co,

l^al Ammoniac.
Klipsteln ACo., A

SllR Braid.
Boston Braid Mfg. Co

Mpeaidng Tubes.
Central Electric Co.
Electric Appliance Co
Ostrander A Co., W. R
Partrick A Carter Co.

t^peed Indicators
Besty ACo., Chas. H.
Colgate.Co., Geo. L.
Diamond Electric Co.
Queen A Co. Inc.
Weston Electrical lust. Co
Whitney Elec. Inst, Co.

^pring-9.
Barnes, Wallace

fSteam tfeating.
Goubert Mfg, co.
Webster A Co., Warren

Storage Batteries
Bradburry -Stone E. s. Co
Electric storage Battery Co
Ohio Storage Battery Co.

(Street Cars.
Brill, J. G. Co.

Tapes, Insulating
American Electrical Works
Brlxey, W. R.
Central Electric Co.
Electric Appliance Co
Moore, Alfred P.
New York Insulated Wire Co
Okonite Co, , The.
Phillips insulated Wire Co
Simplex Electrical Co
Standard Paint Co

Telegraph Apporacns
Electric Appliance Co
Partrick A Carter Co
Western Electric Co.

Telephones and Tele-phone naterlal.
Andrae A Sons, J.
Central Electric Co.
Parr Tel. AConst. Supply Co
Forsyth A FLsk.
Gillette, E. A F.
Gustafson, W. A.
Keystone Te ephone Co
McEvoy, C. H.
Mianus Electric Co.
Mo. Telephone Mfg. Co
Partrick A Carter Co.
Phila. Telephone Co
Public Telephone Co.
Standard Tel, A Elec. Co
U. S. Tel. Const. Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers .

Central Electric Oo.
Chicago Gen'l Fixture Co
Diamond Electric Co
Pt.Wayne Elec. Corporatiou
General Electric Co.
Hornherger Elec. Mfg. Co
Louisville Elec, Wks.
Royal Electric Co.
Stanley Electric Mfg. Co
Wagner Elec. Mfg. Co

Trolley Cord.
Samson Cordage Wks.

Trucks, Eleciric Car.
General Electric Co.
Westinghouse El, A Mfg Co

Tnrbine Wheels.
Dayton Globe Iron Works (Jo
Leffel A Co., Jas.
Replogle Governor Wks
Smith, S. Morgan.
Still well-Bierce a Smith-
Vaile Co.

Universities.
Int. Corr. Schools.

Water Wheels.
Leffel A Co., Jas
Replogle Governor Wks,
Smith. S. Morgan.

Wire, Bare.
Anderson. Albert A J. m.
Besly A Co., Chas. H.
Bishop Gutta Percha Co
Brlxey, W^ R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co
National India Rubber Co
Nuttall Cd., R. D.
OkoniteCo., The.
PbilllnS iDCUlRtRd WtrnPn
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"SHIP" CORED
(Trade Mark.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

. SCHIFF, JORDAN lb CO., VIENNA, AUSTRIA.
SEND FOR SAMPLES AND PRICE LIST TO

A. DERONDE «^ CO., ^°'- A«en«s. 254 Front St.. NEW YORK.

BRAZIER'S :r.°JT BLOWTORCH
A, Fo-yy-erf-u.1 Tool.

FOR
GASOLINE.

S-uitatle for

Holds 3 piDte of oil, uuru= nboiit 4

hours with one filling and pumping

Electricians, Brass Workers and Pat-

tern Makers, Bicycle Manufacturers,

Machinists and Tool Makers, Lock-

smiths and Bell Hangers. Copper-

smiths and Boilermakers, Wagon and Carriage

Makers and Artisans Generally.

For brazing and tempering gmali tools and springs, solder-

ing patterns and annealing brass and other metals, heating

soldering coppers, gine, barning off paint, general bench fur-

nace work, etc . Packed one dozen in case.

lilst Price. S7.50 Each.

WHITE MFG. CO.,
MANnrACTUEEBS.

40 AND 42 STATE ST., CHICAGO.

THE PHOENIX
TRANSFORMER

Is UNEQUALLED 1° its

Sigh £fficieucy, Close Beffulatlon,
fe^mall licakage, i^niet Running.

Attractive Appearance,
Convenient Arrangement,

Separable Core, Bemovabie Coil,

Excellent Fose Device, and is in fact

A PERFECT TRANSFORMER.
Write for Catalogue and Prices.

BIANUFACTURERS

:

LoaisFiUe Electricalffoft,
LOUISVILLE, KY.

SELLrNQ AGENTS:

New York: J. A Machado, 203 Broadway.
Phlladelpliia: Valley Bros. & Co.. 617 Arch St-

Denver: Enseell & Officer Elect. Const. Co.
Dallas: W. T M. Mottram.
Chicago: Chicago Gen'l Fiitnre Co., 169 Adams st.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK,

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

,
ElBClric Motors,

ilanufactured by

ROTH BROS. & CO.,
. 30 to 34 Market St.. Chicago. III.

DYKAlIOt!),
S to ra liieht capacity.

EliKt TKIC aiOTOR!^.
1-8 to 7 Horse Po\ver.

High Efficiency, Best Material,
Perfect Regulation, Low Prices.

Complete Plants Installed.

Special attention given to D,vnamos and Motors
for Storage Battery use.

ROYAL ELECTRIC CO
PEORIA,

p ILL.,
MtHrVFACTUBEBS OF THK

"ROYAL ALTERNATOR."
No Commutator! No Moving Wire! Efficiency High! Regulation Close! Fully Guaranteed!

TRANSFORMERS OF ANY DESCRIPTION. DIRECT CURRENT GENERATORS AND MOTORS.

EASTERN:-H. B. GOHO & CO., 203 Broadway, New York.
CENTRAL WESTERN:-E. B. HILLMAN & CO., Peoria, III.

SOUTHWESTERN:-CINOCCHIO ELECTRIC CO., Dallas, Texas.
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OKONITE THE DEFENDER

THEY NEVER DISAPPOINT.

GENERAL WESTERN AGENTS

INTERIOR CONDUIT SUPPLIES, LUNDELL MOTORS,
OKONITE WIRES, CABLES AND CORD.

Central Electric Company,
*73=i75 Adams St., Chicago.

ST. LOUIS;
Southern Electrical Supply Co.

BRANCHES:
NEW ORLEANS: toio Canal St.

BUFFALO: Room 112 White BIdg.

KANSAS CITY:
Gate City Electric Co.

THIS DRUMMER HAD A CINCH.

Coultlu't Tell Funny Stories, but. Knew a
Trick Worth Two of That.

A drummer, as tLe word drummer is un-
derstood in these piping times of peace, is

a man who tells you a funny story and in-
cidentally takes your order for goods. A
faculty of maliing himself "solid" with bis
customers socially is one of the most valu-
able features of a successful drummer's
equipment. The commercial traveler is a
hail fellow well met wherever be goes.
There are houses whose trade is so firmly
established and its hold upon its patrons
so strong that its goods sell themselves, al-

most, and the solicitor has very little solic-

iting to do. But even with bouses of this
character a smooth tongue and a ready wit
count for much.
Occasionally there is a man who departs

from the old lines, invents » method of his
own, and makes a great success of it.

"What has become of that man Jones
who used to travel for you?" aslced one
Uaudoiph street jobber of another the other
day. "I suppose he has gone off the road.
I always thought he never would make a
success of it; he was too chilly. He was
the chilliest man I ever saw."
"There's just where you're wroug," replied

the other jobber, who deals in linseed oil.

"He was the most successful traveling man
1 ever knew. When he was on the road he
kept us jumping to fill his orders. The only
reason he i^n't traveling for us to-day is that
another house offered him a good deal big-

ger salary than we were willing to pay, and
he is representing the other house now. He
was very chilly, as you say. He was that
way with everybody, his customers included.
He never had a word to say to them about
politics, and couldn't tell a funny story if

he tried. He never talked anything but oil.

As soon as he got an order he walked out
and never tried to conceal the fact that that
was all he bad come for. Yet his customers
thought he was the best friend they had in

the world.

"This is how he did it. As a cold-blooded
business proposition he decided t^at the
strongest bold he could get on a man would
be a hold on his pocketbook. He left the
other drummers to do the amusing part of
it, but he studied the oil market. He seemed,
besides, to have an intuition about the fluc-
tuations of prices which was almost pro-
phetic. When he saw that oil was about to
go up he sat down and telegraphed to all his
customers, 'Buy oil.' They followed his ad-
vice, and in nine cases out of ten they
saved a lot of money by it. It only took a
few experiences like this to convince them
that it was a serious mistake to buy oil of
anybody else. He was hardly a solicitor at
all. When he told a man to buy he bought."

Had Been Learning:.

"Dear little mother!" said the young man -

who had been away from home for six
mouths, as he opened a letter addressed to
him in the %\'eIl-knowu handwriting of his
maternal ancestor, "I wish she would go out
into the world more and enjoy herself. She
is such a domestic little body. I'll get all the
news now about the last housecleaning and
how the cat and the canary are getting
along, and all about having the kitchen
painted and buyiug new rugs for the back
parlor, and so forth."
Then he opened the letter and read
"DEAR HARItY: I have just returned

from seeing a ball game between our college
nine and the team from Miggsville. Our
boys were all crippled up. Burnham had a
glass arm. Hawkins was almost laid up
with a Charley-horse, and Spicer had a game
foot. One of the stiffs from Hankinsburg
had spiked him three days before. But it

would have done you good to see how they
fell on that iliggsville pitcher. They pasted
liim all over the field for six runs in the first

iuuin^:. all of them earned, and 'Trick' Jaek-
snn made one of the longest hits ever seen
(lu the grounds. It was a corking three-
bagger, and if Fuddleston had been do-
ing his duty in the coachers" position it

would have been a home run. In the fourth
inning they knocked the Miggsville twirler
out of the box," etc.

OUT OF THE GINGER JAR.

His Answer.
He rings the bell of the telephone
And. Quick as to make him di/izy.

He sets repiv in a monotone

—

Itls either bzzz or buzz-yl

Mortuary Statistics Out West.
Tenderfoot—"You have a salubrious cli-

mate here, I believe?"
Woollvwest—"Tol'able, for some folks."

Tenderfoot—'"What are the most frequent
causes of death according to statistics?"
Woollvwest—"W'al, sis-shooters, I reckon.

Little knifin' and some Winchesters, but
they aiu't uothin" after all that gits arouud
the' six-shooter in a piuch."

His Way of Putting It.

Conductor in a crowded street car:

"Room in the rear of the car for one lady

or two gentlemen!"

And Xolhins in a Name?
Landlord—"I guess I'll have to raise your

rent."
Tenant—"For what."

, , ^^
Landlord—"They've changed the name of

this street and it's now an avenue."
—Chicago Record.
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TIE FKEEMkN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

-t^e:-

Newton Rubber Works,
Newton Upper Falls, Mass.

Insulated with Moulded JUica, Hangers,
Pall-Overs, Feed-Wire Insulators, Frogs, Sec-

tion Insulators, etc.

VULCABESTON CONTROLLER REPAIR PARTS.

H. W. JOHNS MF«. CO.,
240-242 Randolph St., Chicago.

NEW YOBK. PHILADELPHIA. BOSTON.

c
I

A
L
T
I

E

S. K. C, SPARK ARRESTER
STORM and BUG
PROTECTOR.

S. K. CARD CUT OUT.

S. K. C. SWITCHES.
S. K. C. HANGER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write for Circulars and Prices.

s. S.K.C. SPECIALTY CO.. Pittsfield.Mass.

s.

K.

C.

s
p
E
C
I

A
L
T
I

E
S.

VULCANIZED FIDRE CO.

£ISrr.A.^XjXS^EII> 1873.
SOI.I: MAXrFACXrBEBIS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii.m»iclTol:DKi.. The Standard Electrical Insulating Material of the World. 14 vi^^»T.! n. t

Generators for Power
Transmission or isolated
Lighting.

CARD Generators are aii

IVIultipolar and Slow
Speed.

ACEKTS WANTED IN UKOCCUPIED
TERRITORY.

75 K. W. aEHEBATOK.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Oflico aud Worki!«, 3Iau8fielU, Ohio.
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Will Yon Be In It? Yes!

USE THE BOUDEEAUX DYNAMO BEUSH.
^̂

'h

EACH, LAYER OF THIS ANTI-FRICTION METAL

•^
#

.V^^

<ik

^^
4%%

, 1-1250 PAHT OF I ?NCH THICK.

%^.

% ^.0

%̂>
'%.%

'^<?.

%.

%v

.

^
THE BOUDREAUX DYNAMO BRUSH CO.,

Mailers Building, CHICAGO. Postal Telegraph Building, NEW YORK.

#

/^ Sole Agent tor Canada, R. E. T. PBINGLE. Montreal, Qae^^ BardenSheets Electrical Oonstraction Co., Hoaaton, Agents for

Sole Agents for tUe Pacific Coaat, J. W. BROOKS & CO.. 120 Sutter St., Seiii Frftuci-co, Gal. Tex , Ind. Ter., New Mex- and Ark.

,#
#..^^'

TRANSFORMERS.
A Hew Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling off of walls.

With our wall or cross-arm hooks, transformer may be Hung and

Connected in Five minutes.
Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Highest

in Efficiency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type "B" Transformer with Fnae Plus Bemoved.

WAGNER ELECTRIC MFC. CO., ST. LOUIS, MO.
.o-x:sa'ox£is

BOSTON, 6-20 Atlantic Avenue

.

MINNEAPOLIS, 249 Second Avenue South . BUFFALO, 126 Erie Co. Bank Building.
: -j PHILADELPHIA, 1000 Betz Building. CHICAGO. 1236 Monadnocb Block. TORONTO, Canada, W. A. Johneon Electric Co.

CINCINNATI, 161 West Pearl Street. SAN FRANCISCO, 64 Second Street.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ.

EDDY GENERATORS.
Diiect Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFQ. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.
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INCANDESCENT LAMPS.
WE

MANUFACTURE
THE

it

GLOBE
PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu"m. Samples and Prices Furnished

on Application. Correspondence Solicited.

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.
.A.(S^r<IT^ W^A^T^TTETED. WFRITE: T-J^.

THE-

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WOKKS:

I9tli St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes-

For all Systems

Current. Candle-

ipi

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED,

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

HART SNAP SWITCHES

!

STANDARD SWITCHES, 5 and lO ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches upon one plate.

Cut illustrates 4-way or commutation
switch, controls a light or group of lights

from any desired number of points,

SEND FOB CATAIiOeri:.

THE HART & HEGEMAN MFG. COMPANY,

NOTICE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

COEKESPONDENCE SOLICITED. SATISFACTION GUARANTEED.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book
thousands of men have been waiting for; It will be what you
want. 275 pages. Illustrated. Clolh, $2.00, Paper cover,

$L00. Postage free.

ELECTRICIAN PUBLISHING COMPANY.
6 Lakeside Building, Chicago.

BUCSETE
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

THE PIONEER FIRM.
American Branch Office, 60 Liberty St., New York. F. HARDTMUTH & CO., lu?^

NA, THE PIONEER FIRM.

STRIA, Beware of Impostors Claiming our Make.

THE ONLY MANUFACTURERS OF

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for E-xport Trade.

Leading Supply Houses Carry our Goods.
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THE ELECTRIC STORAGE BATTERY CO.,

44-

SOLE MANUFACTURERS OF THE

TRADE MARK;

CMnrito Irraniiilafnr
C REGISTERED SEPTEMBER II. 1894.

p]7^!^F^^_

ff

CHICAGO OFFICE: 309 DEARBORN STREET.
Elements of all sizes carried in stock. Telegraph, Telephone, Phonograph, Kinetoscope, Surgical and Portable

Batteries for all uses. Special facilities for the charging and repairing of batteries.

Electric supplies.
Lighting plants.
Engineering.
Contracting
Testing.
Railways.
Incandescent wiring.
Consulting.

Thayer Electric Co.,
1027 Garfield Building,

TELEPHONE 2910.

Don't let your contracts until you get our prices.

Prompt attention given to all orders.

'sLO^fe

624 pages, $3.00. 150 pages, $1.00

5L0ANt

158 pages, $1.00. 135 pages, $1.00. UO pages, $1 00.

An Excellent Series of Electrical Books.
BY T. O'COHHOR. SLOAHK.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside BIdg., Chicago.
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ARC LAMP GLOBES.

""""""
LIGHTNINB PROOF.

Note the following from a letter just received from
the manager of a large central station:

Gentlemen:—We are shipping you for repairs

eight transformers (naming the makes). This
is the result of a pronounced call the lightning

gave us about ten days ago. Your transformers,

(Packard) stood the racket all O. K.
Signed,

IS IT CHEAPER
to buy a low priced converter and pay for having it repaired two or three times
until it is beyond further repair, or to buy a transformer that once installed is

practically indestructible; or in other words the

Packard Transformer?
ELECTRIC APPLIANCE COMPANY,

Electrical Supplies. mil Uadison titreet, CHICAGO

ANEW CIRCULAR describing
the

Hoyt Station Ammeters '"^ Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO
,

Penacook, N. H . U.S. A.

•hpaslirins.
T. H. Brady, New Britain, Conn., U. S. A..

Manufacturer of Mast Arms, Pole and
Swinging Hoodfl, House Brackets and
other Specialties for Construction
Work. — Catalogues and Prices fur-
nished on application.

^ As cold waters to a |^^ thirsty soul, so is the ^
Jj

light from Standard ^
^ lamps to the darkened

streets.

Ponder the pages of our book

;

mailed free.

Standard Electric Company,

205 La Salle St., cor. Adams,
Chicago.

^
^
^

^
«^ i|*4^4^ ^l'4^4^4^4*4^4^^

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephone Co.,
This system does not infringe the patents of the Bell Telephone or Western
Electric Co We bnild exchanges complete for local companies, or will

Install and operate eschauges ourselves at a low monthlj rental. We keep
in stock Blake transmitters and all kinds of suppliea.

MANlTFACTrRKBS OF TH£ SHATKB liONO JDISTANCC PriiVKRlZKD CARBOST

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory

:

Thames Bnlldine. 27 Thames Street, NEW YORK. For Exchanges, Etc.

P. « B. Armature and

Field Coil Varnish.

P. ^ B. Insulating Compound.

P. "^ B. Insulating Tape.

We are the sole manufacturers of the P. & B.

products which have been the STANDARD
for ten years.

Send for samples and price lists.

"EGlSTEBtO

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Street, LONDON:

Metropolitan Elec. Co., NEW YORK. Robert W. Blackwell,

186-188 Filth Ave. 39 Victoria St., S. W.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Buy, Use
and Maintain.

Standard Thermometer Co.,

The Original MannfactTirere of the

SIMPLEX, WARD and KNIGHT LAMPS
CHARLES A. BRAMHALL, Selling Aqent. 39 Cortlandt Street. NEW YO°K.

CEDAR
STREET R, R. TIES.

The Valentine-Clark Co.,

704 706 KOOKBKT, - - - CHICAGO.

SAL AMMONIAC
(ELiECTRIO BKAND)

ForElectrical Purposes
Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

I for this brand. Imported by

A.KLIPSTEIN & COMPANY. 1 22 Pearl St.. New York

4 £

The Electra" Carbons.
IMPORTED

^ HIGH GRADE NUERNBERG CARBONS

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
Are by far the most economical and efilcient manufactured. They produce a very brilliant

and absolutely steady light, burning without any dust.

•TRADE MARK- TRADE MARK

SEND FOB LATEST PEIOE LIST TO

HUGO REISINGER, NO. 38 BEAV£R STREET. NEW TORK.
Sole Importer for the United States and Canada.
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Edqeite F. Phtlups, Preat. W. A. Hathawas, Treas. W. EL Sawtee, Secy.

AMERICAN ELECTRICAL WORKS,
FBOTIDESrCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Stobe, P. 0. Acberman, 10 Cortlandt St.

Chicago Stoee, F. E. Donohoe, 241 Madison St.

Montreal Bbanob Eugene F, FhiUlpB' Electrloal Worki.

MiDODBLEIiROOVE PONY INSULATOR.
Can be Used for Transposing.

The points or teats on the lower rim of the petticoat attracts thf
water on the outer surface of the insulator into drops. The water
drops from these points on to the crosB-arm , thereby preventing the
moisture from creeping up on the inner petticnat, and thence to the
pin. Owing to the great success of our Patent Teat Insulator in Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice that of the ordinary Insulator, we have concluded to
apply the device to all Insulators for Telegraph, Telephone and
Street Bailway Wort.

Standard Screw Glass Insulators.
Floor InsDlatom. Glass Break Knobs, Battery Jare, Arc

Lieht Globes for all SyHtems.
Colored Glass Insulators to dewignate dill'erent currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Send Model or Drawing and we will farnish estimates.

Hemincray Class Co.,
nin.--. Pnvinnton, Ky

-g»TABnsBED 1848.- Factories, Muncie, Ind.

THE

"CLAP.K" WIRE.
Fn: Switchboard, Railway aad Motor nee, wo mate all

:;ize8 of Stranded and Flexible Wire and Cables with Clark's

InenlatioD.

The Clark Wire baa been before the public and is nee for

the past niiie years, and has met with nnivereal favor.

Thoasands of miles of this wire have been sold, and

ire in use throughont the United States and Foreign Coun-
tries, and the demand for it is conEtantly increasing, because

it always gives perfect satisfaction.

BRANCH OFFICE:

1649, 1650, 1651 MONADNOGK BLDG.,
CHIGACIO. IlililNOIS.

CLARK wire;!' TRADE

"FREMONT

In • Letter from the Inspector of the Boston Fire Under

writers' Union, lie states: " A Thoroughly Reli-

able and Desirable Wire in every respecf."

The Rubber nsed In inanlating our Wires and Cables ie es-

pecially chemiGally prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee oar Insulation wherever used, Aerial, Under

ground or Submarine, and our net prices are as low, if not

lower, than any other first-class Insulated Wire.

"We shall be pleased to mall Catalogues with Terms and
DlsconntB for Quantities.

EASTERN ELECTRIC CABLE CO,

6t and 63 Hampshire St., Boston, Mass.

HENBT A. CLAEK,

Treae-and Gen'l Mgr.

HEEBERT H. EUSTIS,

Preet. and Electrician

.

m^\jfS;im^y\i[ANUFACTORY.
^ - /-f* -iss Gr£en£ St

, Station G

'»i«gM

Subscribe for tile Western Electrician,

Storage Batteries
FOR ALL PURPOSES,

Bradbury-Stone Electric

Storage Co.,

Established 1881COLBURN
ELECTRIC MFG. CO.,

999 Main St., Fitchburg, Mass.

mandfaCturers of

INCANDESCENT LIGHTING.

ELECTRIC POWER and

ELECTRO

PLATING

THE LATEST DESIGNS.
THE HIGHEST EFflClENOY.

ELECTRICITY
Mechanics; Mechanical Drawing; Architecture; Architectural Drawing and Design-
ing; Masonry; Carpentry and Joinery; Ornamental and Structural Iron Work; Steam
Engineering {Stationary, Locomotive or Marine) ; Railroad Engineering; Bridpe
Engineering ; Municipal Engineering; Plumbing and Heating; Coal and Metal Min-
ing; Prospecting, and the English Branches. Until furtoer notice experimental
apparatus will be famished /ree to etndente. Send for Free Circular, stating the sub-

ject you wish to study, to

The Interiiational Correepondence t^chools, Scranton, Pa.

GRAPHITE SPECIALTIES
FOB KIiKOTBICAIi irSEB:

SrapUte Bods of Tarloiu lienrtba, toom 1-5 Ohaa to lOO Ohms Bealatanca
to tho Ineb. Hrapblte Boxes and Omelbles, Besistlne Haata

of 4.000 Oesrees. Inquiries eiadlr Answered.

fOS. DIXON CRUCIBLE CO., Jersey City, N. J.

IMPERIAL DRY BATTERY.

The Imperial Dry Battery is Mr. Wm. Burnley's latest
and improved Dry Battery, and superior in every respect to
his first, or the old "Burnley Dry" Battery.

We are the only firm manufacturing his latest battery.
All batteries are made under Mr. Burnley's personal supervis-
ion. We are the pioneers in the making of successful dry
batteries and hikVe had more experience in this line than
any other concern in the country.

When you buy the Imperial you have the satisfaction of
knowing that they are made by the original c'ry battery man-
ufacturers and guaranteed to be the best on the market.

SBKD FOB KBT18EI> PBICE L<IST.

MIAMISBURG ELECTRIC CO, Miamisburg, 0.

ELECTRICAL

SUPPLIES.

WESTERN ELECTIIIC COMFINI,
CHICAGO. NEW YORK.

A«iiF,.\TIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PETTINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,
ST LOUIS, MO.

BRADFORD BELTING CO.,
CINCINNATI, OHIO.

Phillips Insulated Wire Go,
NEW YOBK OFFICE:

39 and 41 Cortlandt St

FACTOBY :

Pawtucket, R. L
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WANTED.
Position as electrician, incandescent wire-

man, dynamo tender, engineer, trimmer or
for all-round central station work. Best of

references. Any company in need of a

hard worker will please address, '*K, R ,^*

care of Western Electrician.
6 Lakeside Building. Chicago

FOR SALE.
Two 360 light, no volt Edison incan-

descent dynamos; one 275 light, no volt

Mather incandescent dynamo ; one 300
light, no volt T.-H. incandescent dynamo.
All in first-class working order.

Mo. JSlectric Bepair Co.,

16 South 9th St., St. lionis. Mo.

POSITION WANTED.
As superintendent or carbon man of incan-

descent lamp fsctoiy, by a ihorougbly com-
petent man of several years' experience in

tjie-e capacities, and with full theoretical

knowledge of the work.

Address "CABBOK^
Westeen Electbioian.

WANTED.
Steady employment as electrician with

electric light or street railway company.
Have had sis years' experience; $75.00 per

month. Any system.

Address "E1.ECTBICIAW."
704 'W. liexiDgtcn St., Baltimore, Md.

WANTED.
A position by a draftsman of larger ex

perience on engine work and slight experi-

ence on dynamo work, Ai references fur-

nished. Address'-G, H. W„"
Care of Western Electrician.

fl Labeeide Bid?., Chicago.

Compelent man bo fake charge of electrical re-

pair shop. Must be thoroaghly posted on arma-
tare winding and commntator work for all eyetfms.
Hnpt have practical experience and know how to
handle men so as to turn out work promptly and
at lowt-et cost. References muat be s^nt with
appUcation. A pood opening wlih every oppor-
tunity for advancement tn righ' party. Ad'iress
**AI13IATI"KK," care Western Electhician,
6 Lakeside Building, Chicago.

A. CHISHOLM & CO.,
manofactubebb of

Peerless CoBiiiitator CompoEl
This Compound is sold on its merits.

No Electrical Plaut can afford to be without It.

Lock Box 64.

BAY CITY, MICH.

PEERLESS COMMUTATOR COMPOUND
prevents heating, cutting and sparking.
It has no equal as a commutator pre-
server. Used and indorsed by the larg-

est and best electric plants in the coun-
try. Others imitate, but none ^qual the
Peerless. Our name is on each stick.

None other genuine.

AiiENTS.
For JVew England : W, B. Soutbgate & Co.,
146 Franklin St., Boston, Mass. Middle
Htatew : Bradford Belting Oo., Cihcinnatl, O.
Pac'ifi<' C'oawt : Beger & Atwater, San Fran-
rlaco. Cal. Texas: W. T. M. Mot|ram.
l>etroit. llieh. : Commercial Electric En-
gineering Co. LiOndon. Eng. : Bobert W.
Blackw-11. ^^^

WANTifi».
By first-class firm, energetic traveling

salesman, well acquainted with electric

light stations, to sell article of regular
and large consumption. State salary

and references. "PROGRESS,"
Care Westebn Flectbioian,

fi LakpJ^lde HMg., Chicago.

WANTED.
A first-class City Salesman

to sell Electric Lighting Sup-

plies; must be familiar with

local business.

Address "Salesman,"

care Western Electrician,

6 Lakeside Building,

Chicago, 111.

Eodoreed by Board of Fire Uaderwriters .

Sp(nts wai.ffd. EfivaiT of Inoseiioveii imilatiins

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used

In fact, has not yet been talien out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE.

TJm Only Bells
]>1ade n ith these
Improvements

;

NoD-TflrniEi,

BiniliDE and

Contact Posts,

style F, Pivoted Ar.

mature Iron Frame
Eell.

Styles L R M , Iron

Box Bells.

Styles E U G, Wood
Box Pells.

Styles S A, Iron

Frame Bells.

All have pure PlaUnum
Contacts.

Hiehest Grade of all

Materials.

Manufactured by

Hvebel&Manger,
286-290 Graham St..

Bbookli'n, Nkw York .

StilweU's Patent Live Steam-FeedWaterPflrifler.

Removes all Impuritlest

Entirely prevents scale in Steam
Boilers. Catalogue on application.

Tlie Stilwell-Blerce & Smiti-Vaile Co,,
DATTON, OHIO.

Rlsdon Iron & Loc'tlve W'ks, San Francisco, Oal., Pacific Ooaat Agt.

WOVEN WIRE BRUSHES.
The best Woven Wire Commutator Bmsh
In the market is pat'd and manufactured by

The Belknap Motor Co.. Portland, Me.

Telephone, Main
1096.

Wm. J. Alexander, trea.
Geo. T, Schneter, Vlce-Pres.
F. J. Welch, Secretary.

Photo and Wood Enffraving,

CHICflQO ELECTROTYPE
fir STEREOTYFE C2.

196 and 19S Clark Street, Chicago.
Fine Book and Catalogue Work a Specialty.

ROOD PATENTS
U| Procured. 30 Years' Practice.

OBANT INSUBED. Pamphlet, re-

ferences and advice free.

CHAS. J. GOOCH. WssHillgtOl. D. C.

Clart Electric Specialty Mfg. Co.,

28 S. Washington Ave.. Minneapolis, Minn.,

MANDFACTUHEBK OF

Switch Boards, Battery Boxes, Push Buttons^

Rosette Mouldings, Etc.

Ooireepondence Bolicited.

Tickets at

Reduced Rates

Will be sold via the Nickel Plate

Road on occasion of the meeting

of the German Catholic Societies of

the United States at Albany, N. Y.,

September 15th to i8th. For further

information address

J. Y. Calahan, Gen'l Agt.,

(89) III Adams St., Chicago.

IRON ARMORED

INSUIATIHB CONDOITS.
I

Two Wires in a Single Tube, the I

Standard Method of Electric Wiring. |

INTERIOR CONDUIT & INSULATION CO.,
General Offices and Works: 527 W. 34th St., New Ifork.

Edwd. H. Johnson, Prest. E. W. Little, Vice-Prest. and Gen. Mgr. Ohae. P. Geddes, Sec'y and Treas.

BEACON
(ALL GLASS)

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

BEACON LAMP CO.,
BOSTOIV, IttASS.

Irviagton aad Harcourt Sts.

ESTABLISHED 18i7.

WALLACE BARNES,
Mciniifacturer of

FLAT, COILED AND WIRE

STEEL SPRINGS
OF EVERY DESCEIPTION

Send sample for prices. Brii^tol, Conn.

CATALOGUES
And circulara should not be sent oat indlacriml-
nately, to secure the best results. We make a spe-
cialty of classifying all trades and furnish the
Information in list form at reasonable rates, or
address envel-^pes or wrappers from oor lists.
Send for circular and price list.

Itleroanlile Trade Hat Co.,
GOI Times Building. Pittsburg. Pa.

iticetoGofltractors.

Mt. sterling, Ohio, Water

Works.

Sealed proposals will be received by
the Maj'cr and Council o£ the incorpo-

rated Village of Mt. Sterling, Madison
County, Ohio, until 13 o'clock, noon,

Tuesday, the 1st day of October, 1895,

tor ftirnishing all work and materials

necessary for the construction of a sys-

tem of water works for said village, as

follows;

One pumping station.

One duplex steam pump, 500,000 gals,

capacity per 24 hours.

One, or more, deep well pumps, 150,-

000 gals, capacity.

(3ne stand pipe, 10x80 ft.

About 161 tons cast-iron pipe 8 to 4

inches.

28 fire hydrants.

20 valves and valve boxes.

One, or more, drilled wells.

Alternate proposals will also be re-

ceived for air lift pumping machinery.
Each proposal must be accompanied

by cash or certified check of amount
equal to 5 per cent, of the amount of

the bid, made paj'able to John W. Han-
awalt. Village Clerk, as a guarantee of

good faith on the part of the bidders.

All proposals must be made on blanks
furnished and shall be sealed and ad-

dressed to John W. Hanawalt, Clerk of

said Vilhge. and endorsed. Proposal for

Water Works.

So far as possible contractors shall

employ home labor and purchase ma-
terial from home dealers in the execu-

tion of the work.

Plans and specifications can be seen

and blank forms of proposal obtained

at the office of said clerk after Septem-

ber 5th, 1S95,

Council reserves the right to reject

any and all bids.

Printed copy of specifications can be

obtained by addressing said clerk.

H. CLAY JOHNSON, Mayor.

JOHN W. HANAWALT, Clerk.

Dated at Mt. Sterling, Ohio, August
20, 1895.

E. C. Cooke, Engineer,

623 Society for Savings Bldg.,

Cleveland.
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention o£ ELECTRIC COMPANIES ia called to thia CFLEBRATEU WATER
IVHtlblj as particularly adapted lo their use, on account of its remarkably Hteady motion,
high speed aiid grfat eflicieney and large eapacily for its diameter, being double
the power ol most wheels of the same diameter. It ie used by a number of the leading electric com-
panies with (rreat satiefaction. In the economical age of water it la without an equal, prodaclng the
highest per cent of uaef ai effect guaranteed*

SEXn JFOH CATALOGUE ANO rA££TXCUliAB8.

The accompanylne engraving represente a single 10-inch Victor Turbine on horizontal shaft to
develop 3i> U. P. under 3S foet head. Arranged with 12-lnch Worrell Friction Coupling at one end to
dieconoect pulley.

We are now prepared to furnish Victor Turbines, either elnffle or in pairs, on horizontal sbaftt,

and where the sltuaiioD admits of their use we recommend tbem.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
BisdoQ Iron & LooomotlTe Worba, San Franolaco, Oal., Paclfio Coast Agents.

The Standard Open Circuit Bat-
teries of the World,

SEND FOE CIROULAE AND PRICES.

THE LECLANCHE BATTERY CO.,

111 to 1 17 East 1 31 St St., N. Y.

Moonlight Schedule
FOR 1895.

Mailed to any address on receipt of

ro CENTS.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building;, Chicago.

LOCATIONS FOR INDUS-
TRIES.

The name of the Ohioago Milwaukee k St. Paul
Railway has long been identified with practical

measures foe the general upbuilding of its territory

and the promotion of its commerce, hence manu-
frtcturers have an af^surance that they wlil find

themsflves at home on the Company's lines.

The Company has all its territory distrioied in

relation 1o resources, adaptability and advan'ages
for manufacturing, and seelts to secure manufac-
turing plants and industries where the oommaud
of raw material, markets and turroundlnga will

ensure their perminent success.

Mines of coal, iron, copper, lead a^d zinc, toreeta

of soft EDd hard wood, quairries, clays of all kinds,

tanbark, flax and other raw materials exist la Ita

territory in addition to the vast agricultural re-

sources.
The Chicago, Milwaukee & St. Paul Railway

Company owns and operates 6,168 miles of Rail-

way, exclusive of second track, connecting traok

or eiaings- The eight States traversed by the

Company, Illinois, Wisconsin, Northern Michigan,
Iowa, Mlssou-i, Minnesota; Soilh Dakota, and
North Dakota, possess, in addition to the advan-
tages of raw material and proximity to markets,
that which is the prime factor in the industrial

success of a territory—a pe^ijle who form one
live and thriving community of business men,
In whose midst it Is safe and profitable to settle.

A number of new factories and industries have
been induced to locate—largely through the In-

strumentality of this Company—at points along
its lines. The central position of the States trav-

ersed by the Chicago, Milwaukee ii St. Paul
Railway, makes it possible to commaDd all the

markets of the United Stutes. The trend of man-
ufacturing la westward. Confidential Inquiries

are treated as such. The information furnished
a particular industry is reliable. Address,

LUIS JACKSON,
Industrial Commissioner, 0. M. & St. P. R»t,

i'lS Old Colony Building, Ohioaoo, Ili..

PRIMARY

BATTERIES.

DVER 5 VDLTS-5AMPERES FROM I CELL
BOYNTON MULTIVOLT BATTERY CO., '%hlXiL.t, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 Id.

Price. $6.50.
Send for Sample.

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United States.

PRIIUIQUAW WUITP PnRF used exclusively forall incandescent UgM-

RAVEN WHITE CORE.
PnMDCTITIflKI I IMC \A/IDE used by some of the largest central stations

UUIYirLllllUn LIIlL TTIIlCl and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
M4IN OFFICE:

13-17 Cortlandt St., New York.
BBANCHES: ( CHICAGO;

I 320 Uearborn St.

BOSTON:
134 Congreas St.

SAN FKANCISCO:
102 Sacramento St

A NEIV BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW RXSADir. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Byilding, CHICAGO.
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100

100

100

Western T C. Co 's Exchanges.
Lansiug Teleiihone Exchang-e, Lansing, MIeh., 500 'phones.
Johnstown Telepbone Co., Johnstown, Pa., 400 'pbones.
Winona Telephone Co., Winona, Minn., 400 'pliones.

Newark Telephone Co., Newarli, O., 400 'phones.
Home Tel. Co.. Bloomington, 111., 400 'phones.
Altoona. Pa., 400 'phones.
Chillicothe. O., 350 'phones.
Oslraloosa, la., 300 'phone.s.
Citizens' Telephone & Message Co., Fostoria, O.. 200

'phones.
Mt. Vernon Telephone Exchange, Mt. Vernon, O., 200

'phones.
B. H. Mai-tin Telephone Co., Webster City, la., 200 'phones.
Mattoon Telephone Co.. Mattoon, 111., 200 'phones.
Hoyle & Scott, Cambridge, O., 200 'phones.
W. S. P. Telephone Co.. Petaluma, Cal., 150 'phones.
Boone County I'elephone Co.. Boone. la. 150 phones.
Van Wert Telephone Co., Van Wert, O., 150 'phones.
Rushville Co-Operative Telephone Co., Rushville, Ind.. 150

'phones.
Palestine Telephone Co., Palestine, Tex., 150 'phones.
Alabama Telephone Co., Selma, Ala., 150 'phones.
(Jeo. W. Beers, Wapakoneta. O., 150 'phones.
Woodbridge & Occoquan Tel. Co., Woodbridge, Occo-

quan and Alexandria, Va.. 100 'phones.
Hartford City Telephone Exchange, Hartford City,

'pjiones.
Santa Fe Electric Telephone Co., Santa Fe, N. M.,

-Iphoues.
Manistiqne Telepbone Exchange, Manistique, Mich.,

'phones.
Wa:^ahaohie Telephone Exchange, Waxahachie, -Tex., 100

'phones.
Greensboro Telephone Co., Greensboro, N. C, 100 'phones.
West Kentuckv Telephone Co., Hickman. Ky.. 100 'phones.
Washington Telephone Co., Washington, la., 100 'phones.
Chowning *^ Wright Tel. Co., Mayfleld Ky., 100 'phones
Salisbury Telephone Co., Salisbury, N. C. 100 'phones.
Ticonderoga Tel. Co., Ticonderoga, N. Y., 100 'phones.
Beaumont Telephone Co., Beaumont. Tex., 100 'phones.
Navasota Telephone Co., Navasota, Tex., 100 'phones.
Columbia Telephone Co., Columbia, Mo., 100 'phones.
Citizens' Telephone Co., Decatur, Ind., 100 'phones.
Mt. Vernon Tel. Co.. Mt. Vernon. 111., 100 "phones.
Palatka Telephone Co., Palatka, Fla., 100 'phones.
Barnesville Tel. Co.. Barnesvllle. O.. 100 'ouones.
Newton E. Liggett, Marysville, O., 100 'phones.
Shelbyville, 111., 100 'phones;
O. T. Kimmel. Effingham, III., 100 'phones.
Charles City, la., 100 'phones.
Mt. Vernon, 111.. 100 'phones.
Shelby County Telephone Co., Shelbyville, III., 70 'phone9.
Newark Tel. Co., Granville, O., 60 'phones.
Cambridgeboro Telephone Co., Cambridgeboro, Pa.. 50

'phones.
People's Telephone Exchange. Maryville. Tenu., 50 'phones.
Two Rivers Telephone Co., Two Rivers, Wis., 50 'phones.
Ellsworth Telephone Co., Ellsworth. Pa.. 50 'phones.
Perry Telephone Exchange. Perry, 50 'phones.
T C. Clark, Russellville, Ky., 50 'phones.
Lvnchburg, Tel Co.. Lynchburg. Va.
Marshall & Tobie. Keithsburg, 111.

A. B. Minton. Murphysboro. 111.

Carbondale Telephone Co., Carbondale, 111.

Northern Telephone Co.. Charles City, la.

I'eople's Telephone Co., Butler, O., and many others.

Private Telephones.
(PARTIAIj IjISTO

Cambria Iron Works. Johnstown, Pa., 100 'phones.
The Johnson Co., Lorain, O., and Johnstown, Pa., 50

'phones.
Metropolitan Elevated Railroad, Chicago, III., 50 'phones.
Chicago Ivumbering Co., Manistique, Mich., 50 'phones.
Armour &. Co., Chicago, 111., 50 'phones.
Interior Department. U. S.. Washington. D. C.
Geo. W. Davidson, Warrensburg, N. Y.
Columbus Dry Goods Co., Chicago, 111.

Whitman & Barnes Mfg. Co., Akron, O., and West Pull-
man, 111.

U. S. Government. Washington, D. C.
Monarch Brewing Co., Chicago, 111.

Riverside Water Co., Riverside, Cal.
Columbus Memorial BIdg., Chicago.
Canuissius College, Buffalo, N. Y.
W. H. H. Cash. New Lisbon, Wis.
Frank A. Yeakle, Riverside, Cal.
Dr. E. Bnrd, Lisbon, la.

City of Joliet, Joliet, 111.

HAVING MOVED INTO OUR NEW AND SEXTUPLED QUARTERS AT 250-6 SOUTH CLINTOV STREET, WE ARE NOW

The Largest Manufacturers of Telephone Apparatus
AND APPLIANCES, EXCLUSIVELY, IN THE WORLD.

\Atp Dpi |p\/P ^^ prodacing Apparatus which is Strictly Non-Infringing,
and frown on patent pirate concerns.

the: new IiOIffG-DISTAHCi:

(BAITEi!)P
I OF THED

Western Telephone Construction Co.
Is as much superior to any other type of Microphone (Battery) Telephone' as our No. 1 Magneto Telephone
was to all -Other magneto 'phones.

*

The New Exchanges at Newark, O., Johnstown, Pa., Oskaloosa, la., and Winona, Minn., each using
300 of these instruments, we claim to be

The most Perfect Exchanges of their size in the United States, without Exception,

The Superiority of Service and Economy of Operation afforded by them have practically resulted in

transfering the business from the Bell system to the Western in these cities, notwithstanding the Bell offer

of one-half rates.

ARMOUR & CO., UNION STOCK YARDS, CHICAGO,

Have just been equipped with a 50-telephone Exchange System of our new apparatus, to take the place of
a Kokomo outfit formerly in use there.

We also displaced a Kokomo switchboard outfit for 100 'phones at the

CAMBRIA IRON WORKS, JOHNSTOWN, PA.,

At about double the price paid (or tlie former, which proved to be unsatisfactory.

THE INTERIOR DEPARTMENT, WASHINGTON, D. C,
After the most exhaustive examination, tests and trials for telephones ever made, awarded this Company
the contract at almost double the price for apparatus of the next highest bidder. The expert committee
which made the examination stated:

"The Western Teleplione Construction Company stood above the others, also It was found that not only were the
"Switchboards proposed to be furnished by the Western Telephone Construction Company free, as far as your
"committee are at present aware, from infringement of any patent not owned by that company, but that they embody
"all recent improvements in that line."

MANUFACTURING EVERYTHING
Necessary for the complete equipment of a Telephone Exchange, we can assure those who contemplate
purchasing instruments that thej' will save time and money by dealing directly with us, as we have ample
facilities, and have had abundant experience in all departments of telephone work.

Western Telephone Construction Company,
250-4-6 South Clinton Street, Chicago.

^HT" NOTE.—Beware of the falsehoods and misrepresentations of competitors who dare not give a public list of their exchanges, but pretend to have "letters,

etc.," which they show. Write direct to parties and ascertain the truth!

THE Ti^ELRPHONE HAKD-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electneal Engineers, and of th'. Institution, of EieclrioaJ E^igineers, London. Author of "A PracHoal Guide to the Testing of Insulated
Wires and Cables.'''' Joint Author of '''Electricity in Daily Life.''^

14.6 Fa^ges, 13S Illiastrations, Clotli, Ha^nd-Bool^ Si^e, Price $1.00.
EXTRACT FROM PREFACE.

"This little book has no pretension to "be considered a complete treatise on telephony as it exists in Amsvica, The time for such a work is not yet come. Bat It is felt that there is a demand
for a practical book on telephone woi'king and management, and THE TELEPHONE H.-^ND BOOK is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it tlie best book of its kind. It is right up to date, intensely practical, and so plain and clear in its langua-ge that any one can understand and learn from it
everytMng regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

1. The Invention of tlie Telephone. CHAPTER 13.

'J, Sound Waves. Articulate Speech. 14.

:i Electric Telephony. The Bell Telephone. 15.

4. The Microphone. 16.

h. Current Induction. Electromagnetic In- 17.

duction. 18.

n The Induction Coil: its Use in the Tele- 19.

phone Transmitter. 20.

7, The Complete Telephone Circuit. 21.

». Magnet Telephones. 22.

a. The Bell Telephone Heceiver. 23.

1(1. Other Forms of Magnet Telephones. 24.

11 The GoTver, Ader and D'Arsonval Receiv- 25.

ers. Jlercadier's Bi-Telephone. 26.

li. The Siemens, Kotyra, Neumayer and
Bottcher Receivers.

27.

-c::cDr<-rE:isr"r^.
Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter. .

The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bells.
Automatic Switches.
Telephone Line Construction.

Published and for sale by ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

t 28. l\retallic Circuits.
29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. -Inspection and Maintenance.
34. The Condenser: its Use in Telephony.
35. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.
39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraph.y and Teleph-

ony.
Appendix.
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CHICAGO EDISON CO.,
DEALERS IX Cd 16C L I 1C

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES. Etc.

IN STOCK.

T
EUPHONES an<

We are sole manufacturers of the celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIED

KErSTONE TELEPHONE CO., PITTSBURGH, PA.

ELEPHONES
FOR ALL PURPOSES, AT THE LOWEST PRICES.

SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO.,
109 N. 11th i^treet,

HT. liOVis, mo.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers,

Write for prices.

FORSYTH &FISK,
Sole MannfacttirerB,

643 and 644 Rialto Bldg.,
Factory Office : 33 Mfrs Bldg,, A II

I fl 1 nt\
cor. Canal and Randolph StB., UnluAUU.

!$end for Circular and
Price Iji^t. Address

C. H. McEVOY,
liOWElil., MASS.TELEPHONE CORDS

The M,£B. Telephone Co,
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

Ueadqaarters for

Lnng DiBtaoce 'Phoaeb, complete, $10 50 net.

Midget 'Phones, talk 20 miles, complete, 11.00 uet.

OoEDplete Blake Tranemilters, 1.9.5 net.
Blake OaetingB, flnisbei complete, .90 aet.

Money order, or check with order. No catalogaes.

PHILADELPHIA TELEPHONE COMPANY.
P.O. Box 707, - Philadeliihia, Pa.

TELEPHONES;
RECEIVERS,

TRUNSIMITTERS,

IMAGNETO and

EXTENSION BELLS,

WIRE AND CORD,

WOOD BRACKETS,

GLASS INSULATORS.

Tile Most Complete
Stock.

'5

MILWAUKEE, - WIS.

Our lustrumentg
are absolutely

NON-INFRINGING.

for Okonite Wire.

Magneto Bells
AND

Standard
Goods.
No

IniriogemeDte.
TELEPHONES.

Get Oor Prices
Before

Purchasing
Elsewhere.

E. & F. GILLETTE,
BATPORT, CONN.

TELEPHONES
Magneto Bells.

Hunnings, Blake and Ball

TRANSMITTERS,
RECEIVERS.

Telephone Wood Work.

INDUCTION COILS,
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots.

Send for Cat€iiogue,

MIAMIIC CICPTDIP Pn M iQniio

THE STANDARD

LONG DISTANCE A«o

EXCHANGE TELEPHONE,
nADISOK^, WIS.

EMPLOYING MILDE MICROPHONE.
MilCe Battery Transmitter. No adjastment requiied. Will

not pack or get out of order.

We invite competiticn with all other instiuments,
and send Phones for test to any part of the United States.

It is Absolutely Non-Infringing,

We Guarantee Protection to All Custon-.ers

TKSTl^UOAIAIiS.
We submit among hundreds of others the foUowlng teatimonlale. and call attention to the fact that

they are from expert electricians, managers of eichangea and saperiotundents of railroad telegraph.
"A whisper is distintly heard. We pronounce

the Standard perfect." Steele Co. ( N. D. ) Tel. Co.

"We talked to Eowell, 75 miles, through storm
Induction. Have discarded the Bell for Standard.'"

Pecob Irrigation & Imp. Co.,
Eddy, New Mexico.

"Have used Cushman, Harrison and Bell, but
consider the Standard far tuperior."

G. A. Rood, Reedsbarg. Wis.

"I should recommend Standard to our people as
against any other with which I am familiar. The
teet we gave was between St. Paul and Dickinson,
55D miles." O. G. Geeene,

Supt. Telg. Northern Pacific Ey.

'Tour instrnments are working very nicely and
every one exceedingly pleased with them. You
will have all the business you can do."

Home Telephone Go., Sioux City, Iowa,

'The Standard when known will knock out in-
ferior Instuments." U. -J, Frt,

Supt. Tel C , M. & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" lly.

"Have given Standard extremely hard test where
induction le heavy, with most satisfactory results.

J. K. Michaels,
Sapt. Tel. St. Paul & Dnlnth Ky.

"The Standard will transmit a whisper or a
ebout with equal clearness." Humphrex Jones,

Washington C. H.. Ohio.

"Their efficiency and working is perfect. We
shall use notiilng but Standard."

Gallagher Bros. SleridJan, Miss.

Address

tOBRKSPONBEKCE SOLlClT£l>.

STANDARD TELEPHONE & ELECTRIC CO.,
Madison,

Wisconsin.
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DAYTON ELECTRIC

CEILING FANS
For 110, 220, 260, 600 Volts D. C.

and Arc Circalts.

Give absolute satisfaction.

They are a pronounced suc-

cess in every detail.

If you want the best, send us

your orders for

THE

DAYTON.

OUR

FAN MOTORS
For 600 Yolt and

Arc Gircoits are Peilect.

We have a large

stock on hand and can

fill your orders without

ALTERNATING

FAN MOTORS.
We have a limited stock

of the Ries and Scott Fan

Motors on hand. As we are

mailing an exceptionally

low price on them, they are

going fast. If you are look-

ing for a bargain in this

line, we can accommodate

you. Send us your orders

at once if you wish to take

advantage of low price.

METROPOLITAN ELECTRIC COMPANY,
186-188 Fifth Avenue, Chicago 111.

THE STEVENS FLDSH SWITCH,
These Switches are second to none. They are fire and damp proof. Mechanism is

simplicity itself. Nothing to get out of order. Make and break so wide that
no arc can form. Wire 1 without removing casing. Buttons made of mother
of pearl Base made of vulcabeston with porcelain cases.

ii^=^PARTICULAR ATTENTION IS CALLED TO OUR NEW DOUBLE POLE SWITCH,
jjj

Write for price list and discount. ^^

THE ELECTRIC PROTECTION COMPANY,
MANUFACTURERS,

Single Pole. Double Pole, 3-Way, «,«« .r _ ^ sis a. a. -nnav « v^-n-r «*n v «
4-way, anythiDe you iDBy want! 1036 Filbert Street, PHlIiAD£IiPH.IA. New Double Pole.

A JMEW^ BOOK I

New Dynamo Tenders' Hand- Book.
226 Pages. 138 Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of whicti 30,000 copies
have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD
WORK for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

G LAKESIDE BIULDING, CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

Consulting Electrical Engineer.

BPEC1A1.T1':

Electric Railways and Power Stations,

1541 Jlarqoette BIdg.. Chicaso.

William H. Bryan, m. Am. soc.m.e

Mechanical and Electrical Engineer.

CoDBQltatlonp, Reports, Estima'es, Plans, Speci-

flcatioQB, Snpeiintendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Turner Bnlldine, iSt. liOnU.

J. FRAXCIS 8M-4L,I.. I'rop'r.

Chicago Electro-Mechanical Enterpiise Co.

Designers, Draughtsmen and Contractors

OF A>-Y

MaGliinery^ApplianceS'"MeGhanics«'" Electricity.

Suite i339-i340 Monadnock Block, CHICAGO.

Patent Office Work
a Specialty. Consulting Engineer.

We make drawings ft^r any-
thing.

] We invent to order.

We solicit patent causes.

We are in a position to inter-

est Cipltal in any device of

merit.

What have you?

Write or call at our office.

New Inventions ^1' cninmunications stiict y

Developed. confidential.

$5 TO $15 TELEPHONES.
^applies of Every Description.

TransniiIters (Blabe Pattern); Running Sliver DiBphragm or Magneto Receivers; MaaneU
Bells; Wire Cross Aittib; InsnlatorB; Indnciion Coils; Backboards; Switches; Batteries,

etc. Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sale^ t^tore and Office, 343 Dearborn Ht., Ghlcaeo.

Western Agents tor DANBUBT ELECTRICAL WORKS.

THIS TELEPHONE

IS CALLED THE

LoflE Dlstaice,

No. I.

Will speak one thousand miles
on a properly constructed
line. Tou can hear a watch tick

one hundred miles. Is that

satisfactory? If fco, write to

W. A. CUSTAF80N,
JOIilET, IJLI..,

For prices and information.
Send business card, I sell to

the trade only.

The Telephone Hand-Book.
BY

HERBERT LAWS WEBB.

I*ricc $1.00.

The only complete and practical work of

its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,

G Lakeside Building, Chicago.

Foree Bain,
Ei^^^^cai ard
Mechanical Engineer.Consulting,

Designing,
Supervising,
ConstrucliPg,
TestiDg.

Plana, Speoificatlons and
General Engineering.

Eipert in Patent Causes.

Suite 16G7. 1658 and 1G59
Monudnock BuildiD?, CUICAGO.

O. p. SELLS,

EI.ECTRICAI. EHGINEER,
EXPERT

In Electbical Construction.

PLANS, BPEOIFICaTIONS AND SDPERVISION.

Hennen Building, New Orleans.

LOUIS E. WALKINS,
Consulting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical Systems of Permanent Overhea-l Rapid Transit Trolley, Electrical Canal

Boat Propulsion, Dndergr'-und ('nuduits. E1b< trie Governor and Meters
Electric railways examlutd, and reports made for capital.

Correspondence solicited. Odice and address, 30 Court St., Bostoo.

TO MANUFACTURERS.
Space, light, heat and power FRliE at Matthews, Grant

County, Jnd., to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas.,

24 Kentucky Ave,, Indianapolis, Ind.

SPEAKING TUBES AND WHfSTLES.
Oral, Electric, Pneamatlc and Mechanical

ANNUNCIATORS AND BELLS.
Foil I.ln« Always In Stock.

W. R. OSTRANDER & CO.,
804 FaJton St., New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send for New Catalogue. Out Atiguat Ist.

W«-\,\^

RELIABLESENGINE.
Aatomatio, Cat-Off, Self-OillBff,

Perfect Resalation,
Simple Construction.

Adapted for Electric Light or any Purpose requiring
Power and H-iavy, G'^Qtinaous Work,

Moderate Prices.

— Write for Cirontard and Prices to tie Manufacturers,

J. F. CHUSE & CO., MATTOON, ILL.

Steam Power Plants

/'4T^

w.- "
'

OF HIGH EFFICIENCY

ARE EQUIPPED WITH

WESTINCHOUSE ENGINES.

Coinponn(I,8tol,OOOH.P,,"3ette:osr'"''''''"'
'"'' '"'" '"'

Standard, 5 to 290 fl.P, "It

Jnnior, 5 to 75 H. P,

€ATAI.OeiJ£ OW APFLICATIOBf.

automatic engine for generalclass

service.

A durable and efficient .automatic engine at a low

J
price.

-o -rp4^ .

'^XTfl.G-, F.ifiL..* XT. S. .^k..

o SELLING OFFICES: o

26 Ccrtlandt St., New York, N. Y. 210 Drexel Building, Philadelphia, Pa.

Westinghouse Building, Pittsburg, Pa. 259 Main St., Sale Lake City, Utah.
21-23 Fremont St., San Franscisco, Cal. 53 State St., Boston, Mass.

171 La Salle St., Chicago, 111. 37 College St.. Charlotte, N. C.
Wonderly Building, Grand Rapids, Mich.

All Offices of the Westinghouse Electric & Mfg. Co., and all Foreign Countries.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS,

Recent Improvementa made In the New Amerlsan Tarblne have Increased the power as per their diem.
eter, and prodnced greater efficiency from whole to half water than any other turbine, ea evidenced by the
following, copied from certified tests made at Holyoke Mass., on the dates named, and signed by A. F. Sirk.
man engineer In charge of experiments, and E. S. Waters, hydraulic engineer.

The originals of these certificates and tests of other sized wheels oan be seen at oar office.

Test of a 45-inch Wheel-July 9, 1894. Test of a 42-inoli Wheel -July 14, 1894.

Head.
Rev. per
MIn.

On. Ft.

per Sec.
Horee
Power.

P'rCent Head. Rev. per
Min.

Ca. Ft.
1

Horse
per Sec. Power. P'rCent

Whole Gate
%

16.06
16.42

16.78
17.03

16.88

119.17
122.00
117.33
111.83
118.67

141.68
127.18
112.60
98.12
82.H7

205.27
195.19
176.74
149.99
118.40

79 76
82.68
82.18
79.31
75.62

Whole Gate
%
U
%
V4

16.33

16.66
lfi.69

17.13

17.48

128.00
134.80
129.33
126.26
121.00

134.18
120.85

104.85
92 76
70.80

199.66
188.14

162.89
142.40
98.86

80.50

83.09
82.77
79 21
70.60

For information and oatalogae write

THE DAYTON GLOBE IRONWORKS CO..Da;ton,0.,U.S.A.

MmMtMM^^^'iM^WM^MMsifSMfiiWimfMSfm !

L.M.MOYES, MANUFACTyRER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Spfcially designed and adapted to

ELECTRIC POWER AND LIGHTINC PLANTS.
Securiiif,' a lii@rl> euaranteetl porpentiiffe atiO trreal sl«adines<4 i>r

motion. uiHter variable lojuls. An uiiequiileil <>oii«-ontration uf powtT,
and ail ui»pr«K.'edeiited hieli velotrily. Its quickly operstinff bal-
an<*ed ^ateH. affords prwiupl Jiiirl nne regulation by governor. SatiM-
faction {guaranteed wlierc ottiers fail. Write for Catalogue, ami

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A

r
ivio^-r i=>E:^iF=»>av^i_E:

High grade packings
I FOR STEAM, WATER,GAS, AMMONIA, ETC.

£^ RILIABLE.DURABLE 8t GUARANTEED.

THE OARLOCK PACKING CO.

PLATINUM
For all Purposea.

Scrap and Native Platinum PorcliBsed.

Baker & CO., 4O8-414 New Jersey
Railroad Ave., Newark, N. J.

For the "WESTERN ELECTRICIAN,

—Ax.00.

—

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

WATER-POWER
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction ot" plant. Consult us if possible befi^iM completing your plans.

With REPLOGLE'S COfVPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purpose-=. including Electric
Railway, Power and Lighting: Plants. We make and sell all of Replogle's Electrical
and Mechanical (iovernors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOCLE GOVERNOR WORKS,
MARK A. REPLOCLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Oives more po'n'er as to diameter ivith a

higher percentage of asefal effect than any other
A«'utci*-n'heel heretofore made. All sizes, right and left

hand, are ballt from patterna perfected ander a;stematlo tests la
Uie Holyoke Testing Flume.

Parties having power plants which are uneatlsfactory, anA
those contemplating the improvement of powers^ will find It t*
their Interestto confer with me, aii^ I am -williBB to g1iar«
antee resultfii ^vhere others have failed, no mat*
ter i\'hatmakeof tBi>bine has been in nse. STATK
KRmiRKMENTS AMD SB.MD FOB CATA-
LOOrE.

S. MORGAN SMITH. York, Pa.
Estimates tnmlihed for complete power pIuiU ui4

vQsolti ca&ruit>a4.

FUSE WIRE
AND LINKS
FOR AIL SYSTEMS.

Correct
Carrying

Capacity.
Absolutely

ITnl^orm.

The Independent Electric

39th St and Stewart Ave., Chicago.

Pectric Railway Supplies,
^^^B pcT^ I" ~^ rilinilJBWlBi^ The largest and most prosperous street

to all others on account of greater strength

GEARS. PINIONS, BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies in liie country are asing: our supplies, and they prefer theur
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treaeuryr.

J- R. McGINLEY, Vice-President. E S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
CHAS. J. MAYER, 121i Betz Building, Philadelphia. Pa., Middle States Sales Department.
OHAS. N. WOOD, 180 Summer St., Boston, Masb., New Etigland States Salea Deparlmeut.
STANDARD R'Y SUPPLY CO., Moiiadnock Block. ChicBEO, III., N. W- States Salet Depaitment.
A. S. PARTRIDGE, Bank of Commerce Bulldloe, St. Louis, Mo., S. W. States Salea Department.
OHAS. A. OAVAGNA, Neave Building, Cincinnati Ohio, Central States Sales Department
EDWARD P. SHARP, 44 Niagara St., Buffalo, N, Y., Nortliern States Sales Department.

Uta^lBdHiM
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The Walker Mfg. Company
General Offices and Works, CLEVELAf^D, OHIO.

}

Manufacturers of all kinds of Electrical Apparatus, specially large size

GENERATORS,
Street Railway Motors,

BU4IVCII OFFICES:
913-91J Postal Telesraph Bldff., New York.
195 Crocker Bldg., Sao Francisco, ChI.

:i4 York St., Toronto, Ont.
1645-1648 Monfldaock Bldg., Chicago.
51.1 Security Bldg. St. Louis.
Erie Coaoty Bank BldK., Buffalo, New York.
303 Gould Bldg., Atlanta, Ga,
1120 Betz BIdg. , Philadeipbia. Pa.
416 Tturt Bldg., Dallas, Texas,

INCANDESCENT
MACHINES,

ETC., ETC.

Edwin Harrington, Son ^ Co., Inc

lathes. ^ _ ^ _ ,

e Drill Presses,

Jl, Traveling

Cranes

Hoists

ROOT IMPROVED WATER TUBE BOILER.

SELLINO AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG-. CO.,

28 Cliff Street, NEW YORK.

Our 24-page cataloeue of Organs,
alsoouruew and elegant catalogue
or Pianos, containing 16 pp. We
have the largest manufactory ia
the world.from wtiich we seildirect
totheconsumerat wholesale prrces,
thus^avingtheprolltsof the dealer
iLDil the cuinmissions ol the agents.
We furnisliallrst-classOrgan,war-
ranted 20 years, with 047 Rfl
atool and book,foron]y 0^ I iwU
No money required until instru-

ment baa been thoroughly tested
in yourown house. Sold on instal-
ments. Easy payment.
We positively grtarantee every

Organ and Piano 23 i/ears. Send for
catalogue at once iEyou wantto ob-
tainthegreatest bargain on earth.
Write navw and uddress plainly,
and we will send by matlsame day
letterlsrecelved. Asanadvertise^
ment, we will sellthe first Piano of
our make In a© I 7C Stool, booR,
place foronlyO I I !/ and coveri
free. Regular price, $350.

BEETHOVEN PIANO A, ORCAN CO.j Pa O. Box 1309 WASHINCTOW, N« J*

Racine Automatic
HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially .Adapted for

ELECTRIC
LIGHTING,

And all plac b wh^re
high sjit^d 111 c nneciion
with ec numy in dvb.red.

Over 2,500 in use.

Porcupine an|l Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
deBcrihing our new 1

to 6 H. P. Automatic
Engine and Boiler
outtlt.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, IVIarquette Building

Works, Racine, Wis. CHICAGO. ILL.. U.S. A.

THE MANISTEE IMPROVED

STEAM PGMP
Tor Every Possible *^ervice.
Reliable and Durable.
Excelled by None.
Automatically Governed.

MANISTEE

IRON WORKS CO.,
MANISTEE, MICH.

'Western Agents

:

WRSTBRN VAliVBCO., Chirago, III.

Tbe GlonbroGk Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.

BUILT IN UNITS OF 50 TO lOOO H. F.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

Specifications, dra-wings and prices furnished
on application.

Send for Catalogue of Climax and Comnound Boilers.

C. BRILL COMPANY, - - - PHILADELPMA,
BUrLDEES OF EAUWiT AND TEAMWAY OAES OF ALL GLASSES.

Special attention given to the building of Electric Motor and Trail Oare.

Iders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maxlicum Traction PlvotAl Tniok.

'^""
ss;;*rr"'^^ phosphor-bronze

recjuade MARKS. Ingots, Castings, Wire, Sheet &c.

TheRhosphor Bronze Smelting Co.LiMiTED
2 200WASHHIGT0NAVE,PHILflDELPHIA.,PA.
original manufacturers of phosphor-"

. Bronze in the United States and Sole

m^m Hi^^l^
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WE5TINGHOU5E
ELECTRIC & riFG. CO,

5,000 H. P. GENERATOR USED AT NIAGARA.

We make A. C. and D. C. Generators from 1 H. P. to 5,000 H. P.

Q,^M

WESTINGHOUSE

ELECTRIC & MFG. CO.,

PITTSBURG, PA.

ONE H. P. MULTIPOLAR D. C. GENERATOR. OFFICES IN ALL PRINCIPAL CITIES.



September 14, 1895 WESTERN ELECTRICIAN.

*

The Choice of Transformers.
BY PROF. D. C. JACKSON, C. E.

Member of the American Society of Mechanical Engineers; Member American Institute of Electrical Engineers;

Professor of Electrical Engineering, University of Wisconsin, Madison, Wisconsin.

* * * "In order to place before you independent data representing all the American

"transformers of moderate capacities, I will give the results of a long and carefully carried

"out series of tests made by A. H. Ford in the laboratory of the University of Wisconsin.

"For these tests transformers of fifteen hundred watts capacity, as nearly as possible, were

"procured directly from the manufacturers within about a year from this date, so that the

"tests may be presumed to represent the latest and best designs which are now supplied.

"These transformers are from the most prominent makers, and, in fact, include all impor-

"tant makes of American transformers, with two or three exceptions.

"The results of the tests are given in the attached table.

K
, Efliciencies.

Open Circuit Watts Iron •nT^^ is
i)

Current. Loss.
&'&^ £S Full Load. .\U Day.

^S
- X t% /-12o /-60 /-125 /-60 p D

/-125 /-60 /-12o /-60

\ I250 .043 066 37 48 so 2.5 95 94 85 83
3 1500 .076 .124 50 71 45 3.5 95 94 85 81

3 1500 .052 .100 32 46 38 4.0 96 95 89 85
4 2500 .230 ..'^40 135 230 44 2.5 92 89 77 68

1800 .076 .600 53 109 67 5.0 9t 92 85 75
6 2000 .055 .091 42 .'16 55 5.0 95 94 89 86
7 1000 .028 .064 24 28 :i3 3.0 95 94 87 86
8 1500 .073 .113 57 76 31 2.5 94 93 83 79
9 laoo .077 .144 43 55 28 3.0 95 95 86 84

"These results, I find, do not differ very widely from those published by the Fort Wayne
"Electric Corporation in a small blue-printed pamphlet, which, however, contains tests made
"by the company upon only a few of the makes of transformers included in my table."

The transformer marked No. i in the above table* is a twenty-five light transformer of the

Fort Wayne Efectric Corporation's make.

*Abstract from a paper read before the Northwestern Electrical Association at the summer meeting, held in Chicago, July 17, 18 and 19.

FORT WAYNE ELECTRIC CORPORATION,
FORT WAYNE, IND. .

BRANCH OFFICES:

SAN FRANCISCO: Electric Imp. Co., MINNEAPOLIS, MINN.: New York Life Building.

35 New Montgomery St. CINCINNATI, OHIO: 402 Neave Building.

PITTSBURG, PA.: 405 Times Building. SAN ANTONIO, TEXAS. 207 Lasoya St.

NEW ORLEANS, LA : Southern Electric ATLANTA, GA.: 25 Marietta St.

Mfg. & Supply Co. ST. LOUIS, MO.: 60 Turner Building.

OMAHA, NEB. : 104 Bee Building.

NEW YORK CITY: 115 Broadway.
CHICAGO: 185 Dearborn St.

PHILADELPHIA: 907 Filbert St.

BOSTON, MASS.: 17 Federal St.

ROCHESTER, N. Y.: Posvers Building.

COLUMBUS, OHIO: 57 East State St
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PARTRICK& Carter Co.

Electrical Supplies
125 South 2^ St. Philadelphia

Catalogues on Application
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\Vi STERN ELKHTRiriAN.

'i)ynamo

-'^HULT2- PATENT
WOVEN LEATHER LINK BELTIfr
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jlace leather.
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pulley cover.

Ielt dressing
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Electrician Publishing Co.,
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rHARlESH'

arc?
CHKAGD,ILL.,U.S.A.

[HELHET OIL^

Hill AND FACrORV/

Til Taf' "l*Ri.ESH.«

SCO.;

FIRE!

The destruction of our works by fire on April 7, was almost complete.
We have already resnmed manufacturing and are making limited s-h'proents which are daily increasing;.

Send us your Orders* We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

SJexvT-/Vox-Is.. Oliloaeo. Boston.
SIZES tip TO aso H. p.

I*lxHet,<3.oli>lx±a,,
FIRE!

MEDBERY SWITCHES
-^ AND ABSOLUTELY WATERPROOF

SELUNQ AQENTS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.

A .*. nUL„jluN,!:,.,„i...uj, Ga. JOSHOA HEVDY MACH. WOIKS,
HOEFGEN', MOXHAM & CO., San Fraacidco, Cal

Kg. eo wil iam St , New York.

Manufactured by THE f IBERITE CO., Wecharicvillc. N. Y

Black Diamond File Works.
Inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to, special work.

Files made to

order to suit any

purpose.

Onr regnlar goods are on sale in every les ding Hardware
Store in tbe United JStates and Canada.

6. & H. BARNETT COMPANY,
Philadelphia, Pa.

HIGH GRADE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

W. B. SOUTHGATE <fe CO.,
146 "B" Franklin Street, BOSTOHr, MASS.

SELIiIXe AejGSITS FOR

WHITNEY ELECTRICAL INSTRUMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATE FOR ELECTRICAL PURPOSES.

MANY SWITCHES
HAVE COME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TEY THEM AND TTONDEE WHY YOU EVEE USED

ANY OTHEK.

O. S. PLATT, • 88-102 Cannon St., Bridgeport, Conn.

Electric Llghttng and
Power Apparatua.

THE

The Brash Double Aro

Lamp Patents sastalned b^

repeated decisions

ofU. S Oourta. BRUSH
ELECTRIC CO.,

L
Agencies in all large cities.

^^ ^.——.- ————

—

The Russell Electric Company,
Ns. lOArcDvnamo.lOOhsbls, -^.WO candlii power. Denver, Colo. ._„_„ «.^ j*. c*

Bagnall & Hliiis, Yokohama, Japan. Office and WerKS. Cor. Belden and Slason Sts.i Cl-EVKl. AXD. Oa.99
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

""H.^H.'HixsoNr Simplex Blectrical Company,

1137 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES AND CABLES
Aerial, Undersr*'""! »•>* Submarine,
tor Telephone, Telegraph, Ijlsht and Poorer.

RERITE TAPES. Write for oatalogaes, Bsmplos and prlcei.

W. B. BBIXET. Mfr., J. E. HAIH, een'l Agent
803 Broadway, Neir ITork. __ .._•

S. F. B. 3IOB8E. CAIilFOSXIA EI,EC. TVKS.
t'hieaso, III. S>n Francisco, Cal.

HEIV OBIiEAKti) i:l,EC. CO., Ne-n- Orleans, lia

When Yon Have Had
enough fun with your a'ternating arc lamps, and are tired of

their sputter and hum, and want some light—then put up

one of our Packard Mogul Lamps. A 200 candle poi^erj

Mogul will give a better light than any ali^i

current arc, and costs less to maintain and operate c?^/^

MAKERS or PAOKAKD LAMPS.
NEW YORK & OHIO COIMP^

WARBRK. OHIO

ANDERSON STEEL TROLLEY POLES AND HAR3:

PIVOTAL BOSTON TROLLEYS.

Beceived only Award for Trolleys mt CblcaipOt

Manufactured by ALBEBT & J. M. ASDEBSON, 289-293 A. St., Boston, Mass.

IRON
CLAD

RHEOSTATS,
UASUFiCTUBED BX

6eo. L. Colgate Company,

136 Liberty St., New York.

rS^TO°^^%, i^-- "-««•
GEO. T. MANSON,

aenU Snpt.
W. H, HODGINS.

Secretary.

THE OKONITE COMPANY, LQIITED,

13 Park Row, New Yorlc^
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Uit.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.
BRANCHES :Clilcago, Boston, PhUadelphia, Pittsburgli, MinueapollB, Cincinnati,

Kansas City, Omalia, Loaisviiie, St- LonlB, San Francisco, London and So. AmerlCit.

TRADE MARK.

IMPORTED

Carbons
FOR ARC LIGHTS.

Ed.Wertheim.cm

EQUAL TO THE
BEST.

Kept in Stock.

55 8. Canal St.,

CACO.

SOLAR CARBON: MANUFACTURING CO.,
aiAKUFACTTJBEBS OF

Carbon Brushes. Battery Carbons,

Sdlid Electric Light Carbons,
For any System, of any degree of hardnees.

Soft Cored Carbons dvoTjaoLtiOM).
For Arc Lamps on Incandeacent and Bailwfly Circuits.

SOLAR CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE, PITTSBURG, PA.

BEST OF ALL IS

aiade by J. H Bl'XNEI<I. & CO., 76 Cortlandt St., IVew York.

Beet CoDBtTuction and Tagredients. Strongest, most Durable and BellabLe. Size 6x2^, 60 cts per cell

.

XTW^RAT, DISOnuNTS.

MANUFACTOBBE OF

inrsniiATBD si.egtrig mriRE,
FX^BXXIBXjE: COBDS and CABl^ViS.

*00 an* 80* STerth Thljd Street. - - FHll^APBIiPHIA, PA.

^ESTIIN ElEcMcal \mmmi Co.,

114 120 William St , NEWARK, N. J., U. S. A.

llluininated Bill

(taiioi Insininients.

These iDstnimeots are
based upon the same eeu-
eral principle and are just

as accurate as our regular
Standard Portable I>lrect

Current Voltmeters and
Ammeters, but are much
larger, and the working
parts are inclosed in a
neatly designed, dust-proof
cast-Iron ceee which effect-

ively shields the Instru-
ments from disturbing Id-

flnenoes of external mag-
netic fields.

1 BiXV^^V^'^*'^V
OFFICE AND FACTORY, SAMDUSKY.O.

•
( AGENTS: )

C. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smilh & Wallace, Hamiltou St , Boston, Mass.
Ed. P. Sharp, 4i Niagara St., Buffalo. N. T.
Arthur S. Partridge, Bant of Commerce Bldg.,

St. Louie, Mo.
StandardHy. Supply Co., MonadDOck Bldg.,

Chicago, 111.

Keger & Atwater, 2U Pine St , San Francisco,
California.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, ,126 Liberty St., New York.

ir
Yflll nnU'T IfUnU/ ^^'^^^ Wlrt indicators let us send you a description of them—

U/C'l I TCI I Vnil ^b's Q^Qch now.—They are Switchboard Instruments and are made for both
IfL LL I CLL TUU direct and uLternating circuits. They are bandeomef durable,

trlieap. and their accuracy is guaranteed. A large open scale is one of their valuable features.

Ir YUU DU KnUW ^^'^'^^ them you will be interested in looking over oar reduced price list.

OUR SPECIALTY: Everything in Electrical Testing instruments.

c^T-rE:E:isr Sc cztcd..

New York Office:

Ii6 Fulton Street.

xia-c,
C. CRAY, Assignee,

10 10 Chestnut Street,
Philadelphia, Pa.

WESTON ENGINES.

fVeston Standard llinminated
Dial Station Toltmeter.

Style B. "Flush Type.''

Wsston Standard

Portable Direct Beading
Voltmeters and MllllTOlt-
metertj. Ammeters and Nil-
ammetera. Wattmeters
and Voltmeters, for Alter-
nating and Direct Current
Circuits.

Our portable instruments
are recognized as standards
throuijhout the civilized
world.

Our Seml°Portable La-
boratory Standard Volt-
meters and Ammeters are
still better.

They are the most relia-

ble, absolute standards for
Laboratory nse.

High Pressure Boilers.
Complete Power Plants.

Estimates and Drawings Sabmltted*

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES.
J0LIAN SOHOLL 4 00., - 126 Liberty St., N. T. Olty.
HOFFMAN-EDSSELL CO., - 82La!ceSt., QMcago, HI.
SCBAXTON SUPPLY & MACH'T CO., - Soranton, Pa.
FHOS. K. CAREY & BROS. CO.. 26 Light St.. Baltimore, Md.
MITCHELL, LEWIS Sz STAVER CO.. Seattle. Wash.

Klention the Webtebn Eleotbioian when writing for catalogues.

STANDARD UNDERGROUND GABLE CO., U/IRFS and CARLFSTHE BOOEEBY, WESTINOHOtTSE BUILDIKQ, TIItlES BtnLSIITQ, W I 1 1 ^^^J Wll \M ^J J^ IJ iL— timmL^M.^ .- -
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GENERAL ELECTRIC COMPANY.

Our factories at SCHENECTADY, N. Y., LYNN, MASS., and HARRISON, N. J., are the most extensive

electrical factories in the World, and our facilities for manufacturing electrical apparatus for lighting and power

purposes of all kinds are unsurpassed. We have made important additions to our equipment, machinery and tools,

and are prepared to maintain our recognized reputation for the excellence of the mechanical design and construction

of our apparatus combined with the highest efficiency.

By our THREE PHASE and MONOCYCLIC SYSTEMS electric power transmission to near or to distant

points is rendered practicable. These are the only commercial economical methods in. successful operation. The

Three Phase System is used in numerous plants throughout the country, and is employed to transmit power a

distance of twenty-five miles from Folsom to Sacramento, in California, and will shortly be in operation to transmit

power thirty-five miles to Fresno in the same state. It is also used for driving mills and factories in the East, on

account of the decided economy induced by its use. The Monocyclic System is finding rapid favor with central

station managers; and in St. Louis, one 800 K. W. Monocyclic Generator is in operation and another one of similar

size has just been shipped.

We are the PIONEERS of ALL systems of CENTRAL STATION and ISOLATED, INCANDESCENT
and ARC LIGHTING throughout the country, and still remain the FOREMOST—a result due to the great inventors

associated with us from the start, and the excellent mechanical design and construction of our appa atus.

In ELECTRIC RAILWAY WORK the superiority of our Multipolar Generators, Motors, Series Parallel

Controllers and general station apparatus is so recognized by owners and managers of the most successful railways

in this country that they are considered the standard to which all other makes are compared.

We were the first company in this country to apply practically the ELECTRIC MOTOR to the operation

of the STEAM RAILROAD.

In ELECTRIC MINING WORK we occupy the field alone. Our electric locomotives, drills, hoists, coal

cutters, etc., are to be found in mines all over the country, operating successfully and economically.

Our smalkr electrical appliances, such as Transformers, Recording Watt Meters, Edison Incandescent Lamps,

Fan Motors, Stationary Motors, Lightning Arresters, Ammeters, . Volt Meters, Porcelain Cut-Outs and Switches,

Circuit Breakers, etc., are recognized as the standard throughout the world.

WRITE FOR OUR PRICES.

GENERAL ELECTRIC COMPANY
f

Boston, Mass., 180 Summer Street.

New York, N. Y., 44 Broad Street.

Syracnse, N. Y., Sedgwick, Andrews & Kennedy Bldg.
Bnfialo, N. Y., Erie Connty Savings Bank Building.

Philadelphia, Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street.

Pktsbnrg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N. y.

SAIiES OFFICKS

:

Atlanta, Ga., Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.

Det o't, Mici)., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City, Mo. , New York Life Building.

S'. Louis, Mo., Wainwright Building.

Dallas, Tex. , Corner Elm and GrifiSn Streets.

Helena, Mont, , Electric Building.

Denver, Colo., 505 i6th Street.

San Francisco, Cal , 15 First Street.

Portland, Ore., Worcester Bldg.

For all business outside the United Sutes and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.
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Bunnell & Co., J. H.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.
National India Rubber Co.
Okonite Go, The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordase.
McEvoy, G. H.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brady, T. H.
Central Electric Co.
Central Mfg. Co.
Electric Appliance Go.
Elec Engr. A Supply Go.
Farr Tei. A Const. Supply Co.
Fiberite Co., The.
Nuttal Co., R. D.
Partrick A Garter Co.

Cut-Outs and Switches.
Anderson, Albert A J. M.
Andrae A Sons, J.

Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Genl Fixture Co.
Colgate Co., Geo. L.
Crocker-Wheeler Elec. Co.
Diamond Electric Co.
Kddy Elec. Mfg. Go.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel. A Const. Supply Go.
Fiberite Co., The.
Forest City Elec. Wjis.
Porayth & Pisk.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hart A Hegeman Mfg. Co.
Huebel A Manger.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Nuttall Co., R. D.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt, O S.

Royal Electric Co.
Soiar Electric Co.
Wagner Elec. Mfg. Co.

Dynamos.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Go.
Grocker-Wneeler Elec. Go.
Eddy Elec. Mfg. Co.
Fontaine Crossing A El. Co.
Ft.Wayne Elec. Corporation.
General Electric Go.
Interior Conduit A Ins. Co.
Quaker City Elec. Co.
Roth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Co.
iitandard Electric Co.
Walker Mfg. Go.
Western Electric Co.
Westlnghouse Elec. AMfg.Co.

Economizers.
Fuel Economizer Co.

Blectrie Bailways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westlnghouse El. A Mfg. Co.

Klectrical and Mechani-
cal Eneineers.

Arnold, B J.

Bain, Foree.
Bryan, Wm. H
Chic. Elec.-Mech. Ent. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Sellp, O. P.
Walkins, Louis E.

Electrical Instruments.
Anderson, AlbertA J. M.
Bunnell A Co., J. H.
Central Electric Co.
Diamond Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Garter Co.
Piatt, O. S
Queen A Co. Inc.
Southgate A Co.. W. B.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Clark El. Specialty Mfg. Co.
Electric Protection Co.
Interstate Com. El. Const Co.
S. K. C. Specialty Co.

Electroliers, etc.
Edwards, W. S. Mfg. Go.

Electro-Plating Hach'y.
Besly A Co.. Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Cos.
Otto Gas Engine Wks.

Eneines, Steam.
Ball A Wood Co., The.
Chuse A Co., J. F.
Racine Hardware Co.
Westlnghouse Machine Co.
Weston Engine Go.

Engravers.
Chic. Electro A Stereo Go.

Fan Outfits.
Central Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.

Feed Water Beaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Volcanlied Fibre Co.

Fire Alarms.
Partrick A Garter Co.
Western Electric Co.

Forges.
Union Heater Supply Co,

Fuse W^Ire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

Gas liightins* Electric.
Partrick A Carter Co.

^M^ears.
Besly A Co., Chas. H.
Nuttall Co., R, D.

General Elec. Supplies.
Anderson, Albert A j. M.
^ndrae A Sons, J.
I*esly ACo., Chas. H.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Genl Fixture Go.
Colgate Co.. Geo. L.
Electnc Appliance Go.
Elec. Engr. A Supply Go.
Electric Protection Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Interior Conduit A Ins. Go.
Louisville Elec. Wks.
MacCurdy A. Smith.
Metropolitan Electric Co.
Mianus Electric Co.
Partrick A Garter Co.
Peru Elec. Mfg. Co.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S, K. C. Specialty Co.
Solar Electric Co.
Standard Tel. A Elec. Co.

Globes and Electrical
Glassware.

Edgerton Pottery Go.
Edwards, W. S. Mfg. Go.

HemingFay Glass Co
Peru Elec. Mfg. Go.
White Mfg. Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Go.. The.
Newton Rubber Wks.

Insulators and Insulat-
ing materials.

Anderson, Albert A J. M.
Andrae A Sons, J,

Brixey, W. R.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chisholm A Co.. A.
Crocker-Wheeler Elec. Go.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
FlberiteCo., The.
Hart A Hegeman Mfg. Co.
Hemlngray Glass Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W,
Louisville Elec. Wks.
MacCurdy A, Smith.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated WireCo.
NuttallCo., R. D.
Okonite Co., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated Wires and
Cables—aiagnet IVire.

American Electrical Works.
Brixey. W. R.
Bunnell A Co.. J. H.
Central Electric Co.
Eastern Electric Gable Go.
Electric Appliance Go.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

Lamps. Incandescent.
Am. Electrical Mfg. Co.
Beacon Lamp Go.
Buckeye Electric Go.
Central Electric Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Onio Go.
Partrick A Carter Co.
United Elec. Imp. Go.
Westlnghouse Elec.AMfg Co.

Lightning Arresters.
Colgate Co , Geo. L.

Diamond Electric Co.
Electric Appliance Co.
General Electric Go.

Machinery IVlperSo
Am. Silk Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical ilfachinery
Besly A Co., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Manistee Iron Wks. Co.

Mica.
Johns Mfg. Co., H. W,
Munsell A Co. Eugene.

Mining Apparatus, EleCi
General Electric Co.
Independent Electric Co.

Motors.
Andrae A Sons, J.
Belknap Motor Co.
Brush Electric Go.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co
Crocker-Wheeler Elec. Co,Eddy Elec. Mfg. Go.
Elec. Engr. A Supply Co.
Ft.Wayne Elec. Corporation
General Electric Co.
Interior Conduit A Ins. Co
Quaker City Elec. Co
Roth Bros. A Co
Royal Electnc Go
Sioux CltyBnjw WoTKB
Standard Elftcirlc Co
Stanley Elec. Mfg. Co
Wagner Elec. Mfg. Co
Walker Mfg. Co.
Westlnghouse El. A Mfg Co.Packing.
Besly A Co., Cbas. H.
Garlock Packing Co.

Paints.
MacCurdy A Smith.
Standard Paint Co,

Patents.
Gooch, Chas. J.

Phosphor Bronze
Phosphor Bronze Sm.Co LtdPianos aud Organs
Beethoven Piano A Organ CoPlatinnm.
Baker A Co.

Poles.
Morris, Taster A Co
Nuttall Co., R. D.
Valentine-Clark Go

Porcelain.
Empire China Works
General Electric Go
Hemingray Glass Co.
Peru Elec. Mfg. Co

^S,'*^®,''®'''*' *ilt3Ctrical.
Electrician Publishing GoPumps.
Manistee Iron Wks Co

Push BuLtons.
CentralElectricCo
Electric Appliance Co
PartricK A Carter Co.

Bheostais.
Central Electric Co.
General Electric Co.
Royal Electric Co,

Stil AmmoniaC'
Klipsteln ACo , A

Silk Braid.
Boston Braid Mfg. Co

Speaking Tubes.
CentralElectricCo.
Electric Appliance Co
Ostrander A Co , W R
Partrick A Carter Co.

Speed Indicators
Besly A Co., Cbas. H.
Colgate Co., Geo. L.
Diamond Electric Co
Queen A Co. Inc.
Weston Electrical Inst. Co
Whitney Elec. In&t. Co

Sprlng-i.
Barnes. Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A vo., Warren

Storage Batteries
Bradburry-Stone E. s. Co
Electric storage Battery CoOhio Storage Battery Co

Street Cars.
Brill, J. G. Go.

Tapes. Insulating
American Electrical Works
Brixey, W. R.
Central Electric Co.
Electric Appliance Co
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co. , The.
Phillips insulated Wire Co
Simplex Electrical Co
Standard Paint Co

Telegraph Apparatus.
Electric Appliance Co
Partrick A Carter Co
Western Electric Co.

Telephones and Tele-phone material,
Andrae A Sons. J.
Central Electric Co.
Farr Tel. A Const. Supply Go
Forsyth A Fisk.

'

Gillette, E. A P.
Gustafson, W. A.
Keystone Te'ephone Go
McEvoy, O. H.
Mianus Electric Co.
Mo. Telephone Mfg. Go
Phila. Telephone Go.
Public Telephone Co.
Standard Tel. & Elec Co
U. S. Tel. Const. Co.
Western Electric Co,
Western Tel. Const. Co.

Transformers

.

Central Electric 00.
Chicago Genl Fixture Co
Diamond Electric Co.
Ft.Wayne Elec. Corporation
General Electric Go.
Louisville Elec. Wks,
Royal Electric Go.
Stanley Electnc Mfg. Co
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Tracks, Elecirie Car
General Electric Co.
Westlnghouse El. A Mfg Co

Turbine Wheels.
Dayton Globe Iron Works (Jo
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
Stillwell-Bierce A Smith-
Vaile Co.

Universities.
Int. Corr. Schools.

Water Wheels.
Leffel A Co., Jas
Replogle Governor Wks.
Smith. S. Morgan.

Tf'ire, Bare.
Anderaon, Albert A J. m.
Besly A Co., Chas. H.
Bishop Gutta Peroha Co,
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co
NuttaUGo,, R, D.
OkonlteCo., The,
PhUlIps Imulftted WIibCo.
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"SHIP
?; CORED

(Trade Mark.)

CARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN ^ CO., VIENNA, AUSTRIA,
SEND FOR SAMPLES ANB PRICE LIST TO

A. DERONDE 9^ CO., ^°'- ^«^"«-- 254 Front St.. NEW YORK.
TO MANUFACTURERS.

Space, light, heat and power FREE at Matthews, Grant
County, Ind,, to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. C.A.TTERSON, Treas.,

24 Kentucky Ave,, Indianapolis, Ind.

ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt
Copper.

UNION HEATER SUPPLY CO.,
92 Congress SI., East. DETROIT, IVIICH.

BRAZIER'S cr.°jT. BLOWTORCH
FOR
GASOLINE.

JL Fo-usrerfxil Tool. S-aitatle for

Holds 3 pints of oil; burnd about 4
hoars wltb one fiillog and pumping.

Electricians, Brass Workers and Pat-

tern Makers, Bicycle Manufacturers,

Machinists and Tool Makers, Lock-
smiths and Bell Hangers. Copper-

smiths and Boilermakers, Wagon and Carriage
Makers and Artisans Generally.

Por brazing and temperlDg email tools and springs, BOlder-

ing patterns and annealing brass and other metals, beating
soldering coppers, glue, burning off paint, general bench fur-

nace work, etc. Packed one dozen in case.

List Price, S7.S0 Each.

WHITE MFG. CO.,
MANnFAOTUEEES,

40 AND 42 STATE ST., CHICAGO.

PERU ELECTRIC MANUFACTURING COMPANY S

PORCELAIN SPECIALTIES.

ELECTRICAL PORCELAIN to be of any value should
be HARD BURNED and THOROUGHLY VIT-
RIFIED, so that it will not absorb moisture.

In our PORCELAIN DEPARTMENT we manufacture
for the Electrical trade exclusively, and as we burn by
the Natural Gas Process we are enabled to produce
ALL KINDS OF ELECTRICAL PORCELAIN of

the VERY HIGHEST QUALITY at LOW PRICES.

PERU ELECTRIC MANUFACTURING COMPANY, PERU, IND.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK.

Chicago General Fixture Co.,

169 ADAMS STREET/

CHICAGO, ILL.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

Multipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Office and Works, llansfleld, Obio.

i K. W. GENEKATOE.

THE PIONEER FIRM.
American Branch Office, GO Liberty St., New York. F. HARDTMOTH & CO.,

VIENNA,
AUSTRIA,

THE PIONEER FIRM.
Beware of Impostors Claiming our Make.

THE ONLY MANUFACTURERS OF

"The Celebrated Austrian Cored
Bend for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carry our Goods.
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The Herald of a New Era:
Interior Conduit had to fight its way, to overcome criticism and oppo-

y-- ^ sition; but to-day it has the endorsement of the

underwriting bodies of America, and is being rapidly

introduced all over ^mxo\)Q."—Electrical Engineer.

In addition to plain, brass and iron armored conduit for

use in buildings, there has been added Iron Armored
Underground Conduit. This is made in lengths most

convenient to handle, and when laid gives a continu-
ous, telescopic insulating tube, without sleeves or
joints, and iron armored its entire length. As it is

air and moisture proof, conductors with light insula-

tion, or no insulation can be used—watertight hand-
and man-holes made to suit requirements of each
case. Correspondence solicited.

Central Electric Company,
173=175 Adams Street, CHICAGO.

ST. LOUIS—
Southern Electrical

Supply Co.

NEW ORLEANS^
loio Canal Street.

BRANCHES:

KANSAS CITY—
Gate City Electric Co.

BUFFALO—
113 White Building.

THE ONLY REFLECTOR PLATE ALTERNATING ARC LAMP.
The Helios Electric Company claims:

That they have .more alternating arc lamps in use than all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same number of watts.

SPENCER'S IMPROVED ALTERNATING ARC LAMP
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts; not liable to get out of order. ^

Can be used successfully on all periods.

Starts quickly.

SPENCER'S OIRECTCURRENTCONSTANT POTENTIAL LAMP.
Guaranteed not to see-saw.

SEND FOB CATALiOGIJE AND PKICES.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

CENTBAIi ELEOTRIO GO., Western Agents, Chicago, lU.
ANCHOR ELECTRIC OC, New EnRland Agents, Boston, Maes.
MOORE & BAYLIS, Western New York Agents, Buffalo, N. 7.
BARR & ATKINSON. State Agents. Cleveland. OhJo,
GLOBE ELECTRICAL SUPPLY CONSTRUCTION CO , Agentafor

New York City and Brooklyn, 98 Vandam St., New York.

W. T. M. MOTTRAM, State Agent. Dallas. Tei.
THE MOUNTAIN ELECTRIC CO,, Agents for Colorado, Wyo-

minif, Utah and New llexico, Denver, Colo.
CALIFORNIA ELECTRICAL WORKS, Pacific Coast Agents, 35

Market St,, San Francisco, Cal,

MACHINERY SUPPLY CO., Soath Pacific Coast Agent, Los An-
geles, Cal.

SOHMINKE &NEWMAN,Agent8 for Louisiana and Miselssippi,

PADUCAH ELECTRIC CO., State Agents, Padacah, Ky.
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SCHEEFFER'S ^ RECORDING
IWATT-IHUTKR

FOR ALTERNATING CIRCUITS.

No CoMntator. No BrnsliBs. No Contact Points,

Registers the Actual Power Consumed.

ABSOLUTELY HAS NO RIVAL FOR...

...ACCURACY, SIMPLICITY, DURABILITY.

OVER 5,000 'N USE.

DIAMOND ELECTRIC COMPANY

FA( TOB\. TKOKIA, ILl,.

1315 Old Colony Bnildine.

CHICAGO, Ilil/. See llow Easy It Is To Adjust.

The S. K. C. Two Phase Alternating Current System,

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simple and consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service:

i. e., the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from 1 10 for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can

be connected at will for either 1,000 or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the

manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the greatest economy. We are prepared to fill all orders promptly,

and carry a full stock of transformers in Chicago.

Patents
-Our apparatus is novel, different from anything heretofore made, and cov-

ered by patents that fully protect us and our customers. We are not

infringing patents belonging to others, and shall avail ourselves of the patents under which
we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFAGTURINC CO.,

"

Western Office, 305 Dearborn Street, Chicago, 111.

ITTSFIELD,
B MASSa

mm\

624 pages, $3.00. 150 pages, $1.00 158 pages, $1.00.

lELECTRieiAN

135 pages, $1.00. 140 pages, $1 00.

An Excellent Series of Electrical Books.
BY T. O'COUKOR. SLOAUE.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside BIdg., Chicago.
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Will Yon Be In It? Yes!
USE THE BOUDREAUX DYNAMO BRUSH.
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EACH LAYER OF THIS ANTI-FRICTION METAL
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THE BOUDREAUX DYNAMO BRUSH CO.,

Mailers Building, CHICAGO. Fjstal Telegraph Building. NEW YORK.

^ Sole Agent for Canada, R. E. T. PRINULE. Montreal, Qne Barden-Sheets Electrical Oonstraction Go,, Hoagton, Amenta
<^ Sole Agents for the Pacific Coast, J. W. BROOKS & CO., 120 Sutter St., San Francisco, Cal. Tex-, Ind, Ter., New Mex. and

! for ^'^
Atk **
#̂#.*

<.^^

,#>

THE DAYS ARE GROWING DARKi

rOU NEED MORE LIGHT.

ARC LAMPS
[
DIRECT CURRENT,

\
ALTERNATING,

[
ORNAMENTAL.

BERGMANN LAMPS AND KNIGHT LAMPS

CAN MEET YOUR DESIRE FOB STYLE AND PRICE.

Selling Agent for "S0N-SGHHELZER-NURNBER6" CARBONS.

If you want anything in tiie Arc Lamp or Imported Carbon Line, write to me.

GENERAL
^ SALES AGENT,

HAVEMEYER BUILDING, NEW YORK.

VULCANIZED FIDRE CO.

£]Sa?.^.^]:jXS^E]I> 1873.
SOLE JHAKUFACXUBEBIS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiiImmictom.'pbi.. The Standard Electrical Insnlating Material of the World, i* dIv'^.' w.t.

THE QUAKER CITY ELECTRIC CO.,
236-38 Carter Street, Philadelphia.

Dynamos and Motors.
Agents Wantedj See Prices. ^^

STXIXIXi O.A.tS'X'XU'GhS.

FULLY GUARANTEED.
LIBERAL DISCOUNT TO DEALERS

K. W. Prlre.

1. S87.50

3 125.0I>

3. 150.00

5. 1S7.50

7.5 243.75

lO 30O.0O

15. 41Si.50

20. 325.00

25 6«5.00

Larger Sizes on application

.
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INCANDESCENT LAMPS.
WE "

MANUFACTURE
THE GLOBE.

PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu"m. Samples and Prices Furnished

on Application. Correspondence Solicited

BLOBE ELECTBIC LI6HT CO., 6 Clifton St., BOXBUBY, MASS.
j:^^^T<lT^ V\r.A.T^TE:rD. wtfritte: i-t^.

Solar

Electric Co.,
SUCCESSORS TO

Brooklyn Electric Mfg. Co.

Solar Arc Lamp Co.

Solar Low Potential

Arc Lamps,
Switches -"

Switchboards.
65-67 Duane Street, New York.

HART SNAP SWITCHES

!

STANDARD SWITCHES, 5 and lO ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, eitfier on single plates

or with any number of switches upon one plate.

Cut illustrates d-way or commutation
switch, controls a light or group of lights

from any desired number of points,

SEND FOB CATAI/OeHE.

THE HART & HEGEMAN MFG. COMPANY,

"J.P."STYLES of TROLLEY HANGERS.
Strong and Light,

Highest Grade Workmanship and Material.

Moulded Mica Vulcabeston
Insulation. Controller Parts, etc.

SEND FOB REVISED PRICE LIST. „ « «.

jiili

H. W. JOHNS MFG. CO.,
340-843 Bandolph Street, GHICACIO.

PHIL4DELPHIA.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable

books to READ.

The Ohio Storag^e Battery Company,
^ Sole Manufacturers, under Exclusiye License, of the Ford-Wasliburn Storelectro Co.'s

^tni-awp TlaffPT'ipe* The most dnrable Batteries ever produced. For Street Railways, Lislitins Plants, Electric Launches,OIUI age AUttlljClica. Biectrlc Carriages, Moctors and Dentists ; and for any other work where Storage Batteries can be used.

W'P'PPT A 1 TTT^S* Isolated Plants for house lighting, and cells for surgical, telegraph, telephone and phonographic uses. Small
CMTfilyXil-XiXXXiO. cells made to order. Send for catalogue giving capacities, weights, etc.

MATIST "PFATTTRF^ (W TUP PPI.T.- The ability to stand an incessant char«e and discharge without any ininty. whichiUAXi'* rrjAlUWXLik? Ur lUCi \jLj1jU. is an advantage that cannot be exaggerated; the capability ofenaurlng a repeated
discharge on a dead short circuit without Injury to the cells ; the special form of cell which frees it from the weaknesses that have
made other types a failure.

EASTERN OFFICE: 203 Broadway, New York City. J. A. HIACHADO, Agent.

52 WADE BUILDING,
CLEVELAND, OHIO, U. S. A.i THE OHIO STORAGE BATTERY GO.,
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Eddy Generators
DIRECT CONNECTED OR BELTED

FOR

ELECTRIC RAILWAYS,

CENTRAL STATIONS,

ISOLATED LIGHTING

OR

POWER PLANTS.

EDDY MOTORS-SLOW, MEDIUM OR HIBH SPEED.

We build all necessary apparatus for the

transmission of Electrical Power through factory

or other buildings.

Our Apparatus Guaranteed

As Represented.

The Eddy Electric Manufacturing Company
f

New York, H. B. Coho''& Co., Mail and Express Building.
Philadelphia, Walter C.(f,McIntire & Co., 506 Commerce St,
Boston, G. M. Angier & Co., 64 Federal St.

Elmira, S. N. Blake.

St. Louis, Western Electrical Supply Co.

Kansas City, W. T. Osborn.
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RECEPTACLE FOR SHADE HOLDER.
^==^? Double pole. Easily fused. No wiring to the socket. Contact made direct on the

rosette ears. Top porcelain is interchangeable, and will fit any one of our different styles of

rosette bases.

Electric Enpeering and Supply Company,
New York Office: THAMES BUILDING. S"S"RA.OXJS]E3, 3Xr,

A STORAGE BATTERY
Operated as an auxiliary to an Isolated Lighting or Power Plant

Among the Plants using Chloride Accumulators are:

(ieniiaiuowii Elet-tiic I.iKlit Cu.. Pliilaili'lpliia. I'a.

"lOilisoii Slaliiiu. New V"rk.
*r.tlis(.ii Slali'Mi, Lawri'iu-c. Mass.
IM'.vid.Mir l.ili- iV Trust J'.nikling. I'hiladclpliia, Pa.
Ural Instate 'J'rust t'o. liiiildiii;-'. I'hihuU'lphia. I'a.

»Flaz.-r r.lliMiii^'. riiila.U-liihia, I'a.

*Cnuit House. .Miiiru-aj-olis. .\[i!iii.

'^P.li..uiiiiit;aale Bros.. >e\v Yui-k City.

*Bari' L>rv Goods Store, St. Louis, Mo.
Peiiii Globe Gas Co., Philadelpbja, Pa.
Poriint Dve~Works, PliilatlelpUia, Pa.
Pr.<\iilcii<'e Toal Co., Provklonce, R. I.

^I'lilili.' liiiiltliii^^s, .\ruriitine Republic.
E, .^. Kibb.' ..V Co., Hartford, Ooun.
\Vfiiouab Imi, AVcuuuali, N. J.

*Germau Liederiiranz Society, New York City.

Residence of Daniel Baugh, Pbiladelpbia. Pa.
Residence E. H. Jobnsou, G^een^vicb, Conn.
Residence Mitcbell Harrison, Philadelphia, Pa,
Residence J. Pitcairn, Beth .A.yres, Pa.
Residence President Otto Gas Engine Co., Philadelphia, Pa.

Residence Mrs. Hart, Troy, N. T.
Residence Byron L. " Smith, Chicago, 111.

Residence H. N. Higgiubothani. Chicago. 111.

Residence H. F. Henry, Penn Stud Farm, Pa.
Residence Arch. Rogers, Hyde Park-on-tho-Hudson, N. Y.

Residence H. V. R. Kennedy, Hempstead, L. I.

Residence Hon. Whitelaw Reid, Opblr Farm, White Plains,

N. Y.
Residence T. H. Pratt, Clinton, Ct.

Residence H. V. Parcell, Jr., Taylors on Schroon, N. Y.

Le^yis Jones, Bristol, Pa,
Residence J. B. Hubinger, Stony Creek, Ct.

Residence G. W. Allen, "Elmiyood," Long Meadow, Mass.
Theater. Guatemala, Central America,
Fort Monroe, Va.
•Being installed.

^^arries the load in case of break down.

Helps the dynamo during heavy loads.

Lowers the cost of operation.

^^ften permits of a reduction in the size of the generating plant,

Reduces the running time of the dynamo.

Increases the load factor.

Delivers current while the dynamo is shut down.

Equalizes the load on the generator.

THE ELECTRIC STORAGE BATTERY CO.,

Drexel Building, Philadelphia, Pa.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The Orlgioal MannfactnrerB of the

SIMPLEX, WARD and KNIGHT LAMPS
CHARLES A. BRAMHALL, Selling Agent, 39 Cortlandl Street, NEW YO<)K.

W. S. EDWARDS MFG. CO.,
MANnFAOTUEERS OF

ELECTROLIERS,
Combination Fixtures,

Electric and Combination Braci^ets.

EXCLUSIVE DESIGNS, LOW PRICKS.

Have you received onr Mew Catalogue. No. .?, of
Electric Fixtures?

If not, and you deal in Chandeliers, Brackets, etc, you
should send for same.

21 and 23 E. Lake St., CHICAGO.
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SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care taken in prodacing a uniform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

IRON ARMORED

INSBLATIHS CONPyiTS.
Two Wires in a Single Tube, the

Standard Method of Electric Wiring. |

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works: 527 W. 34th St., New York.

Edwd, B. Johnson, Prest. E. W. Little, Vice-Prest. and Qen. Mgr. Ohas. P. OeddeB, Sec'y and Treaa.

ANEW CIRCULAR describing

the

Hoyt Station Ammeters AN" Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO
,

Penacook. N. H.. U.S. A.

The BraPasliiis.
T. H. Brady, New Britain, Conn., U. S. A.,

Manufacturer o£ Mast Arms, Pole and
Swinging Hoods, Houbb Brackets and
other Specialties for Construction
Work,— Catfitoguea and Prices fur-
nished on application.

-1^

^ Chicago.

The ligjit from the

Standard lamp rejoiceth the

heart : aud the good re-

ports from the user maketh

the purse fat.

Ponder the pages of our book;
mailed free.

Standard Electric Company,

205 La Salle St.. cor. Adams,

^
4
4
4
4
#
4
4

4

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephoxie Co.,
This system does not infringe the patents of the Bell Telephone or Western
Electric Co We build exchanges complete for local companies, or will

inetall and operate exchanges ourselves at a low monthly rental. We keep
ID atock Blake traQemittera and all binds of supplies.

aiANUFACTURKKS OF TH£ SHAVEB LOKei Dlt^TANCE PULTEBIZEI) CARBON

Correspondence ISolicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory

:

Thames Bnildins, a? Thames Street, NEW YORK. For'Exchanges, Etc.

P. "" B. Armature and

Field Coil Varnish.

P. "^ B. Insulating Compound.

P. ^ B. Insulating Tape.

We are the sole manufactureis of the F. & B.

products which have been the STANDARD
for ten years.

Send for samples and price lists.

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Street, LONDON:

Metropolitan Elec. Co., NEW YORK. Robert W. Blackwel),

1 86- 1 88 Filth Ave. 39 Victoria St., S. W.

MICA
Eugene Munsell& Co.

^StQ WATER ST.. N. Y.

W. H. SILLS,
1S3E. Lake St., Chicago.

cvr AMD uiiewT TAPER RINGS,
- India and Amber - TUBES -

Stamped Solid Sheet SEGMENTS,
SEGMENTS TROUGHS.

.xo RHEOSTAT PLATES. CLOTH, &c. Mica InsuIator Co.
Send for Cataloeue and Prices-

rilCANlTE

^ AOCMTs w)TM ruLL STocKa om nand.^

A. S. PARTRIDGE, SINCL.MR RANDALL,
B'k Commerce BdV-, St. Louis 41 E. 4lii St., ClncinDati.

J W, BROOKE & CO.. 130 Sutter St., San Frftpcisco.

218 WATER ST.. H.Y.

MANY SWITCHES
HAVE OCME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TRY THEM AND WONDEK WH¥ YOU EVEB USED

ANY OTHER.

O. S. PLATT, • 88-102 Cannon St., Bridgeport, Conn.

Bryant Electric Company,
BKinCSEFORT, COSIN., AND CHICAGO.

Oood ^.Jf^ Goods.

PROMPT SHIPMENTS.
(Thos.e. Krier, 1 Manasers

GBIEK BBOTHEBS,{ ^Western
( Edward B. erier, ( Office.

Monadnock Bldg,, Chicago.

W Tbe R. Thomas & Sons Co. Porcelain is Good.

CEDAR
STREET R. R.TIES.

Tlte Valentine-Clarh Co.,

704-708 KOOKEKT. OHIOAOO.

GROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUST PINS.
We can ship promptly.
We guarantee our product equal to any in the market.
Correspondence solicited.

CENTRAL MANUFACTURING COMPANY, Chattanooga, Tenn.

1S21. 1S3S.

Morris, Tasker & Co.,
INCOBPORATED.

Offices. 222-224 South Third Street,

PHILADELPHIA, PA.

PASCAL. IBON ^VOKKI^,
Philadelphia.

DEI/AWABE IBOSI WORKS,
Ale'tr Castle, l>el.

Macafsctarers of

Boiler Tiiks, ffroDilt

IroD Pijes ai

I31.ECTK1C I.IGIIT and BAIIi-
;WAY PIPE POI.es A

SFECIAIiTy,
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EOQENE F. Pnrf.t ipg, Pre3t. W. A. Hathaway, Treap.

.

W. H. Sawteb, Secy.

AMERICAN ELECTRICAL WORKS.
FBOTIDEBTCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Store, P. 0. Ackerman, 10 Cortlandt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

MoNTBEAi Branoh Eugeoe F. Phillips' Electrloal Worke.

jHE>ur{is0

"^•v^^^^TO^I^^

UiDOUBLE GROOVE PONY INSULATOR.
Can be Used for Transposing'

The points or teats on the lower rim of the petticoat attracts thi

water on the outer surface of the insulator into drops. The water
drops from these points on to the cross-arm, thereby preventing (he
moisture from creeping up on the inner petticoat, and thence to Iho
pin. Owing to the g'"eat puccess of our Patent Teat Insulator in Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice ihHt of the ordinary Insulator, we have concluded to
apply the device to all Insulators for Telegraph, Telephone and
Street Railway Work.

Standard Screw Glass Insulators.
Floor InsnlatorR. Glass Break Knobs, Batlery Jars, Arc

Lietit Globes for all Sypfenjs.
Colored Glass Insulators to desig:nate different currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Send Model or Drawing and we will famish estimates.

Hemincray Glass Co.,
Office. Covingfon, Ky.

-EBTAJJLISHED 1848,-
Factories, Muncie, tnd.

THE TRADE

''CLARK" WIRE.
For SwitchboarcE, Railway aid Motor use, we make all

sizes of Stranded and Flexible Wire and Cables with Clark's

iDPnlation.

The Clark Wire has been before the public and in use for

the past nij6 years, and baa met with universal favor.

Thousands of miles of this wire have been sold, and
are in use throughout the United States and Foreign Coun-

tries, and the demand for it is conetantly increasing, because

it always gives perfect satiefaction.

bb^nch: 0FFIC£:

1649, 1650, 1651 MONADNOGK BLDG.,
CUICAti^O, ILLINOIi^.

In a Letter from the Inspector of the Boston Fire Under-

writers' Union, he states: " A Thoroughly Roll-

able and Desirable Wire in every respect/'

The Rubber need In insulating our Wires and Cables Ib es-

pecially chemically prepared, and will not deteriorate, oxi-

dize oi: crack, and will remain flexible In extreme cold

weatheT. and Is not affected by heat.

We guarantee our Insalation wherever used, Aerial. Under

ground or Submarine, and onr net prices are as low, if not

lower, than any other first-class Insulated Wire.

We shall be pleased to mail Catalogues with Terms and

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. OLAKK,

Treas.and den'i Mgr.

HIBEEE r U. EUSTIS,

Prest. ami Eleclriciar

.

's^^^sg^sS*;"

Subscribe for the Western Electrician.

Storage Batteries,
FOR ALL PURPOSES7'

Bradbury-Stone .Electric

' .^Storage Co., -,'

STEAM ENGINEERING
{Stationary, Locomotive or Marine); Mechanics; Mechanical Drawing; Electricity;

Architecture; Architectural Drawing and Designing; Masonry; Carpentry and Joinery; |
Ornamental and Structural Iron Work; Railroad Engineering; Bridge Engineering; ^!

Municipal Engineering; Plumbing and Healing; Coal and Metal Mining; Prospecting^ f
and the English BrancJies. Students make rapid progress in learning to Draw and |'

Letter. The Steam Engineering course Is intended to qualify engineers to secure ™
Licenses. Send for free Circular, stating the subject you wish to study, to

_ Tbe International Correspondence (Schools, Scranfon, Pa.

GRAPHITE SPEGIAIiTIES
FOJB KLKOTBICAX VHES:

SrspUte Bods of Tarlons Iieneths, ttam 1-S Oh^ to lOO Ohm* Beslstonaa
to tbo Ineh. Hraphlte Boxes and GmclbleB, BesUtlne Haata

of 4.O0O Degree*. Inquiries Oladlr Answered.

jOS. DIXON CRUCIBLE CO., Jersey City, N. J.

[CONTRACTORS ROAOff--==
[

I
TO SUCCESS "Op'^

I

PD IMQU AW WU iTF P flR F ^^^^ exclusively for all Incandescent Light-

ing at World's Columbian Exposition.

RAVEN WHITE CORE.

COMPETITION LINE WIRE.
GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used in some of the largest buildings in the

United States.

Used by some of the largest Central Stations

and Fire and Police Departments in the US.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
BRANCHES: ( CHTOAGO:

/ 320 Uearborn St.

BOSTON:
134 Congress St.

SAN FRANCISCO:
102 Sacramento St

ELECTRICAL

SUPPLIES.

WESTERN ELECTRIC COMFANY,
CHICAGO. NEW YORK.

AGEKCIE8:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PETTINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT'L SUPPLY CO.,
ST LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.
p

TIKW fOBK OFFICE:

39 and 41 Cortlandt St

FACTOBY:

Pawtucket, R. I.
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POSITION WANTED.
As superintendent or carbon man of incan-

descent lamp factory, by a thoroughly com-
petent man of several years' experience in

these capacities, and with full theoretical

knowledge of the work.

AddresB "CABBOX,"
Westeen Electrician.

Competent man io take charge of electrical re-
pair shop. Must be thoroughly posted on arma-
ture winding and commutator work for all pyeteme.
Mupt have practical experience and know how to
handle men 80 as to turn out work promptly and
at lowest cost. Keferencea mu^t be Bent with
appUcation. A good opening wiih every optjor-
tnnlty for advancement to right party. Address
'AKaiATXTBK."care Western Eleotkician,
6 Lakeside Building, Chicago.

WANTKD.
By first-class firm, enurgetic traveling:

salesman, well acquainted with electric

light stations, to sell article of regular
and large consumption. State salary
and references. "PROGRESS,"

Care Western Eleotkioian,
6 Lakfplde Bldg., OliJcapo.

WANTED.
A first-class City Salesman

to sell Electric Lighting Sup-

plies; must be familiar with

local (Chicago) business.

Address "Salesman,"

care Western Electrician,

6 Lakeside Building,

Chicago, 111.

Endorsed by Board of Fire Uoderwriters

RUPEHIOB TO ^^^^*\^^
reaper ,.^,.^yim.-^>-^^^^^^

Y^^^V-'"'''^ 3C9WalnitSt ,PhiladeIphia.Pa.

Affnts ivnnted. Beware of loose woven imitations.

Scrap Copper Wire

It will pay the Electrical Plants to
save their Scrap Copper Wire and ship
to us in any quantity, at the following
prices, f. o. b. Chicago, cash on receipt
of same:

Bare Copper Trolley Wire 9 cts. per lb.

Ordinary Bare Copper Wire Scrap,. 8!4 " "

iQsniated Copper Wire.'. 5 to 8 " "

Heavy Red Scrap Brass 7)"
" "

Heavy Yellow Scrap Brass 6>.i
" *'

Light Sheet Brass 35i " "

AVe receive metals in any quantity
and send prompt returns. We also

supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also

Babbitt, in lots of 100 lbs. and over, at

the very lowest prices. It will pay you
to correspond with us. Address

Co.,

CHICAGO'S LEADING METAL HOUSE,

EstabliBhed 1885. 130-123 AV. Ijake St.,

Incorporated 1895. CHICAGO, ILL.

Write for Illustrated Catalogue.

FOR SALE, CHEAP!
NEW 50 LICHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of Jeading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WPTERN ElECTRICIAN qPFjCE,

A. CHISHOLM & CO.,
MANUFACTURER!* OF

Peerless Cofflimitator ConpoBflil,

This C'>mpound is sold on its merts.

No Electrical Plant can afford to be without it.

Lock Box G4,

BAY CITY, MICH.

PEERLESS COMIVIUTATOR COMPOUND
prevents heating, cutting and sparking.
It has no equal as a commutator pre-
server. Used and indorsed by the larg-

est and best electric plants in the coun-
try. Others imitate, but none equal the
Peerless. Our name is on each slick.
None other genuine.

A4-EXTS.
For New Fnslaiid : W. b. Soutbgate & Co..
146 Frai klin ^T-t., Bnstna, Mbfs. liictdio
states : Itradford Belting Co., Cincinnati, O
Pacifie Coast : Reger & Atwater, San Fran
ci-^co, Cal. Texas: w. T. M. Mottrflm
Oetroit. llieh : Commercial Electric En^
t^ineerinsj Co. ]/On(loii, Kiig : Kobert W.

StilwelFs Patent Live Steam-Feed Water Pnrifler.

'Jh^ <riil:p Kells
Made «"ith tliesw
Iiiiproveinents

:

Nou-TnrnlB£,

BlDflim and

Contact Posts.

style F, Pivoted A'-

mature Iron Frame
Cell.

Styles L R M, Iron

Box Bells.

Styles E U G, Wood
Box Bells.

Styles S A, Iron

Frame Bells.

AH have pure Platinum
Contacts.

Iligheat Grade of all

Materials.

Manufactured by

Hvebel&Manger
286-290 Graham St..

BBOnKLYN, New YOBK

nOOD PATENTS
U| Procured. 30 Years' Practice.

GRANT INSURED. Pamphlet, re-

ferences and advice free.

CHAS. J. GOOCH. W?slilIl£toil. D. C.

Removes all impuritiest

Entirely prevents scale in Steam
Boilers. Catalogue on application.

Tlie Stilwell-Bierce & Smltli-Taile Co,,
DAVTOX, OHIO.

Risdon Iron & Loc'tive W'ks, San Francisco, Oal., Pacific Coast Agt.

WOVEN WIRE BRUSHES.
The bept Woven Wire Commutator Bruah
la the market ie pat'd and manui'actured by

The I'elknap Mot^r Co.. Forllgnrt. Me.

Telephone, Main
1096.

Wtn. J. Alexander, Pres
Geo. T. Schaster, Vice-Pres.
r. J. Welch, Secretary.

Photo and Wood flnsraving,

CHIQflQO ELECTROTTFE
fir STEREOTYPE C2.

196 and 19S Clark 5treet, Chicago.

Floe Book and Cataloene Work a Specialty.

Clark Electric Specialty Mf£. Co.,

28 S. Washington Ave., Minneapolis, Minn.,

MANOFAOTDCERK OF

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Correspondence solicited.

Tickets at

Reduced Rates

Will be sold via ttie Nickel Plate

Road on occasion of the meeting

of the German Catholic Societies of

the United States at Albany, N. Y.,

September 15th to i8th. For further

information address

J. Y. Calahan, Gen'l Agt.,

(89) III Adams St., Chicago.

High and Low Tension, Direct and Alternating,

for all classes of work.

Foreign and Domestic, all of standard makes.
These goods 3IVST BE SOLD to close an estate.

Lowest possible prices. Write to

CHAS. H. WATERMAN, 1305 Havemeyer Building,

26CortlandtSt.. NEW YORK.

BEACON
(ALL GLASS)

t

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

BEACON LAMP CO.,
BOSTON, MASS,

Jrvington and Harcourt 5t5,

ESTABLISHED 18'>7.

WALLACE BARNES,
Mnnufiujtnrcn.f

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVEnV DESCniPTION

Send sample for prices. Bristol, Conn

CATALOGUES
And circulHrs should not be eent out indtecrlml-
nateiy, to secure the best results. We make a spe-
cialty of classifying all trades and furnish the
Inforruation in list form at reasonable rates, or
address envel' pes or wrappers from our lists,
Send for circular and price list.

3Iercantile Trade liist Co..
601 Times Building. Pittsburg, Pa.

THE ELECTRIC GAUGE.

Battery

Currents.

The only conveaient and practical instrnment
for tbe purpose. It is indispensable to those using
batteries nnd having the care of them. The Pocket
GftUfje is the size of an ordinary watch, and is very
convenient for the use of lloemeu, Inspectorp, etc.
Price, S^.OO. Call for Warner's Patent Electhio
Gau<:e. ]\Ianufactured only by

Tie St'iiJariiEIectncTiiiie C(i.,Watertiiiry,Coiin.

Notice to Contractors.

Mt. Sterling, Ohio, Electric

Light Plant.

LiEALED proposals will be received by the Mayor
^-' and Council of Che incorporated Village of Alt.
Sterling. Madison county, Ohio, until 12 o'clock,
noon, Tuesday, the Ipt day of October. 1S95, for
furoishing all work and mdterlals necessary for the
canstriiction of an Electric Light System for said
village, as follows:
The machinery to be erected in the pumping

station.
BID NO 1-ELECTRIO PLANT.

One Arc Dynamo -30- 2,000 0. P.
One Alternating Current Dynamo— 30 to 35 K.

W - and Exciter.
All erected with foundations, belts, etc.
Also switchboard, and station wiring.
Arc Circuit—About 6.b miles long.
Incandescent Circuit—About 3,000 ft.

Arc Lamps— "21 in place, 2 extra.
(.'onverters— Price for various cizes erected.
Proposal for oce Alt. Current Dynamo for Arc

and Incandescent Ldmps and suitable Arc Lampi
and accessoribs will be received.

BID NO. 2-STliAM PLANT.
One SO H. P. Engine.
Two Sxlfi ft. Boilera, with stack.
One lUO H. P. Heater.
One Boiler Pump.
One Injector,
Piping.
All complete with foundations, Boiler setting,

and Pipe Covering.
Each proposal must be accompanied by cash, or

a cerrified check for ¥300 00, made payable to John
W. Hanawalt, Village Clerk, as a guarantee of good
faith on the part of the bidders.

All proposals must be made on blanks furnished,
and shall be sealed and addressed to John W. Uana-
walt, clerk of Paid village, and endorsed, Proposal
for Electric Light Plant.
So far as possible coDtracfenrs shall employ home

labor, and parchase material from home dealers,
in the execution of the work.
Plans and specifications can be seen and blank

forms of proposal obtiined at the office of said
clerk, after Septem ber 5, 1895.

Council reserves the right to reject any and all
bids
Printed copy of spf'cifications can be obtained by

addressing said clerk.
H. CLAY JOHNSON. Mayor.
JOHN W. HANAWALT, Clerk.

Dated Mt. Sterling. Ohio, August 29, 1895.

E. P. HoBEBTs & Co., Engineers,
No, 607 Cuyahoga Bnliding Cleveland, ObJn,

'
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES is called to this CELEBRATED "WATER
WHEEL as particularly adapted to their use, on accooat of its remarkably Steady motion,
high speed aiid srcat eflicieney and lar^e capaeity for its diameter, being doable
the power ol moat wheels of the eajne diameter. It is used by a oomber of the leading electric com-
panies with preat satiefactina. lathe economical use of water it is without an equal, producing the
highest per cent of useful effect g^uaranteed.

SEXM> iPOR CATALOGUE AND ^AHTICULiASS.

The accompanyicR engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 foet head. Arranged with 12-lach Worrell Friction Coupling at on© end to

disconnect pulley.

We are now prepared to fnrnleh Victor Turbines, either single or in pairs, on horizontal shafta,

and where the sitnaiion admits of their use we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
Rlsdon Iron & Locomotive Works, San Francisco, Cal., Paclfio Coast Agents.

^vliost IDijLra.Tole Ba,tter3r Cells I=;coca.-a.ce(5L.

The Standard Open Circuit Bat-
teries of the World.

SEND FOB CIKCULiB AUD PKICES.

THE LECLANCHE BATTERY CO.,

111 to 1 17 East 131st St., N. Y.

W
fe-

tal g.^
OB » 5

gj ^ CD

•^ ^ SO

eD ••I

- ^

Manufactured by The Butler Hard Rubber Co., 33 Mercer St., N., Y.

Our New Book Catalogue
Which is now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain
a complete list of all the electrical boolis published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING
6 Lakeside Building, CHICAGO.

CO.

NORTH »TAB POIIVTt^
Is the title of a boot of reference for all points be-
tween Chicago and Lake Superior on the line of
the Milwaukee & Northern B. B., and is a valuable
poblication for business men and tonrists who may
be interested in the development of the agricult
ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan,
This book, together with an illnstrated pamphle
telling "TF7i«re the Trout Hide ''^ will be sent free
upon application to Geo. H. Heafford, General Pas-
senger Agent, "North Star Route," Chicago, 111.

PRIMARY

BATTERIES.

OVER 5 VDLTS-5AMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO., '%l%^Utr..t, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 In.

Price, S6.50.
Send for Sample.

Harvest Excursions

Will be run by the Burlington Route
on Aug. 29, Sept. lo and Sept. 24,

from Chicago, Peoria, St. Louis, and
other points on the line to the farm-

ing regions of the West, Northwest
and Southwest. Very low round
trip rates will be in effect. For
folder giving details or for land

pamphlets, apply to P. S. Eustis,

Gen'l Pass. Agt , C. B. & Q. R. R.,

Chicago, III.

YOU CAN HAVE ONE

!

Anyone Interested in the art of electricity can obtain a copy of our

new 100-page claasified catalogue of electrical books which Is

JUST OUT.
It contains a complete list of all electrical books published to date

and will prove of inestimable value in selecting the proper works for the

study of electricity. We are

HEADQUARTERS IN THE WEST
For electrical books and can fill all orders promptly on receipt of price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

THE

NICKEL PLATE RQAD
Has authorized its agents to sell

tickets at greatly reduced rates to

Albany, N. Y., on occasion of the
meeeting of the German Catholic
Societies of the United States in that

city, Sept. 15th to i8th. For par-
ticulars address

J. Y. Calahan, Gen'l Agent,

III Adams St., Chicago.

Dictionary of Electrical Words, Terms and Phrases.

S63 double-colamn Faees. 5?0 IllDStrations. Cloth Binding. Type Faces 10 x 7 Inches. Frice, postage Prepaid, to any part of the world, S5.00.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons \x deserves rather to be called in £ncyclopS6dla than a
dictionary.

The Scheme of Treatment is as follows

:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

3d. A general statement then follows of the Principles of Electri-
cal"Science on which the definition is Founded.

SBisri3 iisr

3d. When, from the complexity of the apparatus, or from other con-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OrOSS Keferences
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

CLEARNESS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they
shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bmlding, Cbioago, Illmois.
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Western T. C. Co.'s Exchanges.
Lansiug Telephone Exchange, Lansing, Mich.. 500 "phones.
Johnstowu Telephone Co., Johnstown, Pa., 400 'phones.
AVinona Telephone Co., \Vinona, Minn., 400 'phones.
Newark Telephone Co., Newark, O.. 400 'phones.
Home Tel. Co., Bloomington, III., 400 'phones.
Altoona. Pa., 400 'phones.
Chlllicothe, O., 350 'phones.
Osiialoosa, la., 300 'phones.
Citizens' Telephone & Message Co., Fostoria, O., 200

'phones.
Mt. Vernon Telephone Exchange, Mt. Vernon, O., 200

'phones.
E. H. Martin Telephone Co., Webster City, la., 200 'phones.
Mattoon Telephone Co.. Mattoon, 111., 200 'phones.
Hoyle & Scott, Cambridge, O., 200 'phones.
W. S. P. Telephone Co., Petaluma, Cal., 150 'phones.
Boone County Telephone Co.. Boone. la. 150 phones.
Van Wert Telephone Co., Van Wert, O., 150 'phones.
Rushville Co-Operative Telephone Co., Rushville, Ind., 150

'phones.
Palestine Telephone Co.. Palestine, Tex., 150 'phones.
Alabama Telephone Co., Setma, Ala., 150 'phones.
Geo. W. Beers, Wapakoneta. O., 150 'phones.
Woodbridge & Occoquan Tel. Co., Woodbridge, Occo-

quan and Alexandria, Va., 100 'phones.
Hartford City Telephone Exchange, Hartford City, 100

'phones.
Santa Fe Electric Telephone Co., Santa Fe, N. M.. 100

'phones.
Manistique Telephone Exchange, Manistique, Mich., 100

'phones.
Waxahachie Telephone Exchange, Waxahachie, Tex., 100

'phones.
Greensboro Telephone Co., Greensboro, N. C, 100 'phones.
West Kentucky Telephone Co., Hickman, Ky.. 100 'phones.
Washington Telephone Co., Washington, la., 100 'phones.
Chowning &: Wright Tel. Co., Mayfield Ky., 100 'phones
Salisbury Telephone Co., Salisbury, N. C, 100 'phones.
Ticonderoga Tel. Co., Ticonderoga, N. Y., 100 'phones.
Beaumont Telephone Co., Beaumont. Tex., 100 'phones.
Navasota Telephone Co., Navasota, Tex., 100 'phones.
Columbia Telephone Co., Columbia, Mo., 100 'phones.
Citizens' Telephone Co., Decatur, Ind.. 100 'phones.
Mt. Vernon Tel. Co.. Mt. Vernon. III., 100 'phones.
Palatka Telephone Co., Palatka, Fia., 100 'phones.
Barnesville Tel. Co., Barnesville. O.. 100 'piiones.
Newton E. Liggett, Marvsville, O., 100 'phones.
Shelbvville, 111., 100 'phones;
O. T. Kimmel. Effingham. 111., 100 'phones.
Charles City, la., 100 'phones.
Mt. Vernon, 111.. 100 'phones.
Shelby County Telephone Co., Shelbyville, 111., 70 'phones, i

Newark Tel. Co.. Granville, O., 60 'phoues.
Cambridgeboro Telephone Co., Cambridgeboro, Pa., 50

'phones.
I'eople's Telephone Exchange. Maryville. Tenn., 50 "phones.
Two Rivers Telephone Co., Two Rivers, Wis.. 50 'phones.
Ellsworth Telephone Co., Ellsworth. Pa.. 50 'phones.
I'erry Telephone Exchange, Perry, 50 'phones.
T. C. Clark, Russellville, Ky., 50 'phones.
Lynchburg, Tel Co.. Lynchburg. Va.
Marshall & Tobie, Keithsburg, III.

A. B. Minton. Murphysboro. 111.

Carbondale Telephone Co.. Carbondale, 111.

Northern Telephone Co.. Charles City, la.

I'eople's Telephone Co., Butler, O.. and many others.

Private Telephones.
(PARTIAL LilST,)

Cambria Iron Works, Johnstown, Pa., 100 'phones.
The Johnson Co., Lorain, O., and Johnstown, Pa., 50

'phones.
Metropolitan Elevated Railroad, Chicago. III., 50 'phones.
Chicago fjumberiug Co., Manistique, Mich., 50 'phones.
Armour & Co., Chicago, III., 50 'phones.
Interior Department, XJ. S., Washington, D. C.
Geo. W. Davidson, Warrensburg, N. Y.
Columbus Dry Goods Co., Chicago, 111.

Whitman »^ Barnes Mfg. Co., Akron, O., and West Pull-
man. 111.

U. S. Government, Washington, D. C.
Monarch Brewing Co.. Chicago, 111.

Riverside Water Co.. Riverside, Cal.
Columbus Memorial Bldg., Chicago.
Cannissius College, Buffalo, N. Y.
W. H. H. Cash, New Lisbon, Wis.
Prank A. Yeakle, Riverside, Cal.
Dr. E. Bnrd, Lisbon, la.

City of Joliet, Joliet, 111.

HAVING MOVED INTO OUR NEW QUARTERS AT 250-4 SOUTH CLINTO,^ STREET, CHICAGO, WE ARE NOW

The Largest Manufacturers of Telephone Apparatus
AND APPLIANCES, EXCLUSIVELY, IN THE WORLD.

\A/pr R iri
I F\/F '° producing Apparatus which is Sfrictly Non-Infringing,VVt DCtL.I&V& and frown on patent pirate ooncerns.

OUR NHW I^ONG-DISTANCZ:

miDRDPHQNE (BATTEEi) TELEPHONE
Is as much superior to any other type of Microphone (Battery) Telephone as our No. 1 Magneto Telephone
was to all other magneto 'phones.

The New Exchanges at Newark, O., Johnstown, Pa., Oskaloosa, la., and Lansing, Mich., each using
about 300 of these instruments, we claim to be

The most Perfect Exchanges of their size in the United States.

The Superiority of Service and Economy of Operation afforded by them have practically resulted in
transferring the business from the Bell system to the Western in these cities, notwithstanding the Bell offer
of one-half rates.

Cbllllcothe, Obio, "Western" 4UO Telephone Exehanse.

THE INTERIOR DEPARTMENT, WASHINGTON, D. C,
After the most exhaustive examination, tests and trials for telephones ever made, awarded this Company
the contract at almost double the price for apparatus of the next highest bidder. The expert committee
which made the examination stated:

"The Western Telephone Construction Company stood above the others, also It was found that not only were the
"Switchboards proposed to be furQished by the Western Telephone Construction Company free, as far as your
"committee are at present aware, from infringement of any patent not owned by that company, but that they embody
"all recent improvements in that line."

Nearly 1 00 are in use in the U. S. Patent Office, displacing Bell system.

HU J \ini7 11 r'TTTDTljr' UWDDV'TIITlJr' Necessary for the complete equipment of a Telephone Exchange, we can assure those who contemplate

MAPI UrALj 1 U III nil IjIIjIiI ItllNlI purchasing instruments that they wm save time and money by dealing directly with us, as we have ample
facilities, and have had abundant experience in all departments of telephone work.

Western Telephone Construction Company.
^BT" NOTE.—Beware of the falsehoods and misrepresentations of competitors who dare not give a public list of their exchanges, but pretend to have "letters,

etc.," which they show. Write direct to parties and ascertain the truth!

THE TKLaEPHOKE HAKD-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Iiistitution of Electrical Engineers, London. Author of "J Practical Guide to the Testing of Insulated
Wires and Cables.'''' Joint Author of "Electricity in Daily Life.''''

14-6 Fa^ges, 13S Illustrations, Clotli, E[:a.rLcl-Bool^ ^±^e, Frice $1.00.
EXTRACT FROM PREFACE.

"This little book has no pretension to tie considered a complete treatise on telephonv as it exists in America- The time for such a work is not yet come. But it Is felt that there is a demand
for a practical book on telephone working and management, and THE TELEPHONE HA.^3'D BOOK is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice: and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that any one can understand and learn from it
everything regarding telephone wor^ and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTFR 1. The Invention of the Telephone. CHAPTER 13. Carbon Transmitters.
' " The Blake Transmitter.

The Invention of the Telephone.
Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction.
The Induction Coil: its Use in the Tele-

phone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other Forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bi-Telephone.
The Siemens. Kotyra, Neumayer and

Bottcher Receivers.

CHAPTER 13.

14.

Id.

16.

17.

18.

19.

20.

21.

22.

23.

24.

The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Eftlciency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bells.
Automatic Switches.
Telephone Line Construction.

CHAPTER 28. Metallic Circuits.
39. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
33. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser: its Use in Telephony.
35. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.
39. Long Distance Telephony.

• 40. Duplex Telephony.
41. Simultaneous Telegraphy and Teleph-

ony.
Appendix.

pabiisiiedanciforsaieby ELECTRBCIAN PUBLISHING CO., 6 Lakcslde Building, CHICAGO.
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CHICAGO EDISON CO.,

SS£ SUPPLIES,

138 jA.iy.A.^ia:m stT.,

DEALEKS IN

Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES, Etc.

IN STOCK,

T
ELEPHONES N'

We are sole manufacturers of the celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIED

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.
T
ELEPHONES

FOR ALL PURPOSES, AT THE LOWEST PRICES.
SEND FOR CATALOGUE.

MISSOURI TELEPHONE MFG. CO.,
109 K. llth !^treet.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers,

Write for prices.

FORSYTH &FISK,
Sole MaaufactnrerB,

04ii and «44 Bialte Bldg.,
Factory Ofilce : 33 Mfrs. Bldg., pU I n 1 (in
cor. Canal and Randolph St9., uniuAUU.

TELEPHONE CORDS
t^end. for Circular and

Price LiMt. Addresa

C. H. McEVOY,

The M.£B. Telephone Co.
Own letters patent No. 361,124,
Issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Buildins;, . . Philadelphia.

PKICEI^ RKI»UCEJ> !

Long Distance 'Phonps, complete, $10.50 net.

Midget 'Phones, tdlk 20 mites, complete, 9.00 net.

Complete Blake TrauBmitters, 1.95 net.

Blake Caetings, finished complete, .90 net.

Money order, or check with order. No catalogues.

PHILADELPHIA TELEPHONE COMPANY,
P.O. Eos 707. - Philadelphia, Pa.

""/he?eJELephone men."

"Are you still satisfled to strain your
windpipe every time you speals: in your
imitation 'Blaive' witli that little coil,

that is just right to talli across the street

with (if the street is not too broad).

But, I will tell you right here that my
No. 1 'phone will talk across this coun-
try if you have the wire put up."

None Better Hade. Price $10.00 Eacli.

W. A. GUSTAFSON,
joliet, ill.

For the WESTERN ELECTRICIAN,—8X.OO.

—

Magneto Bells
AND

standard
QoodB.
No

Infringements,
TELEPHONES.

Get Our Prices
Before

Purchasing
Elsewhere.

E. & F. GILLETTE,
BAYPOBT. COmiS.

TELEPHONES.
Magneto Bells.

Hunnings, Blake and Ball

TRANSMITTERS,
RECEIVERS.

Teleplione Wood Work.

INDUCTION COILS,
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots.

Send for Vataloyue,

mm ELECTRIC CO., - Mlanus, Conn.

THE STANDARD

LONG DISTANCE AND

EXCHANGE TELEPHONE,
AIAJDISON, AVIS.

EMPLOYING MILDE MICROPHONE.
aillde Battery Ti'aDSmitter. No adjustment required. WiU

not pack or get out of order.

We invite competition with all other instruments,
and send Phones for test to any part of the United States.

It is Absolutely Non-Infringing.

We Guarantee Protection to All Customers
-TKSTIMOMIAJLS.

We submit among hundreds of others the following testimonials, and call attention to the fact that
they are from expert electricians, managers of eschanges and superintendents of railroad telegraph.

" " "The Standard when known will linock out in-
ferior instuments," U. J, Fez,

Supt. Tel. C, M. & St. P. Ry.

"A whisper is distintly heard. We pronounce
the Standard perfect. "Steele Co. (N.D.) Tel. Co.

"We talked to Eowell. 75 miles, through storm
Induction. Have discarded the Bell for Standard.''

Pecob Irbigation & Imp. Co,,
Eddy, New Mexico.

"Have used Cushman, Harrison and Bell, but

consider the Standard far t^uperior."

C. A. Rood, Reedsburg, Wis.

"I should recommend Standard to our people, as

againtt any other with which I am familiar. The
test we gave was between St. Paul and Dickinson,
559 miles." 0. C. Geeene,

Supt. Telg. Northern Pacific Ry.

"Your instrumeote are working very nicely and
every one exceedingly pleased with them. You
will have all the business you can do,"

Home Telephone Co,, Sioux City, Iowa.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry.

"Have given Standard extremely hard testwhere
induction ia heavy, with most satisfactory results.

J. E. Michaels,
Supt. Tel. St. Paul & Dulnth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." Htimpheex Jones,

Washington C. H., Ohio.

"Their efficiency and working is perfect. We
shall use nothing but Standard."

Gallagher Beds. Meridian, Mias,

COBRKSPOAri>JBNCE SOI-ICITED.

"--. STANDARD TELEPHONE & ELECTRIC CO.
Madison,

Wisconsin.

p. L. 3P00NER, President. H- A. TAYLOR, Treaeurer E. W. BATCHELDEK, Secretary.
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THE FREEMM

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,

providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUGTION AND FULLY GUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

J. Frank Dnnbar,

Treasurer,

87 Summer St., Boston Mass. 4H

H

Electric Light Machinery

ARG or INGANDEIBGENT.

Address

"MACHINERY,"
Care of Western Electrician,

6 Lakeside Building, Chicago.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

PPECTAI-Tli":

Electric Railways and Power Stations.

1541 Hartiaette Bids.. Chlcaso.

William H. Bryan, m. Am. soo.m.e.

Mechanical and Electrical Engineer.

Conenltatlons, Reports, Estimates, Plans, Speci-
fications, Superintendence, Tests, Parchaslng.

Designs of Central Stations a Specialty.

Tnrner Baildins, t^t. Louis.

J. FRAXCIS SM.\LL,, Prop'r.

Chicago Electro-Mechanical Enterprise Co,,

Designers, Draughtsmen and Contractors

OF ANY

Machinery"^ ApplianceS'^MeclianiGS^"'' Electricity.

Suite i339-i340 Monadnock Block, CHICAGO.

Pateot Office Work
a Specialty. Consulting Engineer.

New Inventions
Developed.

We make drawings for any-
thing.

We invent to order.

We Bolicit patent canees.

We are In a position to Inter-
est Capital in any device of
merit.

What have yout

Write or call at our office.

All communications strictly

confidential.

$5 TO $15 TXSIiEPHOIffESS.
Supplies of KTery Description.

Transmitters (Blabe Pattern); Hnnning Silver Diaphragm or Magneto Receivers; Magneto
Bells; Wire Cross Arms; Insulators; Induction Coils; Bacbboards; Switches; Batteries,

etc. Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 343 Dearborn St., Chicago.

Western Agents for DANBURY ELECTRICAL WORKS.

Heating by Exhaust Steam,
WITHOUT BACK PRESSURE,

BY THE VACUUM SYSTEM.
ADVANTAGES.

1st.—Can be attached to existing plants at little expense.

2Dd.—Effects greatest efficiency from the heating surface by the removal of the
water and air, preventing water hammer and stagnant circulation.

3rd.— Saves coal by removal of back pressure from engines; water of con-

densation, etc.

We are owners of the patent and have equipped the largest plants in the United States; over 600

now in use. Will visit your plant and tell you how much we can benefit you, if you eo desire. Send
for catalogue P.

Exhaust steam Specialists,

POINT AND ELM ST5., CAIVIDEN, N. JWARREN WEBSTER & CO.,

LOUIS E. WALKINS,
Consulting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical Systems of Permanent Overhead Rapid Transit Trolley, Electrical Canal
Boat Propulsion, Undergrouad Conduits, Electric Governor and Meters

Electric railways examined, and reports made for capital.

Correspondence solicited. Ofllce and address, 30 Court St., Boston.

Foree Bain,

Cod suiting.
Designing,
Supervising,
Constructing,
Testing.

Electrical ard
Mechanical Engineer.

plans, Speclficatioos and
General Engineering.

Expert in Patent Causes.

Suite 1657. 1658 and 1659
Monadnock Huilding, CHICAGO.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office oi
home use, is issued by the Burlington
Route. Copies wUl be mailed to any ad-
dress on receipt of twelve cents In postage
by P. 8. EusTis, Gen'l Pass. Agent, C. B.
to Q. R. R., ChicsBO. 111.

Moonlight Schedule
FOR 1895.

Mailed to any address on receipt of

lO CENTS.

ELECTRICIA^f PUBLISHING COMPANY,
6 Lakeside Building, Cliicago.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

ELECTRICIAN PUBLISHING CO., ° ""cSst".!?."-

ONE
DOLLAR
EACH.

TRANSFORMERS.
A New Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling ofiF of walls.

With our wall or cross-arm hooks^ transformer may be Hung and

Connected in Five minutes.
Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Highest

in Efficiency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type "D" Transformer with Fuse Ping Bemoved.

WAGNER ELECTRIC MFG. CO., ST. LOUIS, MO.
.A.<3rmKrd3Esia.

BOSTON, 620 Atlantic Avenne.
PHILADELPHIA, 1000 Betz Building.
CINCINNATI, Ifil West Pearl Street.

MINNEAPOLIS, 249 Second Avenue South.
CHICAGO. 1236 Monadnocli Blocb.
SAN FKANOISCO, 64 Second Street.

BUFFALO, 126 Erie Co. Bank Building.
TOKOHTO, Canada, W. A. Jolmson Electric Co.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent Improvements made In tlie New American Turbine have Increased the power as per their dlara*
eter, and produced greater efficiency from whole to half water than any other tnrblne, as evidenced by tha
following, copied from certified testa made at Holyoke. Mass., on the dates named, and signed by A. F. SIok>
man, engineer In charge of experiments, and E. S. Waters, hydraulic engineer.

The orlglDala of these certl£cates and tests of other sized wheels can be seen at our office.

Test of a 4S-inch Wheel-Jnly 9, 1894.

Whole Gate
%

Head.

16.06
16.42

16.78
17.03
16,88

Bev.per
Mln.

119.17
122.00

117.33
111.83
118.67

Cn. Ft.

per Sec

141.58
127.18
112.60

98.12
82.07

Horee
Power.

205.27
195.19
175.74
149.99
118.40

79 76
82.56
82.18
79.31
76.62

Test of a 43-iiicIi Wheel -Jnly 14, 1894.

Head B^'-Per On. Ft. 1 Horse „,,„ '."<"" Min. nor SB.. I Pn„o, PTCent

Whole Gate

%
V, "

16.33
16.56
16.59

17.13

17.48

128.00
134.80
129.33
126.25
121.00

per Sec. Power.

134.18
120.85

104.86
92 76

70.80

199.56
188.14
162.89

142.40
82.77
79 21
70.60

For information and oatalogoe write

THE DAYTON GLOBE IRON WORKS CO..Dayton,0.,U.S. A.

%MM^Mmm^^^'^M^MMm^^Mli^^yliiaMsMTi3^
LJVI.MOYES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTING PLANTS.
Securing; a hiffti (rnaranteed |>erren iiifje and R^rent steadiness of

motion, under viirial>le loads. An unequaled eoneentration of power.
and an unpreeedenled hiffli velfwil.v. lis quickly operating bal-
anred ealeN. affords prompt aod fine ret^ulatioii Ijy covernor. SatiH>
raetion t^iiaranteed where othet-M fail. Write for Catalogue, and

j'aMEsTeFFEL & CO., Springfield, Oiiio, U. 8. A.

New Dynamo Tenders' Hand-Book.
By r. B. BADT.

226 Pages, 140 Illustrations. Flexible Cloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instruclions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAGO.

PLATINUM
For all Purposes.

Scrap aod Native Platloam Pnrchased.
Baker & CO., 4O8-414 New jersey

Railroad Ave. t Newark, N.J.

For the "WESTERN ELECTRICIAN,'

—fti.oo.

—

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

WATER-POWER
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction of plant. Consult us if possible before completing vour plans.

With REPLOQLE'S COHPOUiSD REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes, including Electric
Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO,

THE McGORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Oives more poorer as to diameter irith a

higher percentage of nseftal effect than any other
TFater-wheel heretofore made. All sizes, right and left

hand, are bailt from patterns perfected under sfstematlo teats In
the Holyoke Testing Flame.

Parties baring power plants which are nnsatlsfaotorr, uiA
those contemplating the Improvement of powers, will find It t*
their interest to confer with me, aw I am AvilliBg to guar-
antee results where others have failed, no mat*
rer what make of turbine has been in use. HTATK
RROEJLB£3IE»rT«^ AXU SEND FOB CATA-

S. MORGAN SMITH. York, Pa.
jEsttinates fomlihed for complete power plftoU aq4

FORilti ffsarantteA.

FUSE WIRE)-^--^^
AND LINKS r capacity.

FOR ALL SYSTEMS. >
^ 'VnWrm.

The Independent Electric Co.,

39lh St. and Stewart Ave., Chicago.

riectric Railway Supplies
^^^H irqjyi^' t'* ^y^f^fc^ The largest and most prosperons stree
^^^B <?s^.^^^^HW^^^^^k^^^^^=^ to all others on account of srreater strengl:]

GEARS. PINIONS. BEARINGS, TROLLEYS,

TROLLEY WHEELS AND HARPS.
railway companies in tiie country are using our supplies, and tliey prefer them
and durability. Correspondence Solicited.

This is the Improved

Nutlall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treasurer.

J. R. McQINLEY, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
CHAS. J. MAYER, 121i Betz Building, Philadelphia, Pa,, Middle States Sales Department.
OHAS, N. WOOD, 180 Summer St., Boston, Mass.. New England States Sales Department.
STANDARD R'Y SUPPLY CO., MoDadnocb Block, ChicBRO, 111., N. W. States Sales Department.
A. S. PARTRIDGE, Bauk of Commerce Building, St. Lonie, Mo., S. W. States Sales Department.
CHAS. A. OAVAGNA, Neave Building. Cincinnati. Ohio. Central States Sales Department
EDWARD P. SHARP, 44 Niagara St., Buffalo, N. Y., Northern States Sales Department.

SOHMINKE & NEWMAN, Mew Orleans Sales Dep^. No. 321 Maeazlne 3t., New Orleans, Lb, JOSHUA HEKDY.MAOHINE CO., Paoiflo Ooaet Sales Dept., No. 38 Freemont San Francisco, Oal.
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FONTAINE CROSSING & ELECTRICAL CO.
Now is the time to place your orders for Ventilating Apparatus*

Sizes: 18 inches to 96 inches in diameter. Wound for no, 220 and 500 volts,

FULLER'S PATENT COMBINATION FAN MOTOR
For public buildings, theaters, hotels, restaurants, factories, churches, and all places where fresh air is necessary.

What you want Is FRESH AIR, not the sime air churned over and over again, as is the case with toy Fan Motors of

10 and 12 inch variety.

Also Manufacturers of Fullep Double-Voltage Dynamo, Standard Dynamos and Motors.

Friees Qnoted on Application.

Works and Main Offices, DETROIT, MICH.
Chicago Office: New York Office: Boston Office: St. Louis Office:

1020 The Rookery. 67 Cortlandt St. Room 20 B, Equitable Bldg. 7026 Michigan Ave.

ELLISON & THOMPSON, Agts. J. JONES & SON, Agts F. P. BARNES, Agt. W. S. MERKLE, Agt.

Gas,

OasolineTHE OTTO

ENGINES
and
Natural Gas

Electric Lighting.
Sizes 2 to 250 H. P.

Electric Light Plants in Operation from

2 to 250 H. P.

^^S^r The Otto Gas Engine Works,
PHIIiAI>EI.FHIA.

Save Money and Economize
BY USING

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

Can be applied to any type of boiler without
stoppage of works.

High temperature of feedwator Tsuch above
boiling point.

Catalogues, Plans and Specification

on Application.

SOLE MAKERS IN THE UNITED STATES.

THE FUEL ECONOMIZER CO.,
MATTEAWAN, N. Y.

CHICAGO OFFICE, 1B40 MARQUETTE BLDG.

J. C. BRILL COMPANY, PHILADELPHIA,
BUILDEES OF EAILWAT AND TEAMWAY OAES OF ALL GLASSES.

Bpeolal attention given to the building of Electric Motor and Trail Oars.

IdorB of Brill No. 31 Tmok with aoUd forged frame, aad "£areka'* Maxlicuni TraotloD FlTotAl Truck.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.

Manufacturers of the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.

BLTILT IN UNITS OF 50 XO lOOO H. P.

ALSO BUILDERS OF

Smolte Stacks, Tanks, Etc., and All Classes of Iron Work.

Specifications, drawings and prices famished
on application.

Send for Catalogue of Climax and Comoound Boilers.

Racine Automatic
HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially AJiiiileil for

ELECTRIC
LIGHTING,

And all places where
high speed hi cinnecUoii
with economy Is desired.

Over 2,500 in use.

Porccpineand Tubulur

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new 1

to 6 H. P. Automatic
Engine and Jioller

outfit.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Building,

Works. Racine, Wis, CHICAGO, ILL.. U. S. A.

THE MANISTEE IMPROVED

STEAM PUMP
For Every Possible Service.
Reliable and Durable.
Excelled by None.
Automatically Governed.

MANISTEE

IRON WORKS CO.,

MANISTEE, MICH

Western Agents;

WESTERN VALVE CO., Chicago, III.

ROOT IMPROVED WATER TUBE BOILER.

SELLINQ AQBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ofiio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

,NfaS\<,fM|!^u^i^'c?ul.s PHOSPHOR-BRONZE
REC-TRAOE MARKS. INGOTS, CAST! NGS, WiRE, S HEET &C.

TheRhosphor BRONZE Smelting Co.LiMiTED
2 200WASHINGT0NAVE.,PHILflDELPHIA.,PA.

'. ORIGINAL MANUFACTURERS OF PHOSPHOR-'
(0£ ,/: 0' " Bronze IN theUnited States AND Sole
j.^nfi/u,^-Jjw7,^. Makers of"ELEPHANT BRAND"Phosphor-Bronze.
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WESTINQHOU5E
ELECTRIC & nFQ. CO.,

5,000 H. P. GENERATOR USED AT NIAGARA.

We make A. C. and D. C. Generators from 1 H. P. to 5,000 H. P.

WESTINGHOUSE

ELECTRIC & MFC. CO.,

PITTSBURG, PA.

ONE H. P. MULTIPOLAR D. C. GENERATOR.

80HMlrOas~arjrJirffmgB7-rrew-omagnB ucuvB */qyT,^-^cro.-o«»~.i«.e™'"".-""v*"
'

Bil

OFFICES IN ALL PRINCIPAL CITIES.
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"Let dogs delight

To bark and bite.

For 'tis their nature to—"
—Isaac Watts— his Hymns.

f

OF CLEVELAND, OHIO,
Has no time for sentimental quarrels. It is kept busy filling orders for

ii

Buckeye " Incandescent Lamps.

IN FOUR YEARS IT HAS EN-

LARGED ITS FACTORY FA-

CILITIES FOUR TIWIES. AND

NOW PRODUCES

7,500
FINISHED LAMPS PER DAY,

THE LARGEST PRODUCTION, WITH ONE EXCEPTION, IN THE WORLD.

WHY?
Because "BUCKEYE" LAMPS are the BEST, and without contracts

or burdensome conditions Central Stations and isolated plants

prefer to use them.

Send to us or nearest agency for New Illustrated Catalogue.

GENERAL DISTRIBUTING AGENCIES:

(These Agencies always carry a large and varied stock of Buckeye Lamps.)

Manhattan Gen'l Construction Co., 44 Broad St., N. Y.

Vallee Bros. & Co., 619 Arch St., Philadelphia.

Robbins Electric Co., 830 Liberty Ave., Pittsburgh.

The B. G. Bernard Co., Troy, N. Y.
Buffalo Electric Co., Buffalo, N. Y.
Post-Glover Electric Co., Cincinnati, O.

J. H. Cooke, 753 Monadnock Block, Chicago.

Electrical Engineering Co., Minneapolis.

California Electrical Works, San Francisco.

L. E. Miller, Houston, Texas.

Wm. Oswald, 730 Customhouse St., New Orleans.

Mississippi Valley Electric Co., St. Louis.

local Agencies in other cities.
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,^^^POROUS .>
Why not get ^^C^' a
the best ? 4^V^y^

1888. ^y- .',''"•

^^d ^ *'*"! order.

ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South 2^ St. Philadelphia

Catalogues on Application
Send BnslDess Card and mentiOD

Western Eleotbioian.

*1)ynamo
cgELTINGr,

IpuiNE RAWHIDE

_ZpCE LEATHER.

Ss.filiLTZ'S PATENT
'*

PULLEY COVER.

a DRESSING
_1 AND

Selt cement.WOVEN LEATHER UNK BEtTINGftv %

BRANCHES: 164 Sammer St., Boston; 113 Liberty St., New Toik; 129 North 3d St., PUladelphii

BINDERS
For the Western Electrician

Electrician Publishing Co.,

« fiafceside Bldg., - Chicago. $1.00

Ua

\5PRmO TEMPERED

"J READY- To USE

•

TlADEin 5HEET5f-OR
i

i fLAT- SPRiriGS-AMD WIRE:'

For COILED^PRIM OS

'°"'"
CtieGQILLU-SAUSCANAL6r (

FIRE!

The destruction of our works by fire on April 7, was almost complete.

We have already resumed manufacturing and are making limited shipments which are daily increasing:.

Send us your OrderSm We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

NeTTC- "TTo'xls.. OIiloaB^. JBostoai.
SIZES VP TO iiSO H. P.

Z=>l3.11a>d.eXpli.±ct..
FIRE!

IMPORTANT ANNOUNCEMENT.
We have employed I s Superintendent, MK. A. L. EEIKMANN, formerly Supt. of THE SAWYER-MAN FLBOTRIO
CO. Hie ability is known to everytody in the electric light butinees. Kecent improvemenia made by him, added to
the qualities which have already given our lamps buch an enviable reputation, easily make the

QjOcVJUvvJWUM
'1 \

,

INCANDESCENT LAMPS the HIGH GRADE STANDARD OF THE WORLD.
Quality will tell and we invite comparleona and teste. Write to ns before placing your orders.

'9.

New Yorl Office, 39 Cortlandt St.

aiain Ofllce anil Factory: !:<I09 to S017 Pine Street, St. Iionls

Black Diamond File Works.
inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Onr regular goods, are on ^ale in cveiy lerding Hardware
Store in the IJnitrd States and Canada.

G. k H. BARNETT COMPANY,
Philadelphia, Pa.

W m-^wx^

SPEAKIN6 TUBES and WHISTLES.
Oral, Electric, Pueaiuatic and Mechanloal

ANNUNCIATORS AND BELLS.
Fnll Iilaa Always ta Stock.

W. R. OSTRANDER & CO.,
a04 Fnlton St., New fork.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send for Nkw OATAl.oauK. Ont Angnst 1st

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

SULUNO AaENTS:

MASON ELECTRIC
EQUIPMENT CO.,

A. W. SOLOMON, SavaDnah, Ga.
HOEFeEFJ, MOXHAM & CO.,

No. &0 William St , New York.

CHICAGO, ILL.

J03HDA HENDT MACH. WORKS,
Saa Fiancieoo, Cal

Manufactured by THE FISERITE CO., Kechanicviile, N. Y.

Electric liighting and
Power Apparatoa.

THE

The Brush Double Arc

Lamp Patents sustained t

repeated declsloos

of U. S. Oourtg, BRUSH
ELECTRIC CO.,

Agencies In all large cities.

The Russell Electric Company,
No. 10 Arc Dynamo, 100 lights, 2,000 candle power. Denver, Colo.

Bagnaii & Hiiiis, Yokohama, Japan, office and Works, Cor. Belden and Mason Sts.. CI.ETS1 AJTD, OHI«
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INSULATED
WIRES AND CABLES.SIMPLEX

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

'*"H.''R.'HixsoNr'
Simplex Bleotrical Company,

1137 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. Underground and Submarine.
for Teleplione, Telesrapli, lilgiit and Poirer.

HEBITE TAPES, Write tor catalogues, samples and prlcei.

W. B. BBIXEV, SIfr.. J. K. Tl\M, Gen'l Agent
803 Broadway, TSe-w Torli.

s. r. B. iioBse. CAiiiFOKsriA fi.ec. wks.
c liicaso. 111. San rraneisco, 4 al.

KRW OBK.EAKH K1.EC. CO., New Orleans, lia

WILLABD L. A>'DEE, ) ,^j_„. »».„.„.„ GEO. T. MANSOK,
H. DUKANT CHEETEB, \

»i^8S> Managers. gj^.j g^^,,

THE OKONITE COMPANY,

ff . H. HODGINS,
Secretary,

LIHITED,

*0N'-5

TRADE MARK.

13 Park Row, New Yortec
INSULATED

WIRES ilDCABLES,
For Aerial, Submarine and Underground Mm^

Candee Aerial Wires.

Manson Protecting Tape.

OI(onite Waterproof Tap®.
BRf%.NCHES:Olilc<igu. Bo<tton, Philadelphia, Pittsburgh, AlinneapolU, Cincinnati,

Kansas City, Omaha, Loaisville, St LouIh, San Francisco, Liundon and So. America.

SOLAR CARBON: MANUFACTURING CO.,
aiAJVlTFACTITBEBS OF

Carbon Brushes. Battery Carbons.

SoHd Electric Light Carbons,
For any System, of any degree of hardness.

Soft Cored Carbons (a^ot HoiiiiOW),
For Arc Lamps on Incandescent and Railway Circuits.

SOLAR CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE, PITTSBURG, PA.

ELECTRICITY
Mechanics; Mechanical Drawing; Architecture; Architectural Drawing and Design-
ing; Masonry; Carperdry and.Joinery; Ornamenial and Structural Iron Work; Steam
Engineering (Stationary. Locomotive or Marine); Railroad Engineering; Sridge
Engineering; Municipal Engineering; PUnnbing and Heating; Coal and Metal Min-
ing; Prospecting, and tlie English Branches. Until fnrtoer notice experimental
apparatus will be famished free to sfciidents. Send for Free Circalar, stating the sub-
ject you wish to study, to

The Xntemational Correspondence Schools, Scranton, Pa.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

C. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smilh & Wallace, Hamilton St , Boston, Mass.
Ed. P. Sharp, i4 Niagara St., Buffalo. N. Y.
Arthur S. Partridge, Bant of Commerce Bldg.,

St. Louie, Mo.
StandardBy. Supply Co., Monadnook Bldg.,

Chicago, III.

Eager & Atwater. 214 Pine St , San Francisco,
California.

Central Electric Co., 173 Adams St., Chicago.
Harry M. ShflTp, 126 Liberty St., New Tork.

^ESTIIN EleoMcal \mmm\ Co.

114-120 William St , NEWARK, N. J,, U. S. A.

MmM Dial

Uatioi Instruments.

These iafltrumeots are
baaed upon the same gen-
eral principle and are just

as accurate as our regular
Standard Portable Lirect
Current Voltmeters and
Ammeters, but are muuh
larger, and tbe working
part^ are inclosed in a

neatly designed dast-proof
cast-iron case which effect-

ively shields the instru-

ments from disturbing in-

fluences of external mag-
oet.c fields. IVeston Standard Illuminated

Dial Station Toltmeter.
Style B. -'Flash Type."'

the Western Electbician when writing for catalogues

Weston Standard

Portable Direct Heading
Voltmeters and Millivolt-
meterri. Ammeters and Mil-
ammeters, Wattmeters
and Voltmeters, for Alter-
nating ana Direct Current
Circuits.

Our portable iuetruments
are recognized asstandards
throughout the civilized
world.

Our Semi-Portable La-
boratory Standard Volt-
meters nnd Ammeters are
still better.

They are the most relia-
ble, absolute standards for
Laboratory use.

Packard Lamps
are the only lamps which give full candle

power at initial efficiency after burning six-

hundred hours. This we guarantee.

MAKERS OF PACKAED LAMPS.
NEW YORK & OHIO COMPANY,

^TABRRN, OHIO.

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & I. M. ANDERSON,

289 to 293 A Street, Boston, Matt.
CorreBpondeDce Solicited.

MANtTFACTnBEB OF

INS17I.ATESD ELiEGTRIG WIRE,
FLKXIBLE COKUS and CABliES.

zno and SOe BTOFth Third Htrent. - - PITlT.«nv,l.,l>HTA. pa.

BEST OF ALL IS

Slade by .1. H BIXXBL.!, & CO., 7e Coi'tlandt St., New Vork.
Beet Cocstruction and Ingredients. Strongest, most Durable and Reliable. Size 6x2^, GO cts per cell.

LIBERAL DISCOUNTS.

National India

Rubber Co.'s

WirestndCaliies.
PKEDEKIOK 8. MINOTT, General Manager. p^^tory and Office.:BRANCHES

:

New Xork Office, 487 Broadway, H. L. Burdick, Mgr. RRIQTni R I
San Francisco, hll and 579 Market St. OHIO I VU, Hi !
Cbica j^o. Metropolitan Electric Co., 186-188 Fifth Ave.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plant*«
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

KKPK tiSJENTATlVES.
JDLIAN SOHOiLL & CO., - 126 Liberty St., N. T. Olty.

HOFFMAN-EnSSELL CO., - 82 Late St, Chicago, DL
iCEANTON SUPPLY & IVIACH'T CO., - ScrantOD, Pa.
THOS. K. CAREY & BEOS. CO.. 26 LlgM St., Baltimore. Md.
MITCHELL. LEWIS & STAYER CO.. Seattle. Wash.

THE BALL ^ WOOD COMPANY,
Builders of ImproTed Antomatio Cnt-off Eiig:ixie8*

BEFIt£SJB]KTATlV£!<» :

Stern & Silvermat], 707 Arch St., Philadelphia, Pa. 0. E. Sargent, Fort Dearborn Bldg., ChictgO, IlL
George M. Kenyon, Endicott Arcade, St. Paul, Minn. James & Company, ChattMiooga, Tenn.
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ELECTRIC LIGHTING SUPPLIES.

CARPENTER ENAMEL RHEOSTATS.

CENERAL ELECTRIC COMPANY
f

Boeton, Mass.. iSo Snmmer Street.

New York, N. Y , 44 Broad Street.

Syracuse, N, Y., Sedgwick, Andrews & Kennedy B'dg.
Bnffalo, N, Y Erie County Savings bank Building.

Philadelphia. Pa., 5cq Arch Street.

Baltimore, Md., 227 East German Street.

Pktsbnrg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N. Y.
SAl,ESOFFIC'KS:

Atlanta, Ga., Equiubie Bnilding.

Cincinnati, Ohio 420 West Fourth Street.

Columbus. Ohio. 14 North High Street.

Nashville, Tenn.. 308 North Summer Street.

Chicago, 111., Monadnock Building.

Detio't, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 1 31 h Street.

Kansas City, Mo. , New York Life Building.

St. Louis, Mo., Wainwrigbt Building.

Dallas, Tex., Comer Eim and Griffin Streets.

Helena, Mont. , Electric Building.

Denver, Colo., 505 i6th Street.

San Francisco, Cal , 15 First Street.

Portland, Ore., Worcester Bldg.

For all busiress outside the United States and Canada: Foreign Department, Schenectady. N. Y., and 44 Broad Street, New York.

For Cacada, address Canadian General Electric Company, Ltd., Toronto, Canada.

^TIT^ ....^1 ^.....^
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST. |

A.beDdroth & Boot Mfg. I

Co six

American Elec. Mfg.Co.... !

imerlcan Electrical
Works li

Am. Silk Mfg. Co

A-Dderson, Albert & J. U... i

Andrae, J. -i Sons Co sv

Arnold. B. J xTii

Babcock & Wilcox Co., Tbe. 1

Bain, Foree stU

Baker* Co xviii

Ball A Wood Co., The.... i

Barnes. Wallace xii

Barnett Co.. G. A H xsil

Beacon Lamp Co s^'i

Beetboven Piano & Organ
Co six

Belknap Motor Co sil

Besly & Co.. Chas. H sxil

Boston Braid Mfg. Co

Boadreaux Dyn. Brush Co. vii

Boynton Multivolt B. Co..xiii

Bradbary-Stone Klectrlc
Storage Co x*

Brady, T. H sii

BrlUCo., J.Q.... six

Brliey, W. R 1

BruBh Electric Co xxii

Bryan, Wm. H ^ivii

Bryant Electric Co

Buckeye Electric Co vii

Bunnell* Co., J. H i

Butler Hard Rubber Co ...
.

Card Electric Co iv

Catterson, Geo. N xi

Central Electric Co v

Central Mfg. Co xiii

C. B. &Q.R. R itii, xTiii

Chicago Edison Co xv

Chic. Elec.-Mech. Ent. Co. xvii

Ch ioago Else.& Stereo Co .
xit

Chic. Genl. Fixture Co.... iv

Chlsholm & Co., A xii

Chuse &Co., J. F xix

ClarkElec. Spec Mfg. Co.. xli

ClonbrockStm Boiler Co.. xis

ColburnElec. Mfg. Co

Colgate Co., Geo. L

Corey, R.B Iv

Cor. School of Technology, x

Crocker-Wheeler El. Co...xxii

Dayton Globe Iron WorkB
Co xviti

DeRonde & Co., A iv

Diamond Electric Co

Directory, Principal Elec.

and Mech. Engineers xvii

Dixon Crucible Co., Job.. . xl

Eastern Electric Cable Co. .
xi

Eddy Elec. Mfg. Co vii

Edgerton Pottery Co xxii

Edwards, W. S. Mfg. Co...

Electric Appliance Co x

Elec. Engr. & Supply Co....

Electric Protection Co vii

Electric Storage Battery
Co.. The

Electrician Publishing Co.
.. viii,ix,xli,xlii.xiv,xvi,ivii

Empire Cnina Worts xi

Farr Tel. & Const . Supply
Co XV

FiberiteCo., The xxii

Fontaine Crossing & Elec.
Co

Forest City El. Wks

For Sale Adyer'ments xii

Forsyth & Fisk xv

Port Wayne Elec. Corpora-
tion xxl

Fuel Economizer Co

Garlock Packing Co

General Electric Co 11

viil

xii

xtx

Globe Electric Light Co...

(iooch, Chas. J

Goubert Mfg. Co

Gustafson, W. A
Hardtmuth A Co., F

Harrington, Son&Co.,E.,

Hart (b Hegeman Manufac-
turing Co xvii

Hartley Elec. Works xll

Helios Electric Co vi

iv

xix

Independent Elec. Co— xviii
|

Interior Conduit A I. Co. . . . x

iDtemat'lCor. Schools i

Johns Manufacturing Co.,
H. W vill,

Keystone Tele. Co xv

KlipsielnA Co., A x

LeclancheBat. Co., The.... xiii

Leffel ACo.. James xvlli

Louisville Elec. Wks iv

Lukens Iron A Steel Co. .
—

MacCordyA Smith xi

Manistee Iron Wks. Co.... xix

McEvoy, C. H xv

Mercantile Trade List S. Co. xii

Metropolitan Electric Co. xvi

Mlamlsburg Electric Co... xii

Mianus Electric Co xv

Missouri Tel. Mfg. Co.... xv

Moore, Alfred F l

Morris, Tasker ACo
Moyes, L. M xvlli

Munsell&Co., Eugene...

National India Rubber Co . i

Newton Rubber Works. . . .
vi

New York Insulated Wire
Co..

New York A Ohio Co

.

NuttallCo., R. D

xili

1

.xviii

Ohio Storage Battery Co...

OkoniteCo.. The 1

Ostrander A Co.. W. R x

Otto Gas Engine Wks....

Partrick & Carter Co ... . xxii

Partridge Carbon Co 1

Peru Elec. Mfg. Co iv

Phila. Telephone Co xii

Phmipslns'd. WireCo.... xl

Phosphor-Bronze Smelting
Co., Ltd xix

Piatt, O. S xxii

Public Telephone Co x

Pumpelly-Sorley s. B, Co... is

Qaaker City Elec. Co xi

Queen ACo., Inc

Racine Hardware Co xix

Reisinger, Hugo x

Replogle Governor Wks. xviii

Roth Bros. & Co viii

Royal Electric Co vlii

Samson Cordage Wks x

Sells, O. P xvii

Shultz Belting Co xxii

Siemens A Halske E. Co. .

Simplex Electrical Co.,The, 1

Sioux City Brass Works. .

S. K.C. Specialty Co xiil

Smith, S. Morgan xviii

SoJar Carbon A Mfg. Co— i

Solar Electric Co

Southgate & Co., W. B... xxii

Standard Electric Co x

Standard Electric Time Co. xii

Standard Paint Co x

Standard Tel. A Elec. Co. xv

Standard Thermometer Co.xiii

Standard Underground Ca-
ble Co

Stanley Electric Manufac-
turing Co

Stllwell-Blerce A Smith-
Valle Co xit, xiil

Swarts Metal Refining Co.

UnionHeater Sup. Co. .. .. xix

United Electric Improve-
ment Co viit

U. S. Telephone Const. Co. xv

Valentine-Clark Co x

Vulcanized Fibre Co xyi

Wagner El. Mfg. Co xvii

Walker Mfg. Co

Walklns, Louis E xvii

Want Advertisements. ... xii

Waterman, Chas. H xiii

Webster, Warren A Co

Wertheim, Ed

Western Electric Co xi

Western Telephone Con-
struction Co xlv

Westlnghouse Elec. and Mfg.
Co XX

Westlnghouse Machine Co.xvii

Weston Electrical lust. Co.. I

Weston Engine Co i

CUSSIFIED LIST.

Aocnmalators

.

Bradbury-Stone E. S. Co.
Electric Storage Battery Co
Ohio Storage Battery Co.

i

Anniuiciators.
Central Electric Co.
Chicago Genl Fixture Co.
Electric Appliance Co,
Ostrander ACo., W. R.
Partrick A Carter Co.

Arc liampB.
Central Electric Co.
Chicago en'l Fixture Co
Corey, R. B.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Helios Electric Co.
Solar Electric Co.
Standard Electric Co.
Standard Thermometer Co.
Wat rman.C. H.
Westlnghouse El. A Mfg. Co.

Arc lAs^t Cord.
Samson Cordage Wks.

Batteries and «f ars.
Andrae A Sons, J.
boynton Multivolt Batt'yCo.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric-Power Storage Co.
Electric Storage Battery Co.
Hemingray Glass Co.
Leclanohe Battery Co., The.
Miamisburg Electric Co
Newton Rubber Wks.
Ohio Storage Battery Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
PumpelleySorley S. IJ, Co.
Western Electric Co.

Bells.
Andrae A Sons, J.

Central Electric Co.
Electric Appliance Co.
Huebel A Manger.
Ostrander* Co., W. R.
Partrick A Carter Co
Western Electric Co.

Beltine.
Shultz Belting Co.

BIOAV Torches.
Union Heater Supply Co.
White Mfg. Co.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co,
Moyes, L. M.
Racine Hardware Co.
Weston Engine Co.

Boob:s« filectricai.
Electrician Publishing Co.

Bronze

.

Besly & Co., Chas. H.
Phosphor Bronze Sm.Co., Ltd.

Brnsliea.
Belknap Motor Co.
Boudreaui Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Co.
Solar Carbon A Mfg. Co.

Barslar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Cables(See Insulated Wires.)
Cables, Electric .(See In-
sulated Wires), Copper,
t^heet and Bar.
American Elec. Works.
Brixey, W. R.
Central Electric Co.
Eastern Electric Cable Co.
Elec. Engr. A Supply Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons, Points APlates.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey. R. B.
DeRonde ACo., A.
General Electric Co.
Hardtmuth A Co., F.

Partridge Carbon Co.
Reisinger, Hugo.
Solar Carbon A Mfg. Co.
Wertheim, Ed.
Western Electric Co.

Clocl«s, Watchmen^s.
Southgate A Co,, W. B.

Compound.
Chisbolm A Co., A.
Standard Paint Co.

Condnlts.
Central Electric Co.
Interior Conduit A Ins. Co.

Construction & Repairs.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
Btirtley Elec. Wks.
Royal Electric Co.

Contractors and Blectrlc
liiffbt Plants.

Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm. H.
Card Electric Co.
Chic. Elec.-Mech. Ent. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Grossing A El. Co.
Ft Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co.
Royal Electric Co.
Sells, O. P.

Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec improvement Co
Walkius, Louis E.
Westlnghouse Elec A Mfg. Co.
Western Electric Co.

Copper.
Besly A Co., Chas. H.
Mlamlsburg Electric Co.

Copper Wires.
American Electrical Works.
Besly ACo., Chas. H.
Brixey, W. R.
bunuell A Co., J. H.
Central Electric Co.
Electric Appliance Co.
Fiberlte Co., The.
General Electric Co.
independent Electric Co.
National India Rubber Co.
Okonite Co. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Eleotrio Go.

Corduee.
McEvoy, C. H.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Armst Pins and
Brackets.
Anderson, Albert A J. M.
Brady, T. H.
Central Electric Co.
Central Mfg. Co.
Electric Apphance Co.
Elec Engr. A Supply Co.
ParrTei. A Const. Supply Co.
FiberiteCo., The.
Nuttal Co., R. D.
Partrick A Carter Co.

Cnt-Onts and Swltcbes.
Anderson, Albert A J. M

.

Andrae A Sons, J.

Bryant Electric Co.
Bunnell A Co.. J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Crocker-Wheeler Elec. Co.
Diamond Electric Co.
Kddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel, A Const. Supply Co.
Fiberlte Co., The.
Forest City Elec. Wks.
Forsyth A Fisk.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hari A Hegeman Mfg. Co.
Huebel A Manger.'
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Nuttall Co., R. D.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Piatt, O S.

Royal Electric Co.
Sojar Electric Co.
Wagner Elec. Mfg. Co.

I>ynainos

.

Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colbum El. Mfg. Co.
Crocker-Wneeler Ji^lec. Co.
Eddy Elec. Mfg. Co.
Fontaine Crossing A EI. Co.
Ft.WayneElec. Corporation.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit A Ins. Co.
Quaker City Elec. Co.
Roth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westlnghouse Elec. AMfg.Co,

Beonomizers.
Fuel Economizer Co.

Electric Baliways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westlnghouse El. A Mfg. Co.

electrical and mechani-
cal Ens^ineers.

Arnold, B J.

Bain, Foree.
Bryan. Wm. H
Chic. Elec.-Mech. Ent. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
SellP. O. P.

Walkins, Louis E.

Electrical Instrnments,
Anderson, AlbertA J. M.
Bunnell ACo., J. H.
Central Electric Co.
Diamond Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co
Piatt, O. S
Queen A Co. Inc.
Southgate A Co.. W. B.
Weston Electrical Inet. Co.
Whitney Klec. Inst. Co.

Blectrlcal (Specialties.
Clark El. Specialty Mfg, Co.
Electric Protection Co.
Interstate Com. El. Const Co.

S. K. C. Specialty Co.

Electroliers, etc.
Edwards, W. S. Mfg. Co.

Electro-Plating Wach'y.
Besly A Co,, Chas. H.
Colburn El. Mfg. Co,
General Electric Go.

Eneines* C^ss.
Otto Gas Engine Wks.

Eneines. Steam.
Ball A Wood Co., The.
Chuse ACo., J. F.
Racine Hardware Co.
Westlnghouse Machine Co.
Weston Engine Co.

Ensravers.
Chic. Electro A Stereo Co.

Fan OntAts.
Central Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre. „ ^, „
Butler Hard Rubber Co.

Volcaniied Fibre Co.

Fire Alarms

.

Partrick A Carter Co.
Western Electric Co.

Forses.
Union Heater Supply Co.

Fuse TVlre.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberlte Co., The.
General Electric Co.
Independent Electric Co.

Gas Ijlebting, Electric.
Partrick A Carter Co.

iirears.
Besly A Co., Chas. H.
Nuttall Co., R. D.

General Elec. snpplles.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly ACo., Chas. H.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Electnc Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A.Smith.
Metropolitan Electric Co.
Mianus Electric Co.
Partrick A Carter Co.
Peru Elec. Mtg Co.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S K. C. Specialty Co.
Solar Electric Co.
Standard Tel. A Elec.Co.

Globes and Electrical
Glassware.

Edgerton Pottery Co.
Edwards, W. S. Mfg. Co.
Hemingray Glass Co
Peru Elec. Mfg. Co.
W'hite Mfg. Co.

Grapbite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.

Hard Bnbber Goods.
Butler Hard Rubber Co.
Fiberlte Co.. The.
Newion Rubber Wks.

Insulators and Ijisnlat-
ins materials.

Anderson, Albert A J. M.
Andrae A Sons, J.

-Brixey, W. R.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chisbolm A Co.. A.
Crocker-Wheeler Elec. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr TeL A Const. Supply Co.
FiberiteCo., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Louisville Elec, Wks.
MacCurdy A Smith.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated WIreCo.
Nuttall Co., R. D.
Okonite Co., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated Wires and
Cables—niasnet VTire.

American Electrical Works.
Brixey, W. R.
Bunnell A Co.. J. H.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated WlreCo.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

Lamps. Ijicandescent.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Electric Appliance Co.
Ft.WayneElec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A OnloCo.
Partrick A Carter Co.
United Elec. Imp. Co.
Westlnghouse Elec.AMfg Co.

JUlffbtnine Arresters.
Colgate Co , Geo. L.

Diamond Electric Co.
Electric Appliance Co.
General Electric Co.

aiaclunerT AVipers.
Am. Silk Mfg, Co.

Haenet Wire.
(See Insulated Wires.)

necbanlcal Maehinery-
Besly ACo.. Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Manistee Iron Wks. Co.

Hica.
Johns Mfg. Co., H. W.
Munsell A Co. Eugene.

Hlnlns Apparatus, Elec
GenerS Electric Co.

SKotors.
Andrae A Sons, J,
Belknap Motor Co.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colbum El. Mfg. Co.
Crocker-Wheeler Elec. Co
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co
Ft. Wayne Elec. Corporation
General Electric Co.
Hartley Elec. Wkp.
Interior Conduit A Ins Co
Quaker City Elec. Co
Roth Bros. A Co
Royal Electnc Co.
Sioux City briii. Woras
Standard Eitciiic Co
Stanley Elec. Mfg. Co
Wagner Elec. Mfg. Co
Walker Mfg, Co.
Westlnghouse El. A Mfe C(.Pacluo^.
Besly A Co., Chas. H
Gariock Packing Co

Paints.
MacCurdy A Smith
Standard Paint Co

Pbospbor Brouze
Phosphor Bronze Sm.Co LfiPiauoH aod Organs
Beethoven Piano A Organ CoPlatinum.
Baker A Co.

Poles.
Morris, Tasker A Co
Nuttall Co., R. D
Valentine-Clark Co.

Porceialn.
Empire China Works
General Electric Co
Hemingray Glass Co.
Peru Eiee. Mfg. Co.

^i^.**'
**.**?****' *iA«ctri«:al.

Electrician Pubilahiug uoPumps.
Manistee Iron Wks. CoPush Hn.tuus
Central ElectrlcCo.
Electric Appliance Co
Partr ct A Carter Co.

Bbeostats.
Central Electric Co
General Electric ijo
Royal Electr c Co,

l^al Ammonltiv.
Kllpsteln ACo, A

Silk Urttid.
Boston Braid Mfg CoSpeaklns Tnbea.
Central Electric Co
Electric Appliance Co
Ostrander A Co

, W R
Partrick A Carter Co

Speed Xudicatorei
Besly A Co., Chas H
Colgate Co., Geo. L
Diamond Electric Co
Queen A Co. Inc.
Weston Electrical Inst. CoWhitney Elec. Inst. Co

Sprlng-t
Barnes, Wallace

Steam AeatinK.
Goubert Mfy. (Ja
Webster A uo., VVarren

Sioraee Hatterles
Bradburry-Stone E. s. Co
Electric storage Battery co.Ohio Jjtorage Battery Co
PumpelleySorieyS. B. Co.street Cttrs.
Brill, J. Q. Co.

Tapes, [Dsnla'tine

trix^y^W.^R"''"''^^'
^•'^^^

Central Electric Co.
Electric Appliance Co
Moore, Alfred F
o^"^ y.*^^^ Insulated Wire CoOkonite Co.. The.
Simplex Electrical Co
Standard Paint Co

Telegraph Appuratus
-Kiectnc Appliance Co
Partrick A Carter Co
Western Electric Cf>

Telephones and Tele-phone inaterial.
Andrae A Sons, J,
Central Electric Co
Farr Tel. & Const. Supply Co
Forsyth A Fisk.
Gustafson, W. A.
Keystone Te ephone Co
McEvoy, C. H,
Mianus Electric Co
Mo. Telephone Mfg' Co
Phlla. Telephone Co
Public Telephone Co
Standard Tel. A Elec 'co
U. S.Tel. Const. Co' '

Western Electric Co
Western Tel. Const. Co

Transformers

.

Central Electric Oo
Chicago Gen'l Fixture CoDiamond Electric Co
Ft.WayneElec. Corporation
General Electric Go.
'UarileyEJec. Wks.
Louisville Elec. Wks
Royal Electric Co.
Stanley Electnc Mfg Co
Wagner Elec. Mfg. Co

Trolley Cord.
Samson Cordage Wks

Trucks. Electric Car
General Electric Co
Westlnghouse El. A MfK CoTurbine n^eels
Dayton Globe Iron Worts Co
Leffel A Co., Jas.
Replogle Governor Wks
Smith, S. Morgan.
StlllweU-Blerce A Smlth-
Vaile Co.

UnlTersities.
Cor. School of Technoloey
Int. Corr. Schools.

TVater Wheels.
Leffel ACo., Jas
Replogle Governor Wks
Smith. S. Morgan,

Wire, Bare.
Anderson, Albert A J. m
Besly A Co., Chas. H
Bishop Gutta Percha Co
Brixey, W. R.
Central ElectrlcCo.
Electric Appliance Co.
Independent Electric Co
National India Rubber Co
Nuttall Co., R. D
OkoDlte Co., The.
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SHIP" CORED
(Trade Mark.)

GARBONS FOR ARC LAMPS,
MANUFACTURED BY

SCHIFF, JORDAN lb CO., VIENNA, AUSTRIA.
SEND V^^ SAMPIiES AND PRICE LIST TO

A. DERONDE lb CO., s°'- a^--'-- 254 Front St.. NEW YORK.
THE DAYS ARE GROWING DARK,

YOU NEED MORE LIGHT.

ARC LAMPS
Direct Current,
Alternating,
Ornamental.

General incandescent Arc Light Co.'s Lamps

Can meet your desire for Style and Price.

"SDN-SCHMELZ8R-NDRNBER6" CARBONS.

If you want anything in the Arc Lamp or Imported Carbon
Line, write to me.

R. B. GOREY,
General Sales Agent,

HAVEMEYER BLDC, - - NEW YORK.

THE PHOENIX
TRANSFORMER

i8 UNEQUALLED iQ it8

High Efficiency, Close Regalation,
Jbinall Lealsage, Quiet Rnnnins-

Attractive Appearance,
ConTentent Arranstment,

Separable Core, Bexnovable Coil,

Excellent Fuse Device, and is in fact

A PERFECT TRANSFORMER.
Write for Catalogue and Prices.

MAiTUFACTURERB

:

PERU ELECTRIC M&NUFACTURiNG COMPANY'S

PORCELAIN SPECIALTIES.

ELECTRICAL PORCELAIN to be of any value should

be HARD BURNED and THOROUGHLY VIT-
RIFIED, so that it will not absorb moisture.

In our PORCELAIN DEPARTMENT we manufacture

for the Electrical trade exclusively, and as we burn by
the Natural Gas Process we are enabled to produce
ALL KINDS OF ELECTRICAL PORCELAIN of

the VERY HIGHEST QUALITY at LOW PRICES.

PERU ELECTRIC MANUFACTURING COMPANY, PERU, IND.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK.

LOUISVILLE, KY.

SELLING AGENTS:

New Yo k: J. A. Machado. 203 Br^iadway.
Philadelphia: VaUee Bros. k. Co.. 617 Art^h St.

Denver: Eusseli & Officer Elect. Const. Co.

Dallas: W. T. M. Mottram
OhirjiFfi: Chicago Gfn'l Fixture Co., 169 Adam« st.

Chicago General Fixture Co.,

169 ADAMS STREET,^

CHICAGO, ILL.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are ail

IVlultipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

IVlultipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Ofllce and Works, JIansfleld, Ohio.

75 K. W. GENEEATOB.

THE PIONEER FIRM.
American Branch Office, 60 liberty St , New York. F. HARDTMUTH & CO., lu^VA,

THE ONLY MANUFACTURERS OF

THE PIONEER FIRM.
Beware of Impostors Claiming our Make.

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Garry our Goods.



September 28, 1895 WESTERN ELECTRICIAN.

The Herald of a New Era:-^
"Interior Conduit had to flgiit its way, to overcome criticism and oppo-

sition; but to-day it has the endorsement of the

underwriting bodies of America, and is being rapidly

introduced all over Europe."

—

Electrical Engineer.

In addition to plain, brass and iron armored conduit for

use in buildings, there has been added Iron Armored
Underground Conduit. This is made in lengths

most convenient to handle, and when laid gives a

continuous, telescopic insulating tube, without sleeves

or joints, and iron armored its entire length. As it

is air and moisture proof, conductors with light in-

sulation, or no insulation can be used—watertight

hand and man-holes made to suit requirements of

each case.

We carry all tools and accessories necessary for the

complete installation of Conduit work. Contractors not

fully understanding the usual methods of Conduit work are

invited to confer with us. We will

cheerfully give every aid possible.

Send us tracings or blue prints of

buildings in which it is desired to in-

troduce the system, and we will "lay

out" the work, so that there can be no possible misunderstanding, also furnish list and prices

of material needed, enabling you to make an intelligent and profitable estimate. Correspon-

dence prcfmptly answered.

In your town
there must be a printing office, or laundry,

machine shop, or some user of light power that

would be glad to displace an unsatisfactory, unsafe

and unclean engine and boiler combination with a

Lundell Motor, if they only knew how easily they

could do it.

Have you told them? Get Smith to put in

a motor. And Jones, and Greene, and Brown, and

Smythe will not rest until they have one too. It's

infectious. You'll be busy.

ST. LOUIS—
Southern Electrical

Supply Co.

Central Electric Company,
•73=175 Adams Street, CHICAGO.

BRANCHES:

KANSAS CITY— NEW ORLEANS—
Gate City Electric Co. loio Canal Street.

BUFFALO—
112 White Building.
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THE nEEMM

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,

providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

AGENTS WANTED IN ALL CITIES.

J. Frank Dnnbar,

Treasurer,

87 Summer St., Boston Mass. wl

THE ONLY REFLECTOR PLATE ALTERNATING ARC LAMP.
The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same number of watts.

SPENCER'S IMPROVED ALTERNATING ARC LAMP
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

SPENCER'S DIRECTCURRENTCONSTANT POTENTIAL LAMP.
Guaranteed not to see-saw.

SEND FOB CATAIiOeVE AND FBICBS.

HELIOS ELECTRIC COMPANY,
229 Callowhill Street, PHILADELPHIA, PA.

CENTRAL ELECTRIC CO., Western Agents, Chicaeo, 111.

ANCHOR ELEOTRIO CO., New England Agents, Boeton, Maes.
MOORE & EAYLIS, "Western New York Agents, Buffalo, N. Y.
BARR & ATKINSON, State Agents. Cleveland, Ohio.
GLOBE ELECTRICAL 8DPPLY CONSTRUCTION CO . Agents for

New Yort City and Erootlyn, 98 Vandam St., New Yort.

W. T. M. HOTTRAM, State Agent, Dallas, Tex.
THE MOUNTAIN ELECTRIC 00,, Agents for Colorado, Wyo-

miner, Utah and New Mexico, Denver, Colo.
CALIFORNIA ELECTRICAL WORKS, Pacific Coast Agents, 35

Market St,, San Francieco, Oal.

MACHINERY SUPPLY CO., South Pacific Coast Agent, Los An
gelee, Cal,

SCHMINKE & NEWMAN, Agents for Louisiana and Mississippi,
New Orleans, La.

PAPUCAH ELEOTKIC CO., State Afients, Paducah, Ky.
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.^ Will Yon Be In It? Yes!
USE THE BOUDEEAUX DYNAMO BEUSH.

•^
##

^^
<f^
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# ^%
EACH LAYER OF THIS ANTI-FRICTION METAL

.^^^
.^^

.^'V^a^ 1-1250 PART OF 1
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'^%̂
THE BOUDREAUX DYNAMO BRUSH CO.,

Malers Building. CHICAGO. r::;al Te'egraph Building. ^EW YORK.
^^

#̂#

^^ Sole Agent for Canada, R. E. T. PBINOLE, Montreal, Que Bardec -Sheets Electrical Oonstraction Co., Houston, Agenta for >;'^5si
<< Sole Agents for the Pacific Coast. J. W. BK00K3 & CO.. 120 Sutter St.. San Franoisco. Cal. Tex.. Ind. Ter.. New Mex. and Arb. ^\v

.#
^'^

Sole Agents for the Pacific Coast, J. W. BK00K3 & CO.. 120 Sutter St., San Franoisco, Cal. Tex., Ind, Ter., New Mex. and Arb.

Ringle Pole. Double Pole,3-Way.
i-Way. anything you may want.

THE STEVENS FLDSH SWITCH.
These Switches are second to none. They are fire and damp proof. Mechanism is

simplicity itself. Nothing to get out of order. Make and break so wide that
no arc can form. Wired without removing casing. Buttons made of mother
of pearl. Base made of vulcabeston with porcelain cases.

tXS-PARTICULAR ATTENTION IS CALLED TO OUR NEW DOUBLE POLE SWITCH.

Write for price list and discount.

THE ELECTRIC PROTECTION COMPANY,
MANUFACTURERS,

1086 Filbert Street. PHILADEILPHIA. New Dou'>"e Po'e.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ.

BUCEFTE
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

EDDY GENERATORS.
Direct Connected or Belted foi Electric Railways, Central Stations, Isolated Lighting or Power Plants,

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Potver through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

*

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angler & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.
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INCANDESCENT LAMPS
WE "

MIANUFACTURE
THE GLOBE

99 LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu-^m. Samples and Prices Furnished

on Application. Correspondence Solicited

aiOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.
j^^^isiT-^ w^.A.Tsn:^E:ED. wtfrite: T_r^.

THE-

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WORKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA.

on StandardNew Discounts

Series Incandes-

For all Systems |

Current, Candle-

1

\
\

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for fsolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

CORRESPONDENCE SCLICITED. SATISFACTION GUARANTEED

Electric Motors
Manufactured by

ROTH BROS. & CO.,
30 to 34 Market St.. Chicago. III.

UYNAUOIS,
8 to 7S Light Capacity.

KLECTKIC IHOTORS,
1-f^ to 7 Horse Power.

High Efficiency, Best Material,

Peifect Regulation, Low Prices.

Complete Plants Installed.

Si eciHl attention Rivea loDynamoa and MotorH
for Storage Battery use.

Subscrik for the Westeirn Electrician,

VULGABESTON CONTROLLER PARTS.

iiiiriiUi{tiiiiiii'4iiiwiuiliil|

i
--3i..: ^:ff'.^ii;'£i^a

\m(,r%

m
SI39 S5058

All Controllers are Insulated with Vulcabeston.

G. E. 800 and Westinghovse Commutator Bings,

Brush Holder Bushings and Field Spools.

HEXU FOR PKIGE l.II»T.

Moulded Mica Trolley Insulating Materials, Frogs, Crossings,'

Tree Insulators, Weatherproof Sockets, etc.

IJJSC'O

Elec. Co.

H.W.JOHNS MFC. CO.,
•H{>-'i*li Baudolitli t$t., Chicago, III.

NEW YORK. PHILADELPHIA. BOSTON. WestioghouBe.

ROYAL ELECTRIC CO,
PEORIA,

ILL..
MAKUFACTIJBERS OF THE

"ROYAL ALTERNATOR."
No Commutator ! No Moving Wire ! Efficiency High ! Regulation Close ! Fully Guaranteed I

TRANSFORMERS OF ANY DESCRIPTION. DIRECT CURRENT GENERATORS AND MOTORS.

I nniTfiTnn ( EASTERN:-H. B. COHO & CO., 203 Broadway, New York.

APtF.Hi.IF.Si central WESTERN:-E. B. HILLMAN & CO., Peoria, III.

ftUmiUAUO (sOUTHWESTERN:-CINOCCHIO ELECTRIC CO., Dallas, Texas,
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STORAGE BATTERIES.
Our Plate is made from one integral piece

of rolled virgin lead, without joints, solder or

applied active material or paste. After being

prepared by sawing it is put through an electro-

chemical process by~ means of which the inter-

stices become completely filled with oxide of lead

FORMED FROM THE PLATE ITSELF,

it thus having the same chemical purity as the

Plate or supporting grid. Under the above method of manu-

facture, fully protected by our patents, we have produced the

FIRST INTEGRAL SLDTTEO ROLLEO LEAD

Storage Battery Plate, and one which has shown a marked advan-

tage in efficiency and life over any form of cast lead or grid.

UNFORMED PLATE. FORMED PLATE.

PHYSICIANS CELL. Our Portable Phonograph and Phy-

sician's Cells have almost completely dis

placed all other types of Batteries in the

West.

Our Portable Electric Boat Outfits

are in use by many sportsmen, tourists

and pleasure seekers.

BOAT CABINET.

BflHERYCo

CHICAGO.

TELEPHONE CABINET.

t/

INTERIOR OF PORTABLE CELL-

Our TelepllOUe Cabinets are used extensively by the (llicagO

Telephone Co. and others, and our small telephone cabinets are rapidly

displacing primary batteries in telephone service. Oar central station cells

are used in many Western plants, and are now being installed in the

Chicago Board of Trade, and the best evidence of our success in our

own territory lies in the fact that threatCIlitlgS Of injUUCtiOIlS are

beginning to be made to our customers. But we wish to assure them

that we not only own all patents covering the manufacture of our own

battery, but control the use of Asbestos, Cellulose or wood pulp
libre between the plates of storage batteries, and will protect OUr
customers against all suits for infringement.

Write for Prices and Estimates.

PDMPELLY-SORLEY STORAGE BATTERY CO,,

1540 Marquette Building, Chicago, III.
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UPTON CATALOQUE READY
TVe are now ready with our catalo^'ue of

Upton Arc Lamps.
This catalogue lists an elegant line of plain and fancy lamps fcr

Series Arc,

Direct Current Constant Potential,

Alternating Current Constant Potential.

The opei-ation of the lamp is superior to that of any other arc lamp made. The
alternating lamp is provided with an anti-hum attachment which makes it noise-

less.

SEND FOR CATALOGUE.

ELECTRIC APPLIANCE COMPANY,
Klectrical Supplies. Si-i MadisOD St., Chipago

\ NEW CIRCULAR describing

/\ the

Hoyt Station Ammeters o-o Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO
,

Penacook, N. H.. U. S. A.

Send

for

Additional instructors and Coursae,

The Correspondence Scliool of Tech 'ology,

CLi:VEL,«!VD, OHIO.

To Earn More. Learn More.

NEW CATALOGUE,

^
^
^
^
^
^
^
^

Better is a circuitful of
Standard lamps with low
cost of maintenance and
satisfied customers, than
many circuits of defective
imitations with expensive
repairs and vexation of
spirit.

Pouder the pages of our book
mailed free.

^
^
^
^

: #
Stand.^rd Electric Company, ^

205 La Salle St.. cor. Adams, ^^
^ Chicago. ^
^ «|^ ^J^ «^J^

i^^i^^^^ i^^ i|i*^^

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephozie Co.,
This ajBtem does not Infringe the patents of the liell Telephone or Western
Electric Co We build exchanges complete for local companies, gr wlU
install and operate exchanges ourselves ata low monthly rental. We beep
in stock Blake transmitters and all binds of supplies.

aiAKVFACTCRKRS OF TH£ SHAVBB LOIVG DISTANCB P1TIiT£RIZBl> CARBON

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

ThamcM Buildine, 37 ThanieH ^^treet. NEW YORK. For Exchanges, Etc.

P. '' B. Armature and

Field Coil Varnish.

P. "" B. Insulating Compound.

P.^ B. Insulating Tape.

We are the sole manufacturers of the P. & B.

products which have been the STANDARD
for ten years.

Send for samples and price lists.

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Street, LONDON:

Metropolitan Elec Co.. NEW YORK. Robert W. Blackwel),

1 86- 1 88 Fifth Ave. 39 Victoria St., S. W.

CEDAR
STREET R. R.TIES.

The Valentine-Clark Co.,

704-708 BOOKERY, - - - CHICAOO.

IRON ARMORED

INSULATINB CONDUITS.

I

Two Wires in a Single Tube, the

Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works: 5S7 W. 34th St., STew York.

Edwd. H. Johnson, Prest. E. W. Little, Vlce-Prest. and Gen. Mgr. Chaa. P. Geddes, Sec'y and Treas.

SPEAKING TUBES AND WHISTLES.
Oral, Gleotrlc, Pneamatlc and M«€h.aiiloal

ANNUNCIATORS AND BELLS.
Full Iiine Always Ia Stock.

W. R. OSTRANDER & CO.,
S04 Folton St., New Xorb.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N.T.
^^Send for Nbw OATiLOauH. Ont Aoifuat ""st

SAL AMMONIAC
(EliECTRIC BKAND)

.„,,«ForEleclricalPurposes
<JRAN'ia|iH Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

I for this brand. Imported by

A.KUPSTEIN & COMPANY. 122 Pearl St.. Nsw York

The^'Electra'' Carbons.
IMPORTED

>^^
' HIGH GRADE NUERNBERG CARBONS

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
Are by far the most economical and efllcient manufactured They produce a very brilliant

and absolutely steady light, burning without any dust.
SEND FOE LATEST PEICE LIST To

HTTCttO "R'ET^T'Kr^'P'R ^°' ^^ beaver street, new 70RK.** *^ ^i*V^ All&iAl^XAll \7fiX«i9 Sole Importer for the United States and Canada.

•TRADE MARK*
TRADE ^ARK
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EcGESE F- PexLLips, Pre3t. W. A. Hathaway, Treas, W. H. Sawyeb, Secy.

AMERICAN ELECTRICAL WORKS,
PBOTIDENCE, B. I.

BARE AND INSULATEB ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobe Stoke, P. C. Ackerman, 10 Cortlandt St.

CHiCiGO Stobe, F. E. Donoboe, 'HI Madipon St.

MosiBEii. Branoh Eugone I. PUlUpa' Electrical Worie.

MDODBLE&ROOVE PONY INSULATOR,
Can be Used for TranepoBlng.

The points or teats on the Ic^er rim of the petticoat attracts thi

water on the outer surface of the insulator into drops. The watei
drops from these points on to the crosB-arm, thereby preventing Iht
moisture from creeping up on the inner petlic'->at, and thence to the
pin. Owing to the great puccpbs of our Patent Teat Insulator in Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice ih-it of the ordinary Insulator, we have concluded to

dpply the d-vice to all Insulators for Telegraph, Telephone and
Street Railway Work.

Standard Screw Glass Ingulators,
Floor Inaulrttorn. Glans Break Knubs, Battery Jars, Arc

Llffht Globes for all Synrems.
Colored Class Insulators to designate different currents.

WORK ON SPECfAL DESIGNS A FEATURE.
Seiiil Model or Drawing and we will furnish estimates.

Hemincray Glass Co.,
otfiro. Ominntnn. Kv

-MTiBLiBHED 1848.- Factories, Muncie. Ind.

THE
Si

CLARK" WIRE.
"TREMOMTs,

For Switchboard, Eallway chd Motor use, we make all

sizes of Stranded and Flesible Wire and Cables with Clark's

lueulation.

The Clark Wire has been before the public and in nee for

the paat niue years, and baa met with universal favor,

rhousands of miles of this wire have been sold, and

are :n nee throughout the United States and Foreign Coun-

tries, and the demand for it is conetantly Increasing, because

it always gives perfect satisfaction.

BRANCH OFFICK:

1649, 1650, 1651 MONADNOGK BLDG.,
CHICA«0. 1L.L.IXOIS.

In • Letter from the Inspector of the Boston Fire Under

writers' Union, he states: "A Thoroughly Reli-

able and Desirable Wire in every respect/'

The Rubber need in insnlatlng our Wires and Gables Is es-

pecially chemiGally prepared, and will not deteriorate, oil

dize Of crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insnlation wherever used, Aerial. Under

ground or Snbmarine, and our net prices are as low, if not

lower, than any other first-class Insulated Wire.

We shall be pleased to mail Catalogues with Terms and

Discounts for Q,uantitieB.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. CLARK,

Treas.and Gen'l Mgr.

HERBERT H. EDSTIS,

Prest. and Electrician.

srs»-pi
^^!^tX 'Brooklvn,n:

.5v^;^y^^^p^,y^

Subscribe for the Western Electrician.

storage Batteries
FOR ALL PURPOSES,

Bradbury-Stone Electric

Storage Co.,

TO MANUFACTURERS.
Space, light, heat and power FRBB at Matthews, Grant

County, Ind., to concerns that employ a limited number of men.

Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas.,

24 Kentucky Ave., Indianapolis, Ind.

GRAPHITE SPECIALTIES
FOB KLKOTBICAIi ITMKS:

CiriipliJi» Kods of V arlans I>eiictlu, from 1-S Ob^ to lOO ohnu BeaUtsnea
to the Inch, urapUtn Boxes and Omclble*. Bealstlne Hoata

of 4.000 Deereea. InqalrlOB Uladly Answered.

fOS. DIXON CRUCIBLE CO., Jersey City, N. J.

THE QUAKER CITY ELECTRIC CO.,
.
236-38 Carter Street, Philadelphia.

Dynamos and Motors.
Agents Wanted^ See Prices.

S'X'JBIEIZj G.A.

FULLY GUARANTEED.
LIBERAL DISCOUNT TO DEALERS.

K. W. Prire.

1. »«7..'5ll

a 125.0II

:i.

5.

l.'iO.OO

187.511

7.S 34S.y5

1» 3OII.0O

IS 4ISiRO

•JO. 5«5 on
S*S GsiS.OO

1

Larger Sizes on application

.

ELECTRICAL

SUPPLIES.

WESTERN ElECniC COMPthy,
CHICAGO. NEW YORK.

AOEKCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PETTI NCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,
ST LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Go.|
BTEW ITOBS OFFICE:

39 and 41 Cortlandt St.

FACTOBY :

Pawtucliet, R. I.
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POSITION Wanted.
As sttperinteDdeot or carbon man of incan-

descent lamp factory, by a thoroughly com-
petent man of several years' experience in

the^e capacities, and wiih full theoreiical

knowledge of the work.

Address 'CABBOX/'
WeSTEBN ELECriUCIAN.

wajJtTK
By first-class firm, ejiergelic traveling

salesman, well acquainted with electric
light stations, to sell article of regular
and large consumption. State sahiry
and references. "PROGRESS "

Care Western Eleoteioian,
B LafepPide Bldg., Chicago.

NOTICE.
An Electric Light Franchise will

be granted by the city of Emmetsburg,
la., to a responsible party or company
offering satisfactory lerms. Address at

once. CITY CLbRK.
Emmetsburg-, la.

PRICES BE1>UC£1>:

Long Distance Thoneo, complete, $10 50 net.

filidtret 'Phones, talk 20 oailes, complete, 9.00 net
Complete Blafee Transmitters, 1.95 net.

Blake Castings, finished complete, .90 net

Money order, or check with order. No catalogues

PHILADELPHIA TELEPHONE COMPANY.
P.O Boa r07. Plillailellihia, 1-a.

MAP OF THE UNITED STATES.
A l&rge, handeome Map of the United

States, mounted and suitable for office oi

home use, is issued by the BurllngtoD
Route. Copies will be mailed to any ad-
dress on receipt of twelve cents In postage
by P. 8. Ebstis, Gen'l Pass. Agent, C. B.
* Q. R. R., Cliicago. 111.

"TH^EREJELEPHONERfEN."

"Are you still satisfiea to strain your
windpipe every time 3'ou speal< in your
imitation 'Blalie' with tliat liule coil,

that is' just right to tall< across the street
with (if the street is not too bniad).
But. 1 will tell you right here that my
No, 1 'phone will talk across this coun-
try if you have the wire put up.

Hone Better Made. Price $10.00 Fach

W. A. GUSTAFSON,
JOLIET, ILL.

A. CHISHOLM & CO.,
mandfactorers of

Peerless Cominitator Cofflpoil

This Compound is sold on its merits.

No Electrical Plant can afford to be without it.

Lock Box 4.4.

BAY CITY, MICH.

PEERLESS COMMUTATOR COMPOUND
prevents heating, cutting and sparking.
It has no equal as a commutator pre-
server. Used and indorsed by the larg-

est and best electric plants in the coun-
try. Others imitate, but none equal the
Peerless. Our name is on each stick.

None other genuine.

AOEXTS.
For Xeiv Fn^Iaiid : W. b. Soutbgate & Cr>.,

14G >Yat.kliQ :?t., Boston, Maes- 31i<l(lle
states : Bradiord Belting Co., Cincinnali, O.
acifio Coast : Reger & Atwater, San Fran-
<-isco, Cal. Texas: W. T. M. Mottram.
Detroit. Mieli : Commercial Electric En-
t,'jiieerlns Co. I^oildoii. Kng : Robert W.
rlHckw II.

The Telephone Hand-Book.

HERBERT T,AWfi WEBB.

JPriee St.OO.

The only complete and practical work of
its kind on the market.

PUBLISHED By

1HE ELECTRICIAN PUBLISHING CO.,

> Lakeside Building, Chicago.

OOOD PATENTS
^Jl Procured. 30 Years' Prac»lce.

GRAWT IKSURED. Pamphlet, re

ferencea and advice ft*ee.

CHAS. J. GOOCH. WgstillgKil. 1). C.

Stllwell's Patent Live Steam-Feed Water PDrifler.

Rlsdou Iron & Log'

Removes all lmpurlties>

Entirely prevents scale in Steam
Boilers. Catalogue on application.

Tlie Stilwell-Bierce & SmiMaile Co,,
l>AYTOK, OHIO.

;'tive W'ks. San Francisco, Cal., Pacific Ooaat Agt.

WOVEN WIRE BRUSHES.
The be?t Woven Wire CoraLDUtator Brush
in the market is pat'd and manulactured by

The Belknap Motor Co . ForlUpd. Me.

Telephone, Main
1096.

ffm. J. Alexander, Eree-
Qeo. T. Schoater, Vice-Prea.
F. J. Welch, feecretary.

Photo and Wood £ng:raviug,

CHlCflQO ELECTROTTFE
6r STEREOTYPE C2.

196 and iq8 Clark Street, Chicago.

Flue Book and Catalogiie Work a Specialty.

CM Electric Specialty Mf|. Co.,

28 S. Washington Ave., Minneapolis, Minn.,

MANDFACTDBEBS OF

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Correapondence eoUcited.

Tickets at

Reduced Rates

Will be sold via the Nickel Plate

Road on occasion of the meeting

of the (jerman Catholic Societies of

the United States at Albany, N, Y.,

September 15th to i8th. For further

information address

J. Y. Cat.ahan, Gen'l Agt,,

(89) 1 1 1 Adams St,, Chicago.

WE REWIND hi
Dynamos and
Motors

To any Voltage.

Send yonr Macbines to ns for Repairs,

PROMPT AND EFFICIENT
WORK GUARANTEED.

Hartley Eleclrical Worts,
EEPAIREBS OF

Electrical Apparatus
AND DEALERS IN

Second Hand Dynamos. Motors and Transformers,

373 Dearborn St., C'hlcaeo

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacturi->

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WESTERN ELECTDICIAN OFFICE.

IMPERIAL DRY BATTERY.
The Imperial Dry Battery is Mr Wm, Burnley's latest

and improved Dry Battery, and superior in every respect to
his first, or the old 'Burnley Dry" Battery,

We are ihe only firm manufacturing his latest battery
All batteries are made under Mr. Burnley's personal superv.s-
ion. We are 1 he pioneers in the making of successful dry
batteries and have had more experience in this line than
any other concern in the country.

When you buy the Imperial you have the satisfaction of
knowing that they are made by the original dry battery man-
ufacturers and guaranteed to be the best on the market.

!!iF.]VD FOR KEVISEI* PKK'P. LIST

MIAMISBURG ELECTRIC CO , Miamisburg, 0.

BEACON
(ALL GLASS)

t

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

BEACON LAMP CO.,
BOSTON, MASS.

Irvington and Harcourt Sts.

ESTABLISHED 18 i7,

WALLACE BARNES,
Minu,faclurernf

FLAT, COILED AND WIRE

STEEL SPRINGS
OF EVERY DESCRIPTION

Send sample for prices- Bristol, Coun

CATALOGUES
And circulars ehoald not be sent ont IndlscrlLii-
nateiy, to eecare the best reaalts. We make a spe-
cialty of classifying all trades and furnish the
information in Itst form at reasonable rates, or
addreps envel pes or -wrappers from our lists.
Send for circular and price Hat.

Mercantile Trade List Co..
601 Timgs Building. Pittsburg. Pa.

SEND FOR OUR
Neu Catalogue of

Electrical
Books.

The most complete of its
kind ever publlehed.

Sent Free to Any Addreii.

We are Headquarters

In the WeBt for EL£C-
TRICAL BOOKS, and fill

orders promptly, pre-
paid, onrecelptof price.

GleclrioianPoblii^bins Co..
b Labaelde Eallding,

CHICAGO

The

T. H. Brady, New Britain, Conn., U. S. A.,

Manufacturer of Mast Arma, Pole and
Swinging Hoods, House Brackets and
other Specialties for Conetructiou
Work.— Catalogues and J-rieea fur-
nished on appli>ation.

THE EUGTRIC GAUGE.

The only convenient and practical iastrument
for tbe purpose. It is indispensable to those using
batteries and having the care of them. The Pocket
Gauge is the size of an ordiaary watch, and Is very
convr-nient for the use of linemen, inepectorp, etc.
Price, f8 00. Call for Wakner's Patent Elkctric
Gauge, Manufactured only by

T!i6SMi[iar(iElectr](;T]iDeCo..WaieiMry.CQDii.

The Only Bells
iviade ivith the.se
Improvements:

NoD-TorDlDg,

BiDdiDi enil

Contact Posts,

style F, Pivoted Ar.

mature Iron Frame
Bell.

Styles L R M, Iron

Box Bells.

Styles E U G. Wood
Box Pells.

Styles S A, Iron

Frame Bells.

All have pure PlatiDum
ContHcts.

Hiphest Grade of all

Materials.

Manufactjred by

286-290 Graham St.,
'

Bbooeltn, New Yobc.
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The atteatiou of ELECTRIC COMPANIES ie called to thia CKL.EBRATE1> WATKR
AVHI<lKLi as particularly adapted to their use, on account of Its remarkably sieady mot ton.
high speed ai^U fsr* at eftieieney and laree oapaciiy for its diameter, being double
the power ol most wheels of the same diameter. It is used by a Dumber of the leading electric com-
pHDies with jrreMt eatisfaction. Id the economical use of water it is without an equal, produclug the
highest per cent of useful effect guaranteed.

SEXM* tOR CATALOGUE AKD I*AHTM€VLAR8.
The nccompaayine engraving represents n single in-lnch Victor Turbine nn horizontal shaft to

develop 3t> H. P. under 3^ fret heud. Arranged with 12-lnch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared tn furnish Victor Turbines, either single or In pairs, on horizontal shafts,

and where the situation admits of their use we recomuiend tbem.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
KladoD IroD & Locomotive Works, San Francisco, Oal., Paclflc Coast Agents.

The Standard Open Circuit Bat-
teries of the World.

8KND FOE CIRCCLiK AND PRICES.

THE LECLANCHE BATTERY CO.,

in to 117 East 131st St., N. Y.

GROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We a'so mannfactare Oak I'ins and Brackets, an J GENUINE

BLACK LOCUS r PINS.
We can ship promptly.

We guarantee our product equal to any in the market.

Correspondence solicited.

CENTRAL MANUFACTURING COMPANY, Chattanooga, Tenn.

High and Low Tension, Direct and Alternating,

for all classes of work.

Foreign and Domestic, all of standard makes.
These goods MUST BE SOLD to c'ose an estate.

Lowest possible prices. Write to

CHAS. H. WATERMAN, 1305 Havemeyer Building,
26Cortlan(ilSt., NEW YORK.

LOCATIONS FOR INDUS-
TRIES.

The name of the ObicQgo Milwaukee & St. Paul

Railway has long been identified with practical

meiiBuree for the general upbuilding of ita territory

an I the promotion of ita commerce, hence raanu-

fiicturerg have an assurance that they wM find

Ihemst Ives at home on the Company's lines.

The Compiny hasall its territory distric ed in

relation to resources, adaptability and advan'ages
for manufacturing, and seeks to secure manufHC-
lurlng plants and lodustiiea wheie the command
of raw material, markets and surroundings will

ensure their perm meot success.

Miuee of coal, iron, copper, lead and zinc, foreBts

of soft a -d hard wood, quarries, clays of all kinde,

taubark, flax and other raw materials exist in its

territory iu addition to the vast agricultural re-

sources-
The Chicago, Milwaukee & St. Paul Railway

Company owns and operates fi,168 miles of Kail-

way, exclusive of eecond track, connecting track

or sldiogs. The eight States traversed by the

Company, tlliuois, Wisconsin, Nor'hern Michigan,
lowd, Mtssou i, Minnesota, So Mh Dakota, and
North Dakota, possess, in addition to the advan-
tages of raw material and proximity to mnrke's,
that which Is the prime factor in the industrial

success of a territory—a pe pie who form one
live and thriving community of business men,
In whose midst it Is safe and profitable to settle.

A number of new fBctoriea and industries have
been Induced to locate—largely through the in-

strum^ntality of this Company—at points along
its lines. The central position of the States trav-

ersed by Ihe Chicago, Milwaukee & St. Paul
Railway, makes it possible ti) command all the

markets of the United States. The trend of man-
ufdcturiag is westward. Confidential Inquiriei

are treated as ench. The information furnished

a particular industry is reliable. Address,

LUIS JACKSON,
Industrial Commissioner, 0. M. & St. P. R'v.

425 Old Colony Building, Ohioaoo, III.

PRIMARY

BATTERIES.

DVER 5 VDLTS-SAMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO., 'U3 and 14

Whipple Street. BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 In.

Price, S6.50.
Send for SHinpIo

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.
F=E:Ai3CDrz>-y, IS^.A.«

The Original Manufacturers of the

SIMPLEX, WARD and KNIGHT LAMPS
CHiRLE"? «. RR4MHALL. Snl'Ina Anpnt. 39 Cnptlandt Strpi.| Ncw vn-K

s
p
E
C
I

A
L
T
I

E
8

S, K. C. SPARK ARRESTER
STORM and BUG
PROTECTOR.

;

S. K. C. ARC CUTOUT.

8. K. C. SWITCHES.
S. K. C. HANGER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write for Circulars and Prices.

S.K.C. SPECIALTY CO.. Pittsfield. Mass.

s.

K.

C.

8
P
E
C
I

A
L
T
I

E
8.

PRIM^HAW WUITF rORP used exclusivelyforall incandescent Light-

RAVEN WHITE CORE.

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United States.

PnMDETITinKI I IKirWIDE used by some of the largest central stations

UU IVI r C I I I IU 1 1 L 1 1 1 L vT 1 11L I and Fire and Police Departments in the U.S.

GRIMSHAW TAPES. COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

J3-17 Cortlan4t St., New Tort,
noiiof.nr'c: i CHICAGO; BOSTON: SAN FRANCISCO:
_f^''*'"*'*'''''-i320pearbornSt. }34 Congress St. 102 Sacramento St
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Co., Fostoria, O., 2iM

200

100

100

Western T. C. Co.'s Exchanges
Lansing Telephone Exchange. Laosiug, Mich.. 500 'phones.

Johnstown Telephone Co., Johnstown, Pa., 400 'phones.
Winona Telephone Co.. TVInoua, Minn.. 400 'phones.
Newarli Telephone Co., Newark. O., 400 'phones.
Home Tel. Co.. Bloomington. III., 400 'phones.
Altoona. Pa.. 400 'phones.
Chillicothe, O., 350 'phones.
Oskaioosa, la., 300 'phones.
Citizens' Telephone & Message

'phones. _
Mt. Vernon TeJephone Exchange, Mt. Vernon. O.,

'phones.
K. H. Martin Telephone Co., Webster City. la., 200 'phones.
Mattoon Telephone Co.. Mattoon, III., 200 'phones.
Hoyle & Scott, Cambridge, O., 200 'phones.
W. S. P. Telephone Co., Petaluma. Cal.. 150 'phones.
Boone County Telephone Co.. Boone. la. 150 phones-
Van Wert Telephone Co.. Van Wert, O.. 150 'phones.
Rushville Co-Operative Telephone Co., Rushville, Ind., 150

'phones.
Palestine Telephone Co., Palestine. Tes.. 150 'phones.
-Alabama Telephone Co., Selma, Ala., 150 'phones.
(ieo. W. Beers, Wapakoneta, O., 150 'phones.
Woodbridge it Occoquan Tel. Co., Woodbridge. Occo-

qiian and Alexandria, Va., 100 'phones.
Hartford City Telephone Exchange, Hartford City, 100

'phones.
Santa Fe Electric Telephone Co., Santa Fe, N. M.. 100

'phones.
Manistiqne Telephone Exchange, Manistique, Mich.,

'phone.'!.
Waxahachie Telephone Exchange. Waxahachie. Tes.

'phones.
Ureensboro Telephone Co.. fireensboro. N. C., 100 'phones.
West Keotuckr Teleplione Co., Hickman, Ky.. 100 'phones.
Washington Telephone Co., Washington, la.. 100 'phones.
Chowning & Wright Tel. Co.. Mayheld Ky., 100 'phoue.s
Salisbury Telephone Co.. Salisbury. N. C, 100 'phones.
Ticonderoga Tel. Co.. Ticonderoga, N. Y., 100 'phones.
Heauniout Telephone Co., Beaumont. Tex.. 100 'phones.
Navasota Telephone Co., Navasota, Tex.. 100 'phones.
Columbia Telephone Co., Columbia, Mo.. 100 'phones.
Citizens' Telephone Co., Decatur. Ind., 100 'phones.
Mt. Vernon Tel. Co.. Mt. Vernon. 111.. 100 'phones.
Palatka Telephone Co., Palatka, F!a., 100 'phones.
Rarnesville Tel. Co., Barnesviile. O.. 100 'ptiones.

Newton E. Liggett, Marvsvllle, O., 100 'phones.
Shelbvville, 111.. 100 'phones.
O. T. Kimmel. Effingham. III., 100 'phones.
<;harles City, la., 100 'phones.
Mt. Vernon, III.. 100 'phones.
Shelbv Countv Telephone Co.. Shelbyville, 111., 70 'phones.
Newark Tel. Co.. Granville, O.. 60 'phones.
Cambridgeboro Telephone Co., Cambridgeboro, Pa., f^n

'phones.
People's Telephone Exchange. MaryvUle. Tenu., 50 'phones.
Two Rivers 'relephone Co., Two Rivers, Wis., 50 'phones.
Ellsworth Telephone Co.. Ellsworth. Pa.. 50 'phones.
Perry Telephone Exchange. Perry. 50 'phones.
T C. Clark, Russeliville. Ky.. 50 'phones.
Lynchbnrg, Tel Co., Lvnchbnrg, Va.
Marshall & Toble, Keithsburg, 111.

A. B. Minton, Murphysboro. 111.

Carbondale Telephone Co.. Carbondale. 111.

Northern Telephone J_'o.- Charles City, la.

I'eople's Telephone Co., Butler, O.. and many ctthers.

Private Telephones.
(PARTIAL LIST,}

Cambria Iron Works. Johnstown. Pa., 100 'phones.
The Johnson Co., Lorain. O., and Johnstown, Pa., 50

'phones.
Metropolitan Elevated Railroad, Chicago, 111., 50 'phones.
<Jhicago Lumbering Co., Manistique, Mich.. 50 'phones-
Armour & Co., Chicago, III., 50 'phones.
Interior Department, U. S., Washington, D. C.
Geo. W. Davidson, Warrensburg, N. Y.
Columbus Dry Goods Co., Chicago, 111.

Whitman it Barnes Mfg. Co., Akron, O., and West Pull-
man, HI.

U. S. Government. Washington, D. C.
Monarch Brewing Co., Chicago. 111.

Riverside Water Co., Riverside, Cal.
Columbus Memorial Bldg., Chicago.
Cannlssius College, Buffalo, N. Y.
W. H. H. Cash, New Lisbon. Wis.
Frank A. Yeakle, Riverside, Cal.
Dr. E. Burd. Lisbon, la.

City of Joliet. JoUet, 111.

HAVING MOVED INTQ OUR ^EW QUARTERS AT 250-4 SOUTH CLINTON STREET, CHICAGO, WE ARE NOW

The Largest Manufacturers of Telephone Apparatus
AND APPLIANCES, EXCLUSIVELY, IN THE WORLD.

and frown on patent pirate concerns.

OUR NX:\7ir IiONG-DISTANCX:

miGROPHONE (BAfTEBY) TELEPHONE
Is US much superior lu any other type of Microphone (Battery) Telephone as our No. 1 Magneto Telephone
was to all other magneto 'phones.

The New Exchanges at Newark, O., Johnstown, Pa., Oskaioosa, la., and Lansing, Mich., each using
about 400 of these instruments, wo claim to be

The most PerFecl Exchanges of their size in the United States,

The Superiority of Service and Economy of Operatioa afforded by them have practically resulted in

transferring the business from the Bell system to the Western in these cities, notwithstanding the Bell offer

of one-half rates.

CMllicothe, Ohio, "W* stern'' 400 Tel^i hone £xrhanse.

THE INTERIOR DEPARTMENT, WASHINGTON, D. C,
After the most exhaustive examination, tests and trials for telephones ever made, awarded this Company
the contract at almost double the price for apparatus of the next highest bidder. The expert committee
which made the examination stated:

"The Western Telephoae Construction Cimpaay stood above the otb<*r9, also It wag found that not only were the
"Switchboards proposed to be furnished by the Western Telephone Oooatruction Company free, as far as your
"committee are at present aware, from infringement of any patent not owned by that compiny, but that they embody
"all recent improvements in that line."

Nearly lOO are in use in the U. S. Patent Office, displacing Bell system.

H/f A MriD Jl riTTTDTUP DirDDVTOTMP Necessary for the complete equipment of a Telephone Exchange, we can assure those who contemplate

III A n LI r AVJ 1 UlllPlll Ci V llll I 1 11 1 riu purchasing instruments that they will save time and money by dealing directly with us, as we have ample
facilities, and have had abundant experience in all departments of telephone work.

Western Telephone Construction Company.
' NOTE,—Beware of the falsehoods and misrepresentations of competitors who dare not give a public list of their exchanges, but pretend to have 'ietters,

etc.," which they show. Write direct to parties and ascertain the truth!

t:^he telrphone hand-book
BY HERBERT LAWS WEBB.

Member of the American Itistitute of Electrical Engineers, ajui of the Institution of Electrical Engineers, Loiulon. Author of "^ Pravtical Guiilc to the Testing of iTisulnfeil

Wires a7td Cables.''^ Joint Author of '^Electricity in Daily Life.''''

14S Fages, 13S Ill\istrations, Clotti, Hanca^-Bool^ Si2:e, Price $1.00.
EXTRACT PROM PREFACE.

"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it is felt that there is a demand
for a practical book on telephone working and management, and THE TELEPHONE HAND BOOK is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the hook is based entirely on
standard American practice: and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that any one can understand and learn from it
everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have heen so favorably received by the entire electrical fraternity.

CHAPTFK 1. The Invention of the Telephone.
2. Sound Waves. Articulate Speech.
A. Electric Telephony. The Bell Telephone.
A. The Microphone.
.^. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: its Use in the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver
10. Other Forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers. Mercadier's Bi-Telephone.
12. The Siemens, Kotyra. Neumayer and

Bottcher Receivers.

-c=CDr<i-re:i^ "T s

CHAPTER 13.

U.
15.

16.

17.

18.

19.

20.

Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-hack Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bells.
Automatic Switches.
Telephone Line Construction.

CHAPTER 28. Metallic Circuits.
39. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
.33. Installation of Telephone Instruments
33. Inspection and Maintenance.
•A\. The Condenser: its Use in Telephony.
.15. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.
39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Tele

ony.
Appendix.

rubiiHhedanafoi-saicijj ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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CHICAGO EDISON CO.,
130 .A.X>.aLl^S SiT.,

DEALERS IN Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH GORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES, Etc.

STOCK.

ELEPHONES N- SUPPLIER TELEPHONESTWe are sole manufacturers of the celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an Instrument which has no superior.
Write to us for Catalogue and prices. Miooniioi tci cduomc mco

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.
" Missouri telephone mfg

FOR ALL PURPOSES, AT THE LOWEST PRICES.
SEND FOR CATALOGUE.

CO.
109 M. 11th Street,

IST.L.OUIS, mo.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers,

Write for prices.

FORSYTH &FISK.
Sole Manufactnrere,

613 and 644 Rialte Bldgr.,
Factory Office: 33IWfrs Bldg.. nUIP AOfl
cor. Canal and K»ndoIph .stu.. uflluAuU.

TELEPHONE CORDS
fSend for Circular and

Price List. Address

C. H. McEVOY,
I,OWEIiL, MA!!«I».

phone Co.
Own letters pat
issued April 12, 1

ail possible form
mitters in which
not in constant
are not affected
Berliner Transm
in your orders.

ent No. 361,124,
887, which covers
s of Battery Trans-
the Electrodes are
contact, and they
in any way by the
itter Patent. Send

lUeadquarters for TELEPHONES.
RECEIVERS,

TRANSMITTERS,

IWAGNETO and

EXTENSION BELLS,

WIRE AND CORD.

WOOD BRACKETS,

GLASS INSULATORS.

The Most Complete
Stock.

THE U. S. TELEPHONE CONSTRUCTION CO,
GENERAL AGENTS,

TJullitt Biiildiiisr, . . riiiladelphia.

'J

MILWAUKEE. - WIS.

Our lastruments
are absolutely

NON-INFRINGING.

Special Agent for Okonite Wire.

For the WESTERN ELECTRICIAN,—si.oo.

—

$5 TO $15 TBIaEFHONESS.
Supplies of Every JDescriptlon.

Transmiltere (Blabe Pattern); Hunnlng Silver Diaphragm or MaEjneto Keoeivere; Magneto
Belle; Wire Crosa Arms; lasulatore; laduction Coils; Backboards; Switches; Batteries,

etc. Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 342 I>earborn St., Chicago.

Western Agents for DANBURY ELEOTHICAL WORKS.

Subscribe for tho Western Electrician,

TELEPHONES.
Magneto Bells.

Hunnings, Blake and Bail

TRANSMITTERS,
RECEIVERS.

Teieplione Wood Worl(.

INDUCTION COILS,
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots.

Senil for Vataloyne,

MIANUS ELECTRIC CO, - Mianus, Conn.

TnE STANDARD

LONG DISTANCE AND

EXCHANGE TELEPHONE,
:9IADISOX, WIS.

EMPLOYING MILDE MICROPHONE.
Uilde Battery Transmitter. No adjustment required. WiU

not pack or get out of order.

We invite competition with all other instiuments,
and send Phones for test to any part of the United States.

It is Absolutely Non-Infringing.
We Guarantee Protection to All Customers

TUST13IOIVIAI.S
We submit among hundreds of others the following testimonials, and call attention to the fact that

they are from expert electricians, managers of exchanges and superintendents of railroad telegraph.
"A whisper is distlntly heard. We pronounce

the Standard perfect." Steele Co. (N. D.) Tel. Co.

'We talked to Bowell, 75 miles, throngh stor
Induction. Have discarded the Bell for Standard.'"

Pecos Irkiqation & Imp. Co.,
Eddy, New Mexico.

"Have used Cushman, Harrison and Bell, but
consider the Standard far euperior."

C. A. KooD, Reedtburg. Wis.

"I should recommend Standard to our people, as
against any other with which I am familiar. The
test we gave was between St. Paul and Dicfeinson,

659 miles." O. C. Greene,
Supt. Telg. Northern Pacific Ry.

"Your instrumenta are working very nicely and
every one exceedingly pleased with them. You
will have all the business you can do."

Home Telephone Co., Sioux City, Iowa.

'The Standard when known will knock out in-
ferior instuments." TJ. J. Fet,

Supt. Tel. C, M. & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry,

"Have given Standard extremely hard test where
induction is heavy, with most satisfactory results.

J. B. Michaels,
Snpt. Tel. St. Paul & Duluth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." Humphrey Jones,

Washington 0. H., Ohio,

"Their efficiency and working is perfect. We
shall use nothing but Standard."

Gallagher Bros. Meridian, Miss.

€OBRESl>ON»BIVCE SOLICITEIJ.

"-«=. STANDARD TELEPHONE & ELECTRIC CO, wfrsin.

P, L. SPOONEB, President. H. A. TAYLOR, Treaaurer. E. W. BATOHELDEK, Secretary.
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DAYTON ELECTRI

CEILING FANS
For 110, 220, 260, 600 Yolts D. C.

and Arc Circuits.

Give absolute satisfaction.

They are a pronounced suc-

cess in every detail.

If you want the best, send us

your orders for

THE

DAYTON,

OUR

FAN MOTORS
For 600 Yolt and

Arc Circaits are Perfect.

We have a large

stock on hand and can

fill your orders without

ALTERNATING

FAN MOTORS.
We have a limited stock

of the Ries and Scott Fan

Motors on hand. As we are

making an exceptionally

low price on them, they are

going fast. If you are look-

ing for a bargain in this

line, we can accommodate

you. Send us your orders

at once if you wish to take

advantage of low price.

METROPOLITAN ELECTRIC COMPANY,
(86-188 Fifth Avenue, Chicago III.

VULCANIZED FIBRE CO.
tSOL,E MAXrFACrrRERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

H^msieToI; DEI. The Standard Electrical Insnlating Material of the World. 14 Si^Wx': n t

a
Iir "y01X \JK/ a.xx.t OBDEB A COPT OF

A GOOD THING"
Xax tile ^300^. XalxiOi

WEBB'S TELEPHONE HAND-BOOK.
Price SI. 00, Postase Prepaid.

PabllBhed and for sale by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

Electric Light Machinery

Arc or Ingandrbgemt.

Address

"MACHINERY,"
Care of Western Electrician,

6 Lakeside Building, Ciiicago.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. A. I E. E.

Consulting Electrical Engineer.

SPECIALTli";

Electric Railway? and Power Stations.

1541 Marquette Bids-. Chicago.

William H. Bryan, m. Am. soc.m.e

Mechanical and Electrical Engineer.

Conaaltations, Reports, EetimateB, Plana, Speoi-
flcatlonB, Superintendence, Testa, Pnrcliasing.

Designs of Central Stations a Specialty.

Turner Bailding, St. Louis.

J. FRANCIS SM.4I.t.. Prop'r.

Chicago Eleclro-Mechanical Enteipiise Co.

Designers, Draughtsmen and Contractors

Machinery Appliances-Mechanics-'Electricity. j_

We make drawings for any-
thing.

J
We invent to order.

Wd solicit patent causes.

We are in a position to Inter-

est Capital in any device of

erit.

What have youT

Suite i339-i340 Monadnock Block, CHICAGO. write or caii at our office.

Consulting Engineer,
Patent Office Work

a Specialty.

New Inventions -^^^ communicaHone stiicfy

Developed. confidential.

Moonlight Schedule
FOR 1895.

Mailed to any address on receipt of

10 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

LOUIS E. WALKINS,
CoDsultiDg Engineer and Designer of Power Stations and Electrieal Equipment.

Proprietor of Practical Systems of Permanent Overhead Rapid Transit Trolley, Electrical Canal
Boat Propulsion, Undergrouad Conduits, Electric Governor and Meters

Electric railways examined, and reports made for cupital.

Correspondence solicited. Office and address, 30 Coart St., Boston.

ForeeBain,
E,,,,ri<^,^,j

Consulting, Mechanical Engineer,
Designing,
Supervising, Plans, Speclflcatloas and
Constructing, General Eoglneerlng.
Testing. Expert in Patent Causes.

Suite 1657. 1 65S and 1659
monadnock Buildinjj, CHICAGO.

0. p. SELLS,

EI.ECTRICAI. ENGINEER,
ESPEhr

In Electrical Construction,

plans, rpeoipications and supervision.

;
Hencen Building, New Orleans.

HART SNAP SWITCHES

!

STANDARD SWITCHES, 5 and 10 ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches upon one plate.

Cut illustrates 4-way or commutation
switch, controls a light or group of lights

from any desired number of points,

SEITD FOB CATAI/OGVE.

THE HART & HEGEMAN MFG. COMPANY,
C«trtfo]Td, Ooun.

TRANSFORMERS.
A New Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling off of walls.

With our wall or cross-arm hooks, transformer may be Bung and

Connected in Five minutes.
Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Highest
in EfUciency ever made.

Adopted by the largest stations in the country.

We Challenge Competition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type Transformer -with Fuse Ping BemoTed.

WAGNER ELECTRIC MFC. CO., ST. LOUIS, MO.
( BOSTON, 620 Atlantic Avenne.

..C3-£::DJ'C7X£SS : \ PHILADELPHIA, 1000 Belz Bnildlng.
( CINCINNATI, Ifil West Pearl Street.

MINNEAPOLIS, 249 Second Avenue Sonth.
CHICAGO. 1236 Monadnock Blocl.
SAN FRANCISCO, 54 Second Street.

BUFFALO, 126 Erie Co. Bank Building.
TORONTO, Canada, W. A. Johnson Electric Co.

STEAM POTTITXSlt PLiANTS
-OF-

AMtE EQUIPPED IIITII

WESTINCHOUSE ENGINES.

COMPOCSID, 5 to l.OOO H. P., Cnequaled adaptability, high fuel duty and moderate cost.

STAN DAB1>, 5 to JSSO H P., Hlgh^class auti^matic engine for general service.

tFIJAilOB, 5 to 75 H. P., A durable and efficient automatic engine at a low price.

CATAIiOetTB ON APPLiICATlON.

THE WESTINGHOUSE MACHINE COMPANY,
PiTTSBURC, PA., U. S. A.

SELLING OFFICES:
26 Oortlandt St., New York, N, Y. 171 La Salle St., Chicago, lU. 58 State St., Boston, Mass.
Westlughouse Bldg., Pittsburg, Pa. 210 Drexel Bldg., Philadelphia. Pa. 37 College St. Charlotte, N. 0.

21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lake City, Utah. Wondeily Bldg., Grand Bapida .

A.11 Offices of the Westlnghouse Electric & Mfg. Co. And All Foreign Ooontries. Mich.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent ImproTementB made In the New American Turbine have Increaaed the power as per their dlam,
eter, and produced greater efficiency from whole to half water than any other turbine, as evidenced by the
following, copied from certified testa made at Holyobe. MasB., on the dates named, and signed by A. F. Siok.
man, engineer in charge of experiments, and E, S. WaterB, hydraulic engineer.

The orlglnalB of these certificatee and teats of other sized wheels can he seen at our office.

Test of a 45-inch Wheel-July 9, 1894. Test of a 42-inch Wheel -July 14, 1894.

Head.
Bev, per
Mln.

119.17
12'i.OO

117.33

111.83
118.67

Cn. Ft.
per Sec.

Horse
Power.

P'rCent Head.
Rev. per
Mln.

Cu. Ft. r Horee
per Sec, Power. P'rCent

Whole Gate 16.06
16.42

16.78

17.03
16.88

141.68
127.18
112.60
98.12
82.117

205.27
195-19
176.74
149.99
118.40

79 76
82.68

82.18
79.31

76.52

Wtole Gate 16.33

% '• 16.66

K " 16.59

% " 17.13

y, " 17.48

128.00
134.80
129.33

126.25
121.00

134.18
120.85

104.85

92 76
70.80

199.66

188.14
162.89
142.40
98.86

80.60

83.09
82.77
79,21

70.60

For Informatloa and oatalogae write

THE DAYTON GLOBE IRON WORKS CO..Dayton,OJ.S. A.

i^ilL-MM^^^iMiMW^filMPl^iasMr^
L.M.MOYES,! MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specialiy designed and adapted to

ELECTRIC POWER AND LIGHTNiNG PLANTS.
Securing a hiel^ guaranteed percentage and great stendinesa of

motion, under variable hiad.^. An iine(|nAl<^'l coucentration of power,
and an unprecedented high velocity. Us <iuickly opfrnling bal-
anced eates. alTorils prompt and fine regulation by k'uveriior. Satis-
faction guaranteed where others fail, Wrile for (.-atalogue, and slate

your wants.

JAMES LEFFEL & CO., Springfield, Ohio U. S. A.

New Dynamo Tenders' Hand-Book.
By P. B, BADT.

226 Pages, 140 Illustrations. Flexible<Cloth Binding.
5 1-2x3 inches. Price $1.00.

Size of Type Page

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAQO.

For all Purposes.
Scrap and Native Platinum Purchased.

BAKER A CO., 408-414 New Jersey
Railroad Ave., Newark, N. J.

For the "WESTERN ELECTRICIAN,'

—fti.oo.

—

Going to
California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and withont change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, zii Clark Street,

Chicago.

WATER-POWER
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction of plant. Consult us if possible before completing your plans.

With REPLOOLE'S COHPOUND REGULATORS we are prepared to undertake
and guarantee the government of water-power for all purposes, including Electric
Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOCLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
&iTe8 more poorer as to diameter ivith a

hlsher percentage ofnsefal efTect than any other
ivater-wheel heretofore made. All elzee, right and left

hand, are balU from patterns perfected under systematio testi la
the Holyoke Testing Flume.

Parties havlag power plants which are nnsatlafaotory, aoA
those contemplatiDg the improvement of powerSj will find It t«
their Interest to coufer with me, aM I am 'WiULBff tO ffaar«
antee results where others have f)ailed, no mat'
ter whatmake of tnrbine has been in use. STATS.
KRitriBEiaiENTS AND S£ND FOB CATA'
1.00UB.

S. MORGAN SMITH, York, Pa.
Estimates farolihed for complete power plantsUld

results maruitfled.

FUSE WIRE
AND LINKS
FOR ALL SYSTEMS.

Correct
Carryine

Capacity.
Absolutely

tIm*'orm.

The Independent
39th St and Stewart

Electric Co.,

Ave.. Chicago.

riectric Railway Supplies
^Ln ,,j'''sr^!^!.S3Biy^1SBi!ipBt_ The largest and moBt proBperons stree

GEARS. PINIONS. BEARINGS. TROLLEYS,

TROLLEY WHEELS AND HARPS.
railway companies in tlie conntry are using: our supplies, and they prefer them
and durability. Correspondence Solicited.

This is tiie Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treasurwr.

J. R. McGINLET, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
CHAS. J, MATEK, 1211 Betz Buildiog, Philadelphia. Pa., Middle StateB Sales Department,
OHAS. N. ^'OOD, 180 Summer St., Boston, Mass., New England States Sales Department.
STANDARD R'Y SUPPLY CO., Moiiadnock Block, Chicago, III., N. W. States Sales Department.
A. S. PARTRIDGE, BanlE of Commerce Building, St. Louis, Mo., S. W. States Sales Department.
OHAS. A. OAVAGNA, Neave Building. Cincinnati Ohio, Central States Sales Department,
EDWARD P. SHARP, 44 Niagara St., Buffalo, N. Y., Northern States Sales Department.

30HMINKE Si NEWMAN, Ne^ Orleans Sales Dept. No. 321 Magazlae St., New Orleaofl, La. JOSHUA HENDY,MACHINE CO., Paoiflo OoaatSalaa Dept., No.

~^H ^
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ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Congress St., East DETROIT. MICH.

Edwin Harrington, Son tt Co., Inc

Lathes,

Drill Presses,

Traveling

Cranes

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of tlie

Morrin ''Climax" and "Compound Safety

Water Tube Boilers.

BUILT IN UNITS OF SO TO 1 OO H. F.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

Specifications, drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers. .

RELIABLESENGINE.
Antomatic Cat-Ofi; f^elf-OillDs,

Perfect Resulation,
Simple Construction.

Adapted for Electric Lltjht or any Purpose requiring
Power and Hrfavy, Cnatlnaoaa Work.

Moderate Prices.

Write for Ciroulare and Prices to the Mapufaoturere,

J. F. GHUSE & CO., WIATTOON, ILL.

Preserve Your Copies

Western Electrician.
OF THE

BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

© Xja^esid.© E-CLilca.liigr, - CXHCA-Q-O-

Our 24-page cataloeue of Organs,
alsoournewand elegantcatalogue
or Pianos, containliig 16 pp. We
have the largest manuractory in
the world.from whi<-h we sell direct
totheconaumer at wholesale prices,

thus saving the profitsoC the dealer
and the commissions of the agents.
We furnish aOrst-classOrgan.war-
ranted 20 years, wiih ^07 Ef|
btool and book,foronly 10 6 liwW
No money required until instru-

ment has been thoroughly tested
in yourown house. Sold on instal-
ments. Easy payment.
We positively guarantee every

OrganandPianoSJi/ears. Sendfor
catalogue at once i r you waottoob.
tain the greatest bargain on earth.
Write name and address plainly,
and we will send bymailsarae day
letter is received. As an advertise- ^
ment, we willselltheflrstPianoof --^

our make in a» | 7c Stool, booi?
""

place for onlvO I I wi and cover
free. Regular price, 5350,

BEETHOVEN PIANO ^ ORGAN CO., P. O. Box 1309 WASHBNCTON, N. 1I.

G. BRILL COMPANY, - - - PHILADELPmAi
BUILDEBS OP EAILWAT AND TRAMWAY OAKS OF ALL GLASSES.

Racine Automatic
HIGHSPEED

ENGINES
From 1 to 125 H. P.

Especially Ailipleil for

ELECTRIC
LIGHTING,

And all places whwre
hlt?h speed In c nuecllon
with ecunomy is dtrsired.

Over 2,500 in use.

PorcDpineand Tubalar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
deBcrlbiug our new 1

to 6 H. P. Automatic
Engine and Boiler
outht-

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Building.

Works. Racine, Wis. CHICAGO, ILL., U. S. A.

THE MANISTEE IMPROVED

STEAM PUMP
For Every Possible Service.
Reliable and Durable.
Excelled by None.
Automatically Governed.

MANISTEE

IRONWORKSCO,,

Western Aeents:

WfiSTfiBN VALVE CO., Chicago, 111.

ROOT IMPROVED WATER TUBE BOILER.

SBLLISa AGENTS:

Monadnock Block, Chicago, III. ,

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Md.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

Special attention given to the building ot Electric Motor and Trail Oars.

Builders of Brill No. 21 Truck with aoUd forged frame, acd "Eareka"' Maximum TrBction Pivotal Truck.

,NfoS's.^'M^*!^u}'A'c?ulEs PHOSPHOR-BRONZE
'rectrade MARKS. Ingots, Castings, Wire, Sheet" &c.

The Phosphor Bronze Smelting Co.LiMiTED
2 200<VashiiigtonAve:,Philadelphia.,Pa.

L ORIGINAL MANUFACTURERS OF PHOSPHOR-'
(0/ ../'(?' " Bronze m theUnited States AND Sole
j./U^fi/wvJj'un,^. Makers of"ELEPHANT BRAND"phosphor-Bronze,
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WESTINQH0U5E
ELECTRIC & riFQ. CO.,

5,000 H. P. GENERATOR USED AT NIAGARA.

We make A. C. and D. C. Generators from 1 H. P. to 5,000 H. P,

WESTINGHOUSE

ELECTRIC £ MFG. CO.,

PITTSBURG, PA.

ONE H. P. MULTIPOLAR D. C. GENERATOR. OFFICES IN ALL PRINCIPAL CITIES.
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The Choice of Transformers.
BY PROF. D. C. JACKSON, C. E.

Member of the American Society of Mechanical Engineers; Member American Institute of Electrical Engineers;

Professor of Electrical Engineering, University of Wisconsin, Madison, Wisconsin.

V V ¥ "In order to place before you independent data representing all the American

"transformers of moderate capacities, I will give the results of a long and carefully carried

"out series of tests made by A. H. Ford in the laboratory of the University of Wisconsin.

"For these tests transformers of fifteen hundred watts capacity, as nearly as possible, were

"procured directly from the manufacturers within about a year from this date, so that the

"tests may be presumed to represent the latest and best designs which are now supplied.

"These transformers are from the most prominent makers, a:nd, in fact, include all impor-

"tant makes of American transformers, with two or three exceptions.

"The results of the tests are given in the attached table.

S .
, Efticiencie.s.

Open Circuit Watts Iron ,,1'N OJ

s S Current. Loss.
^'S^ £0 Full Load. AH Day.

a i'i

3^$S /. !:5 /-60 /-125 f~tO p /-123 /-60 /-1S5 /-60

I I250 .043 066 37 48 30 2.5 95 94 85 83
2 1500 .076 .124 60 71 45 3.5 95 94 85 81

3 1500 .053 .100 33 46 38 4.0 96 95 89 85 ,

4. 3500 .230 .540 135 . 230 44 .3.5 93 89 77 68
5 1800 .076 .600 53 109 67 5.0 94 92 . 85 75
6 2000 .055 .091 43 56 55 5.0 95 94 89 86
7 1000 .028 .064 24 28 33 3.0 95 94 87 86
8 1500 .073 .113 57 76 31 2.5 94 93 83 79
9 1500 .077 .144 43 55 28 3.0 95 95 86 84.

"These results, i find, do not differ very widely from those published by the Fort Wayne
"Electric Corporation in a small blue-printed pamphlet, which, however, contains tests made
"by the company upon only a few of the makes of transformers included in my table."

The transformer marked No. I In the above tablet is a twenty-five light transformer of the

Fort Wayne Electric Corporation's make.

*Abstract from a paper read before the Northwestern Electrical Association at the summer meeting, held in Chicago, July 17, 18 and 19.

FORT WAYNE ELECTRIC CORPORATION,
FORT WAYNE, IND.

BRANCH OFFICES:

NEW YORK CITY: 115 Broadway.
CHICAGO: i»s Dearborn St.

PHILADELPHIA: 907 Filbert St.

EOS ION, MASS.: 17 Federal St.

ROCHESTER, N. Y.: Powers Building.

COLUMBUS, OHIO: 57 East State St

SAN FRANCISCO: Electric Imp. Co., MINNEAPOLIS, MINN.: New York Life Building.

35 New Montgomery St. CINCINNATI, OHIO: 402 Neave Building.

PITTSBURG. PA.: 405 Times Building. SAN ANTONIO, TEXAS. 207 Lasoya St.

NEW ORLEANS, LA.: Southern Electric ATLANTA, GA.: 25 Marietta St.

Mfg. & Supply Co. ST.. LOUIS, MO.: 60 Turner Building.

OMAHA, NEB.: 104 Bee Building.
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Wiky not set
tbe best >

POROUS .^-^

^..^^ 1896.

*S^ 4^ eive ns
^^0' ^ trial order.

^^ CUPS

1888

ESTABLISHED 1857

PARTRICK& Carter Co.

Electrical Supplies
i25 South Z'^ St. -Philadelphia

'

CATALOGUES ON APPLICATION
Sdad BuslDees Card and meDtion

Western Eleotrtoian.

CJ|;U1NE RAWHIDE

LACE LEATHER.

SHULT2S PATENT

.PULLEY COVER.

(lELT DRESSING
«t^ AND

Dynamo
C^ELTING-.

WOVEN LEATHER LINK BELTING ?;^^^||LT CEMENT

_ StI.oni8,Mo.,r8 A "=5endJor(n:cular5

BKASCHE3: IM Summer St., Eostoni 113 Liberty St., Neiv Toit; 129 North 3d St., Philadelphia.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

C liakesideBldg., • Chicago. $1.00

^7d^

FULLTHREADATOMECUT
ALL- PARTS SUBJECT ToWEARARE
CA5EHARDEHEt>.-ALL-6UIDES OP-

, HARDENED • ATEEL. ^^-^^

^rSJoADJUSTABUE DIES-
EXACT 3lZt IRON and /Ji" OVER

1
SIEt- IRoN CUTWITH;3AME- DIE

~S/'///> foff '^S° PAO£-

lO S, 12

TOOLS' AiNo

'N'c''.^Al5^r-CHlCA6QlLL-U-5A'

FIRE!

The destruction of our works by fire on April 7, was almost complete.

We have already resumed manufacturing and are making limited shipments which are daily increasing.

Send us your Orders, We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

'Sa&'sjv 'S'oz-ls.. Ol3.±oa,s^> ^os-tou.
HJZES VF TO iiSO H. p.

X=>]a.llc»ca.eljplxla.
FIRE!

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

SELLING AGENTS:

. lASON ELECTRIC
EQUIPMENT CO.,

A. W. SOLOMON, Savannah, Ga.
HOEFGEW, MOXHAM & CO.,

No. 80 William St , New York.

CHICAGO, ILU
JOSHUA BENDY MACH. WOKKS,

San Francisco, Cal

Manufactured by THE FIBERITE CO., Mechanic«ille. N. Y.

Black Diamond File Works.
Est. 18G3. inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Our regDiar goods are on sale in every les ding Hardware
Store in the United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

HIGH GRADE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

W. B. SOUTHGATE <fe CO.,
146 "B" Franlilin Street, - - BOSTOK, MASS.

S$EIiI.IXe AGEXTI^ FOR

WHITNEY ELECTRICAL INSTRUMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATE FOR ELECTRICAL PURPOSES.

MANY SWITCHES
HATE OCME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TRY THEM AND WONDEK WHY YOU ETEB USED

ANY OTHEK.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

#%:^^

Electric LlghtiDg and
Power Apparatus.

THE

The Brush Double Arc

Lamp Patents BTistained b^

repeated decisions

of U. S. Oourta, BRUSH
ELECTRIC CO.,

Agencies in all large citie!).

The Eusaell Iilectric Company,
No. lOArc Dynamo. 100 lights. 2,000 candle power. Denver, Colo.

Bagnall & Fiiiis, Yokohama, Japan. Office and Workg, Cor. BeMen and Slason St8.« CLETKl AJSI>, OH19

mmSk
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

Simplex Blectrical Company,
75-81 CornhitI, BOSTON, MASS.

WESTERN SELLING AGENT.

H. R. HIXSON,
1137 Monadnock Block, CHICAGO.

INSULATED WIRES and CABLES
Aerial, Trndergroimd and Submarine,
toT Telephone. Telejfrapli, Iitxlit and Poorer.

KEBITE TAPES* Write for catalogues, samples and prlcea.

W. K. BBIXEY, aifr., J. K. HASI, een'l Agent
jS03 Broadway, Kew Xorfe.

S. F. B. alOBSE. CAI/lPOKHriA FI/BC. WK.8.
t'hicago. III. San Wranclsco, Cal.

BBW OBI.BASS BliEG. CO.. ]S<-w OrleanB, Ilia.

Packard Lamps
are the only lamps which give full/^

power at initial efficiency after burning-

hundred hours. This we guarantee.

MAKEES or PACKARD LAMPS.
NEW YORK & OHIO COMPANY,

IFABBRN, OHIO.

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS.
BeceiTed only Award for Trolleys at Chicaca,

Manufactured b; AliBEBT A J. V. ANDEBSOaT, 289-293 A St., Boston, Uasi.

IRON
CLAD

RHEOSTATS,
UAKUFACTtJBXD BY

Geo. L. Colgate Company,

136 Liberty St., New York.

S?5S^Jb°^^}=^- »"''«''"•
GEO. T. MANBON,

OenU Sapk.
W. H. H0DGIN8,

Secretary.

THE OKONITE COMPANY, LIMITED,

^!!^
13 Park Row, New York.

INtiULATED

WIRES ALDCABLESp
For Aerial, Submarine and Underground Uii.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tapt.
BRAJTCHESsOhloaso, Boston. Philadelpliia, Pittsburgh, JUinneapoUs, Cincinnati,

Kansas City..Omaba, I.onlgviUe, St. I.oni8. San granclsco. XqnilQn and 8o. America.

IMPORTED

Carbons
FOR ARC LIGHTS.

EQUAL TO THE
BEST.

Kept in Stock.

Ed. Wertheim,
55 S. Canal St.,

CHICAGO.

SOLAR CARBON sMANUfAGTURING CO.,
, MAMUF'AeTTIBKBS OF

^""^
Carbon Brushes, Battery Carbons,

Solid Electric Light Carbons,
For any Syatem, of any degree of hardness.

Soft Cored Carbons (aot Hoiii.oiv),

For Arc Lamps on IncandeBcent^aad Bailway Circuits.

SOLAR CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE, PITTSBURG, PA.

ir Vnil nnU'T VUtXUI about WIrt Indieators let as send you a description of them

—

Ir TUU UUN I nllUn circular No. 675.

lifCI I TCI I VAII thlsmuchnow.—They are Switchboard Instruments and are made for both

Wl LL I lLL TUU direct and alternating circuits. They are lianfisomef •< arable,
_- (']l<*ap>. and their accuracy is guaranteed. A large open scale Is one of their valuable features.

IF YOU UU KNOW About them you will be interested in looking over our reduced price Uet.*

OUR SPECIALTY: Everything in Electrical Testing instruments.

J. G. GRAY, Assignee,
New York Office;

Ii6 Fulton Street.
loio Chestnut Street,

Philadelphia, Pa.

BEST OF ALL IS "TBEXS STANDARD,
Hade by jr. H. BtafXEIili & CO., 76 Cortlandt St., Sfew York.

Best CoDstrnction and Ingredients. Strongest, most Durable and Bellable. Size 6x2^, 60 eta per cell.

LIBERAL biSCODNTS.

MANITI'AGTIIBEE OF

I]!irsni.A.TESD BIiEGTRZG DVIRE,
FI^VIXIBUE COBDS and CA'BUES.

SOO and SOS Korth Third Street. . - PHIT.AnKT.PnrTA. r\.

^ESTHH ElBctrioal In^tPnment Co.,

1 14-120 William St NEWARK, N. J., U. S. A.

Voltmeters, Millitoltineters, Voltammeters,

Milllamnieters,

Ground Detectors and Circuit Testers,

Ohmmeters, Portable Galvanometers.

"Weston Htandard Portable Direct
Beadins jnilnvoltmeter.

Our Portable Instruments are recog-

nized as The Standard the "world over.

The Semi-Portable Laboratory Stand-
ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed In point of ex-

treme accuracy and lowest consumption

of energy.

Mention tlie Westebn Eleoteioian when writing
for catalogues.

\

OFFICE AND FACTORY, SANDUSKV.O.
( AGENTS: )

C. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, HamUton St , Boston, Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.

- Arthur S. Partridge, Bank of Commerce Bldg.,
'

St. Louie, Mo.
Standard By. Supply Co., Monadnock Bldg.,

|

Chicago, III.

Reger & Atwater. 214 Fine St , San Franolsco«
;

California. '

Central Elt-ctrlc Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New Tork.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estisnates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

KEPK ESJENTATIVKS.
JULIAN SOHOtL & OO., - 126 Liberty St., N. Y. Olty.
HOFFMAN-KUSSELL CO., - 82 Lake St., Ohioago, lU.
SOKANTON SUPPLY !: MACH'Y CO., - Soranton, Pa.
TH03. K, CABET & EBOS. CO.. 26 LlgSt St., Baltimore, Md.
AU'J'CHELL, LEWIS & STAVER CO., Seattle. Wash.

S'iJIHMMMWillllMi ^^mtii

STANDARD UNDERGROUND GABLE CO., WIRFf^ and HARLfSTHE BOOEEBT, Wi^TINQHOUSE BUILSINa, TISIES BUILSINS, H III ^^^V U 1 1U ^^B ffV ^J ^^ ^^%^
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ELECTRIC LIGHTING SUPPLIES.

CARPENTER ENAMEL RHEOSTATS.

GENERAL ELECTRIC COMPANY
}

Boston, Mass., 180 Summer Street.

New York, N. Y., 44 Broad Street.

Syracuse, N. Y., Sedgwick, Andrews & Kennedy B!dg.

BaSalo, N. Y., Erie County Savings Bank Building.

Philadelphia, Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street.

Pittsburg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N. Y.
SAI.ES OFFICKS :

Atlanta, Ga., Equitable Building.

Cincinnati, Ohio. 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.

Det'-o't, Micb., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City, Mo. , New York Life Building.

St. Ix)uis, Mo., Wainwright Building.

Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.

Denver, Colo., 505 i6th Street.

San Francisco, Cal., 15 First Street.

Portland, Ore., Worc^er Bldg.

For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.
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THE

Gordon Cell

N£Vy YORK.

i 1"^

GORDON PRIMRY BATTERY
I. LONG LIFE.—Warranted to operate, at a discharge rate of eight or ten one-hundredths of an ampere, six months without

any attention whatever, as required for Railway Signal Service, and much longer where less power is required.

2. EFFICIENCY.—It win perform many kinds of work that cannot be obtained from the Gravity Battery.

3. ECONOMY.—The installations and maintenance of the Gordon Battery for one year for Railway Signal Service is about

one-half the cost of the Gravity Battery.

4. ADAPTABILITY.—The Gordon Battery will work equally well on either open or closed circuit. .

5. IT IS ABSOLUTELY NON-FREEZING.—in practical operation in Railway Signal Service, the Gordon Battery on

the surface of the ground has worked uninterruptedly, with the mercury four degrees below zero. Gravity Batteries at

the same station, eight feet under ground, at the same time, froze solid.

6. LABOR SAVING.—It requires no supervision whatever during its life.

FREE FROM LOCAL ACTION.—I' is not consumed by local action when not in service. Gravity Batteries

require constant attention and "feeding," whether in use or not, while the Gordon Battery is not a self-consumer,

all its elements remaining intact until required to produce power.

FREEDOM FROM CASES AND ODORS.—it is clean and neat in appearance, and absolutely free from nox-

ious fumes and gases, and "creeping" salts.

SUPERIOR GENERATION OF ENERGY.— Its product lu useful energy is four times greater, weight for

weight, than the Gravity Battery.

These Batteries are in use by the most prominent Telephone, Fire Alarm and Rail

road Companies of America.
Send for descriptive circular and price list.

We sfuarantee all our Cells.

llanafdctnred by

THE 60RD0N-BURNHAM BATTERY CO.
No. 82 West Broadway, NEW YORK.

Insulated witb Jtlonlded Hiica. Hangers,
Pail-Overs, Feed-Wire Insulators, Frogs, Sec-

tion Insulators, etc.

VULGABESTON CONTROLLER REPAIR PARTS.

H. W. JOHNS MFG. CO.,
240-242 Randolph St., Chicago.

NEW YORK. PHILADELPHIA.

HART SNAP SWITCHES ! <
STANDARD SWITCHES, 5 and 10 ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches apon one plate.

Cut illustrates 4-way or commutation
switch, controls a light or group of lights

from any desired number of points,

SEICD FOB CATAI^OGUE.

THE HART & HEGEMAN MFG. COMPANY,

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

Multipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Office and Works, Ulansfleld, Ohio.

75 K. W.'GENERATOS.

THE PIONEER FIRM.
American Branch Office, 60 liberty St., New York.

VIENNA,
AUSTRIA,

THE PIONEER FIRM.
Beware of Impostors Glaiming our Make.F. HARDTMUTH & CO.,

THE ONLY MANUFACTURERS OF

"The Celebrated Austrian Cored
fiend for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carry our Goods.
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No. 3. No. 10. No. 11.

T
No. 15. No. 20.

Beauties, every one of them, and no less practical and reliable than pretty. Recent changes

in detail construction have greatly improved the Helios Incandescent Arc Lamps, and they can

be depended upon for a steady, even white light, free from objectionable noise in the arc. A complete

stock of plain, standard types, also a variety of ornamental designs. Ask for our new catalogue of

Lamps.

BRANCHES.
ST. LOUIS: Southern Electrical Supply Co.

KANSAS CITY: Gate City Electric Co.

NEW ORLEANS: loio Canal St.

BUFFALO: 112 White Building.

UEO. A. McKISLOCK, President. CHAS. E. BROWN, .Secretary.

Central Electric Company,
«73=i75 Adams Street, CHICAGO.

Western Agents: Okonite Wire, Interior Conduit, Lundell Motors.

TKE ONLY REFLECTOR PLATE ALTERNATING ARC LAMP.
The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same number of watts.

SPENCER'S IMPROVED ALTERNATING ARC LAMP
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts; not liable to get out of order,

Can be used successfully on all periods.

Starts quickly.

SPENCER'S DIREGTCURRENTCONSTANT POTENTIAL LAMP.
Guaranteed not to see-saw.

SEND FOR CATAI.OOITE AXD PRICKS.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

CENTBAL ELEOTEIC 00., Western Agents, Chicago, 111.

ANCHOR ELECTRIC CO-, New England Agents, Boston, Masi. W. T. M. MOTTRAM, State Agent, Dallas, Tex.
MOORE & BAYLIS, Western New York Agents, Buffalo, N. T, THE MOUNTAIN ELECTRIC CO., Agents for Colorado, Wyo-
BARR Ac ATKINSON. State Agents, Cleveland, Ohio. mlng, Utah and New Mexico, Denver, Colo
tJLOBE ELECTRICAL 8DPPLT CONSTRUCTION CO .Agantaror CALIFORNIA ELECTRICAL W08KS, Pacific Qon^ AeeutS. 36

New Yorb City and Brooklyn, 98 Vandam St., New Yort. Market St^ San Francisco, Cal

.

> ^? .
i

MACHINERY SUPPLY CO., South Pacific Coast Agent, Los An
geles, Cal.

SOHMINKE & NEWMAN, Agent* for Loulglana and Mlsslaglpplj

J'APUC^S IXEgTBIO OOm State Agents, Paducah, Ey.
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STORAGE BATTERIES.

THIS LINE
Represents the present an-

nual operating expense

of the plant of the

Chicago Board of Trade.
And THIS ONE
Represents the expense as

it will be when the

RECONSTRUCTED PLAINT

is in operation.

And THIS is the BATTERY that HAS BEEM SE-

LECTED to help accomplish this result.

Plate made from one

integral piece of rolled

virgin lead without

joints, solder or applied

active material.

PUMPELLY-SORLEY CENTRAL STATION CELL.

If you have a line of

expense you want CUt
down, or a load
line evened up,
don't be misled by the

exaggerated claims of

others regarding "Un-
derlying princi-
ples," but write us.

WE WILL PROTECT AGAINST SUITS FOR INFRINGEMENTS.

PHMPELLY-SORLEY STORAGE BATTERY CO.,

Main Office: 1540 Marquette Building, Chicago,
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THE BOUDREAUX DYNAMO BRUSH
SOME OF ITS USERS:

Atlanta Constitution. Atlan'a.

American Electric Works' Denvtr.

Baldwin Locomotive Works, Philadelphia.

Christy Fire Clay Co.. St. Louis.
Colambas Memorial Bnildiog, Chicago.
Detroit Joiinici, Detroit.

Edison Electric Illuminaiing Co., New York.
Feigenspan's Breweries, Newark, N. J.
Griffin Wheel Co., Chicago.
Holtzer-Cabot Electric Co.. Boston.
Interior Conduit & InsnUtion Co., New York.
W. W. Kimball Co., Chicago.
Marlborough Hotel, New York.
Pullman Car Co., Pullman, III.

Western Union Telegraph Co , New York.

EACH LAYER OF THIS ANTI-FRICTION METAL

i

i
I PART O' : 'NCH THICK.

SOME OF ITS USERS:
American Ttlegraph & Telephone Co., New York.
Buckeye Electric Co., Cleveland.
Central District Printing Telegraph Co., Pittsburg.
Crocker-Wbeeler Eleciric Co., Ampere, N. J.
Drexel Institute of Art, Science and Industry, Phila.

Elwell-Parker Electric Co- of America.
Franklin Sugar Refining Co.. Philadelphia.

General Machinery Co. , Portland, Ore.
Hirsh, City Engineer, Cincinnati.

Indiana Paper Co.. South Bend, Ind.
Keystone Electric Co,, Erie, Pa.

Metropolitan Museum of Art, New York.
Palmer House, Chicago.
Wagner Palace Car Co., New York.

THE BOUDREAUX DYNAMO BRUSH COMPANY,
Mailers Bnihiins, CHICAKO. Postal Telegraph Bnildlne, BIEM' YORK.

For the PBClflc Coaft. S. W. BR03KS & CO., San FrancUco. Cal. SOXj^E -A G-IE 15TT& : For Canada, R. E. T. PRINGLE, Montreal.
For Texas, Indian Territory, New Mexico and Arliansns, BARDEN-SBEETS ELECTRICAL CONSTRUCTION CO., Houston, Texas.

USSSiW
Dear Sirs:—As the Fall and Winter seasons are now approaching, permit me to call your attention to an exceptional

opportunity for the purchase of ARC LAMPS and CARBONS. The goods which I am offering mUSt b© SOld tO
close an estate and I can offer them at figures which cannot be duplicated in the electrical trade.

These goods are of STANDARD iNIAKES, ENTIRELY NEW and in PERFECT ORDER, and the offer will not

remain open long. They consist of STANDARD ''WARD" ARC LAMPS FOR DIRECT AND ALTERNATING Cur-

rent Circuits; also Series, Focusing, Double Carbon and Railway "WARD" Lamps. The "WARD" Lamp is the Arc Lamp
which built up the business of Arc Lighting on Incandescent Circuits, and more of them have been sold than of all the

other makes in this country.

I can offer also the "KNIGHT" ARC LAMP for both DIRECT and ALTERNATING Current Circuits, for series

and railway work, and twin lamps. "Knight" Lamps are offered by several other parties, but it is not possible for them to

give the low prices I quote.

I have also a large stock of FOREIGN and DOMESTIC CARBONS of the following types:

Foreign-SIEMENS, LACOMBE, HARDTMUTH AND SHIP CORED.
Domestic-NATIONAL, FIDELITY, SOLAR AND GLOBE.

Write me at once, stating kind, size and quantity you desire. Yours truly,

GHA.S* H. lV^A.XERBIA.]V, 26CortlandtSt., NEWYORK.
Sales Agent for Wm. T. Hammer and John F. Randolph, Assignees tor Franci)<i B. Upton.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ

EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIOM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings,

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co!, 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.
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INCANDESCENT LAMPS.
WE ^'

MANUFACTURE
THE GLOBE.

9P LIFE AND

EFFICIENCY

GUARANTEED.

,
New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu"m. Samples and Prices Furnished

on Application. Correspondence Solicited

GLOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.
J=^(SE:i^Tr^ VV^J^TSnTETED. ^ArF=2n:^E: lj^.

STEAM ENGINEERING
{Stationary, Locomotive or Marine),' Mechanics; Mechanical Drawing; Electricity;

Architecture; Architectural Drawing and Designing; Masonry; Carpentry and Joinery;
Ornamental and Structural Iron Work ; Railroad Engineering; Bridge Engineering;
Municipal EngineeHng; Plumbing and neadng; Coal and Metal Milling; Prospecting,
and the English Branches. Stndents make rapid progress ic learning to Draw and
Letter. The Steam Engineering coarse is intended to qualify engineers to secure
Licenses. Send for free Circular, stating the subject you wish to study, to

The International Correspondence Srhools, Scranton, Pa.

IMAiy

ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Congress St., East DETROIT, MICH.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The Original Manufacturers of the

SIMPLEX, WARD and KNIQHT LAMPS.
CHARLES *. BRAMHALL, Selling Agent, 39 Cortlandl Street, NEW YO'K.

THE DAYS ARE BROWING DARK,

YOU NEED MORE LIGHT.

ARC LAMPS
r DIRECT CURRENT,
ALTERNATING,
ORNAMENTAL.

r
^^

V

GENERAL INCANDESCENT ARC LIGHT CO.'S LAMPS

CAN MEET YOUB DESIRE FOR STYLE AND PRICE.

"SUN-SGHMELZER-NURNBERG" CARBONS.
If you want anything in tiie Arc Lamp or Imported Carbon Line, write to me.

GENERAL
^ SALES AGENT,

HAVEMEYER BUILDING, NEW YORK.
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T"f
ELECTRIC STCiCE WM WHHWiiiiiii

OF PHILADELPHIA, PA.,

In addition to all American
Patents heretofore controlled,
has recently acquired from the

All patent rights for the
exclusive manufacture of

AccnilAm-Ftt Atti-GesellsU,
OF HAGEN (IN WESTPHALIA), PRUSSIA.

Tudor Storage Batteries
in the United States, and is prepared to furnish

Batteries of this type of any desired size.

In Germany and Austria the TUDOR BATTERY is used in eighty per cent. (80%)
of all Central Stations—besides being installed in

15 RAILWAY POWER PLANTS and 5000 ISOLATED LIGHTING PLANTS,

TUDOB i^TOR&CiE BATTERIES-BOSTON EDISOK I8TATION.

Storage Batteries are
Needed in Central Stations:

For particulars address.

1st. To effect reduction in first cost of plant. (Half steam power plant and talf Storage

Battery Plant costs only three-quarters of what all Steam Plant would cost for same work.)

2d. To convert variable into steady loads. This will save machinery from strain.

3d. To effect a saving of from 20 per cent, to 40 per cent, in coal bills.

4tll. To insure reserve power in case of accident to generating. machinery.

The Electric Storage Battery Gompany,
Sole Manufacturers of the "CHLORIDE ACCUMULATOR,"

PHILADELPHIA, PENNSYLVANIA.
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RECEPTACLE FOR SHADE HOLDER.
Double pole. Easily fused. No wiring to the socket. Contact made direct on the

rosette ears. Top porcelain is interchangeable, and will fit any one of our different styles of

rosette bases.

Electric Enpeering and Suppl} Gompann,
New York Office: THAMES BUILDING. S"5mA.OXJS]E3, INT.

ELECTRICAL BOOKS
Of JhJL± X^lxicLs.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside BIdg., CHICAGO.

The Ohio Storag^e Battery Company,
Sole Maiiiifiicturers, under Exclusive License, of the Ford-Washburn Storelectro Co/s
m"01'affP T5*lttPriPS* The iiio«4tdarabIe Batteries ever proclaced. For Street BailTpays, Ijiglitine Plants, Electric I annohes.

SPECIALTIES:
£lectric Carrlases. Uoctors and J>entisl8 ; and for any other worb. AThere tutorage Batteries can be used.

Isolated Plants for house lighting, and cells for surgical, telegraph, telephone and phonographic uses. Small
cells made to order. Send for catalogue giving capacities, weights, etc.

Hf ATV T<^PATTTR1?C (W TPTI? riPTT • Theabllity to stand an Incessant charae and discharge without any Injaiy. which
.^'IJlAl.' r Ijil ± U Itiit? \H: llXtU \jMU±JtjM tsanadvantagethatcannot be exaegerated: the capability ofenduring a repeated
discharge ou u dead short circuit fvlthont injury to the cells ; the special form of cell which frees it from the ^reahjiesses that have
made other types a failure.

EASTEBJr OFFICE: 803 Broadway, New Tork City. J. A. MACHADO, Agent.

52 WADE BUILDING,
THE OHIO STORAGE BATTERY CO., CLEVELAND, OHIO, U. S. A.

The Siemens & Halske Electric Company of America, as the owner of United States patents of Siemens & Halske, Berlin, makes the

following announcement:
The firm of Siemens & Halske, Berlin, was established by the late Dr. Ernst Werner von Siemens in 1848, and has ever since been the pioneer

in all branches of electrical work.
In 1867 Dr. Siemens built the first dynamo electric machine, and gave it the name, "dynamo electric machine," by which it :s now universally

known. The well-known Siemens armature for dynamo electric machines was the invention of Dr. Siemens.

In 1879 Dr. Siemens exhibited the first electric railway embodying all the modern principles of electric locomotion.

In 1878 von Hefner-Alteneck, one of the engineers of Siemens & Halske, invented the first differential arc lamp, which enabled a series of

arc lamps to be used in the same circuit.

Numerous patents upon the inventions of Dr. Siemens and his assistants have been obtained in the United States, and makers, sellers and
users of electrical apparatus are notified and warned to avoid infringements, as the rights secured under these patents will be protected.

Attention is particularly drawn to a few of the patents covering some of the principal articles of electrical manufacture:

DYNAMOS AND MOTORS.
389,752 September 18, 1888.

395,019 December 25, 1888.

496,567 May 2, 1893.

509,662 November 28, 1893.

513,507 January 30, 1894

520,264 May 22, 1894.

528,608 November 6, 1894.

530,114 December 4, 1894

ARC LAMPS.
412,141 October i, 1889.

498,566 May 30, 1893.

506,503 October 10, 1893.

518,719 April 24, 1894.

ELECTRIC MOTOR CAR.

322,859 July 21, 1885.

324,176 August II, 1885.

480,310 August 9, 1892.

486,920 November 29. 1892.

490,307 January 24, 1893.

493.942 March 21, 1893.

493.943 March 21. 1893.

TROLLEY STAND and TROLLEY.
487,813 December 13, 1892.

October 10, 1893.

May 22, 1894.

December 4, 1894.

506,463

520,274

530,416

536,967

CONDUIT RAILWAY.
478,026 June 28, 1892.

486,315 November 15, 1892.

503,710 August 22, 1893.

509,421 November 28, 1893.

520,356 May 22, 1894.

530,286 December 4, 1894.

3 and 5 WIRE SYSTEMS.
497,755 May 16, 1893.

501,095 July II, 1893.

542.979 July 16, 1895.

April 2, 1895,

No. 417,668, December 17, 1889, is a patent on what is usually termed to-day, "THE DIRECT-CURRENT BOOSTER." This is a

fundamental patent, and covers every known construction of boosters. Its use is extending every day in lighting and railway stations throughout
the country.

A number of corporations and users of our apparatus and methods have taken licenses, and are now paying us royalties under our patents.

We are prepared to furnish apparatus, licensed under the patents mentioned above, and under numerous other patents already issued, and others

soon to be issued, and shall be pleased to communicate with prospective customers concerning licenses under any of our patents.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
1215 MONADNOCK BLOCK, CHICAGO.
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SILK BRAID
For Incandesceni'

Lamp
Filaments.

^ A The greatest care taken in prodoclng a uniform article.

BOSTON BRAID MFC. CO.
27 Beaoh Street, Boston, Mass.

IRON ARMORED

IHSULATINe CONDUITS.
Two Wires in a Single Tube, the |

Standard Method of Electric Wiring. |

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works : 527 W. 34th St., Xew Torfe.

Edwd. H. Johnson, Prest. E. W. Little, Tice-Prest. and Gen. Mgr. Ohos. P. Qeddes, Sec'y and Troas.

ANEW CIRCULAR describing
the

Hoyt Station Ammeters «~° Voltmeters
sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook. N. H.. U.S. A.

ELECTRICAL, STEAM
And Other Engineering Courses

TAUGHT BY MAIL.

The Correspondence School of Technology, Cleveland, 0.

NE^V CATALOGUE. NOTE INSTHUCTORS.

To Earn Jfore, Ltiii-ii More.

Whoso buyeth the
Standard system of arc

lighting findeth a good

thing, and obtaineth

favor of his neighbors.

Ponder the pages of our book
;

mailed free.

Standard Electric Company,

205 La Salle St.. cor. Adams.
Chicago.

#
^
^

.,,,,, 7 #^ ijfi ijj* i^i »f* i^-i ijj* ii'i ijfi ijj^ i^^^

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Public Telephone Co.,
This BjBtem does not Infringe the patentB of the Bell Telephone or Western
Electric Co We build exchangee complete for local companies, or will

Install and operate exchanges onrselvee at a low monthly rental- We keep
in stock Blake transmitters and all kinds of supplies.

mAIVIJFACTIIBl^BS OF THE SHATKB LONG DISTANCE PUIiVERlZED CARBON

Correspondence Solicited.

PUBLIC TELEPHONE CO., TELEPHONE
Office and Factory:

ThatnpN Bnildins, 27 Thames Street, NEW YORK. For Exchanges, Etc.

P. " B. Armature and

Field Coil Varnish.

P. ^ B. Insulating Compound.

P. "^ B. Insulating Tape.

We are the sole manufacturer s of the F. & B,

products which have been the STANDARD
for ten years.

Send for samples and price lists.

"EOiSTERt-O

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Street, LONDON:

, Metropolitan Elec. Co., NEW YORK. Robert W. Blackwel),

1 86- 1 88 Filth Ave. 39 Victoria St., S. W.

:^SBe,z^°^ VENTILATED ®

-&L-T

FATAUniB'92 "=" DYNAMO brush™'
™''"^J|| WANT THE PATAua,6,;92.

HHil BEST CHERRY & YOUNGLOVE "^t
-

-..^:^— SYRACUSE. N.Y

WE
HAVE

'*fs-

Agents wanted in leadlnf? cities. Samples sent on aporoval to responsible parties

XOT:sr«iL,OVE * GERE, Syracuse. X. Y.

^^ MANY SWITCHES
i^JijI.JHB*i* '^^^1 HAVE Cl-ME AND GONE, BUT THE

**^^B^ I NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TBY THEM AND WONDER WHY TOU EVER USED

ANY OTHER.

O, S. PLATT, - 88-I02 Cannon St., Bridgeport, Conn.

Bryant Electric Company,
BRIDGEPORT, COXK., AND CHICAGO.

Good ^.dfe^ Goods.

PROMPT SHIPMENFS.
_ (Thos.G. Grler, I UlanaKersGBIER BROTHERS,^ - W. stern

( Edward B. Grier, I Office.

Monadnock Bldg., Chicago.

The R. Thomas & Sons Co. Poicelain is Good.

CEDAR
STREET R, R.TIES.

The Valentine-Clark Co.,

704-708 KOOKEKT. . - - OHIOAGO.

GROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufa,cture Oak Pins and Brackets, anl GENUINE

BLACK LOCUS r PINS.
We can ship promptly.
We guarantee our product equal to any in the market.
Correspondence solicited.

CENTRAL MANUFACTURING COMPANY, Chattanooga, Tenti.

1S21. ISSS.

Morris, Taskor & Co.,
INCORPORATED.

Offices. 222-224 Soulti Third Street,

PHILADELPHIA. PA.

PASCAL, IRON M'ORKS,
Philadelphia.

DEIiAWARE IRON TVORKIS,
New Castle, Del.

Manoiactnrers of

Boiler Ties, WroiM

Irofl Pijes aii

EIiECTRIC I.IGIIT and RAIL-
,WAY PIPE POLES A

BPECIAIiTY.
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EcGE>"z F. Phxlixps, Prest. W. A. Hathaway. Treas. W. H. Sawteb, Secy.

AMERICAN ELECTRICAL WORKS,
FBOTIDEKCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, WACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Stohe, P. C. Acterman, 10 Cortlandt St.

Chicago Stoee, F. E. Donohoe, 241 Madison St.

MoNTBEAL Branch Eugene F. FhillipB' Electrical WorkB._

Nui DOUBLE &ROOVE PONY INSULATOR.
Can be Used for Transposing.

The points or teats on the lower rim of the petticoat attracts th(
water on the onter surface of the Insulator into drops. The watei
drops from these points on to the crosa-arm, thereby preventing the
moisture from creeping up on the inner petticoat, and thence to the
pin. Owing to the great success of onr Patent Teat Insulator in Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice that of the ordinary Inenlator, we have concluded to
apply the device to all Insulators for Telegraph, Telephone and
Street Railway Work.

Standard Screw Glass Insulators,
Floor InsnIatorH. Glass Break Knobs, Battery Jars, Arc

Liffht Globes for all Systems.
Colored Glass Insulators to designate different currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Send Model or Drawing and we will furnish estimates.

Hemincray Glass Co.,
nlfir«. Cn.ii,gton, Ky.

-mtablisheb 1848.- Factories, Muncie, Tnd.

The Only WaterWheiil Governor that Governs.
ilontague Street RaUtcay Co.

Greenfield, Mass., Sept. 19, 1895.

Lombard Water-Wheel GoTernor Co., 61 Hampshire St., Boston, Mass.

Gextlesten;—We have one of your Governors in use

at our power house at Millers Falls, Mass., taking care of

two water-wheels to perfection, regulating the power within

afew i-oUs. We tool< ou t on e Governor and replaced it with

a LOMBARD GOVERNOR which gives perfect

satisfaction. Yours truly, MONTAGUE ST. RY. CO.,

(Signed) H. C. Garfield, Supt,

LOIVIBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-

teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes
of load.

Send us a description of your water-

wheel plant.

61 HAIVIPSH IRE STREET,
BOSTON, MASS.

ypELAiNp/m iANUFActoky:

^^^^2«r^vf,K.Y.ii
^'S'f^fisil'Ji''

Subscribe for the Western Electricianc

Storage Batteries
FOR ALL PURPOSES,

Bradbury-Stone Electric

Storage Co.,

TO MANUFACTURERS.
Space, light, heat and power FRBE at Matthews, Grant

County, Ind., to concerns that employ a limited number of men.

Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas.,

24 Kentucky Ave,, Indianapolis, Ind.

GRAPHITE SPECIAIiTIES
FOB KLKOTBICAIi UMESi

SrapUte Bods of Tarloiu Iienctlia, from 1-S Oh^ to lOO Ohma Baslatanaa
to tbo Inch. Hraphlte Boxea and Omeiblea, BealstloB Haata

of 4.000 Oeereea. InqnlrlaB eiadly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

THE QUAKER CITY ELECTRIC CO.,
236-38 Carter Street, Philadelphia.

Dynamos and Motors.
Agents Wanted^ See Prices. ^^

FULLY GUARANTEED.
LIBERAL DISCOUNT TO DEALERS.

K. W. Price.

1 ««7..'>ll

2 ISiS.OH

.3. 1.50.00

•5. I87..;»

•3.5 24».S'5.

10 30».00

15 dl-^SO

aO. SMU 01)

as. 62S.OO

Larger Sizes on application

.

ELECTRICAL

SUPPLIES.

WESTERN ELECTmC COMPANY,
CHICAGO. NEW YORK.

//ou^

AGEXCIES:

ELECTRIC APPLIANCE GO.
CHICAGO, ILL.

PETTINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELEGT'L SUPPLY CO.,

ST LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.
BIKW TOBK OFFICE:

39 and 41 Cortlandt St

FACTOBX:

Pawtucket, R. I.
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All-round Electrician and Engineer, one
capable ot running good-sized plant in

So. Minnesota; must be flrst-class line-

man, wireman, and capable o[ repairing

T.-H lamps and transformers. Ad-
dress, stating experience, references and
salary, ''H. K. C," Wbstebn Elec-
trician, Chicago.

By an energetic worker, a position ae supt-

electric ligliti^g or railway plant, South, East

or West. Eleven years' experience with arc alter-

nating, power or railway. ConS'ructtd several

large plants, under modern construction; can fur-

nish best of references; was manager one plant

7 years Age 35; would like to locate with a live

company. State full particulars regard to plant

and its field, also salary; will make choice at once.

Addres- "Hustler," care of Westebk Electeician,

6 Lakeside Building, Chicago^

WANTED.
A position by a recent graduate of Cornell

University, in .the courses of electrical and me-
chanical engineering; am twenty.foar (24) years

old, and have had some experience; will start on

a small salary; can fornish best of references.

Address • fcJradnate," care of Western Elec-
TEiciAN, Chicago,-Ill. b^

FOR SALE.
Second-hand Boiler, second-

hand National Heater; both

in good order and cheap.

OWATONN A ELECTRIC CO.,
OWAT NNA, MIN-.

NOTICE

!

The village o£ Cabery, Ills., will re-

ceive bids for electric street lighting

and water pumping. Anyone wilh
money to build a small plant at his ex-

pense may write for specifications,

CHAS. GEBHARDT, Cabery, Ills.

Notice to Contractors.

Sealed proposals will be received by
the City Recorder of Mankato, , Minn.

,

until -1 P. M., October 11, 189:3, for the
furnishing and installing of engines and
electrical equipment for lighting the
streets by arc and incandescent lamps.
Separate bids are invited: (a) for en-

gines and piping; (b) electrical appa-
ratus; (c) line construction. Each bid

shall be accompanied by a certified

check for three per cent, of the bid.

Plans and specifications may be seen
at the office of the City Engineer, Man-
kato, and of Geo. D. Shepardson, Uni-
versity of Minnesota, Minneapolis.
By order cf Common Council, City of

Mankato, Minn.

CALVIN SMITH,
City Recorder.

WE REWIND
Dynamos and
Motors

To any Voltage.

Send your Machines to ns for Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

Hartley Electrical Wo*,
KEPAIEEEB OF

Electrical Apparatus
AND DEALEBS IN

Second Hand Dynamos, Motors and Transformers.

373 i»earborn St., Chicaso

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE.

PEERLESS
COMMUTATOR

COMPOUND.
You want the Best.
Why don't you try it?

A, CHISHOLM & CO., - Bay City, Mich.

Endorsed by Board of Fir© Uaderwriters .

BUPERIOE TO

COTTON WASTE.
Safe, Durable acd

Cheaper.

' .» » Wir^Z^ AMERICAN
OUjfv V^^^^ SILK MFG. CO.,

" 309WalniitSt.,Phila(lelphia,Pa.

Agents wanted. Beware of ioose wo?en iniitations.

CATALOGUES
And circalars shonid not be sent out Indiscrimi-
nately, to secure the best resnlts. We make a spe-
cialty of claseifying all trades and furnish the
Information in Hst form at reasonable rates, or
address envel' pes or wrappers from our lists.

Send for circular and price list.

jtlercantlle Trade I^ist Co.,
60t Times Building. Pittsburg, Pa.

COMMUTATORS
REFILLED.

Sionx City Brass Works,
SlOrX CITY, IOWA

Stilwell's Patent live Steam-FeedWaterPnrlfler.

Removes all impurities>

Entirely prevents scale in Steam
Boilers. Catalogue on application.

The Stllfell-Bierce & Siith-Taile Co,,
DATTOnr, OHIO.

RIsdon Iron & Loc'tive W'ks, San Francisco, Oal., Pacific Coast Agt

"Wm. J. Alexander, Pres. Telephone, Main
Geo. T. Schuster, Vice-Pres. 1096.
F. J. Welch, Secretary.

Photo and Wood Engraving,

QHlCflQO ELECTROTTrE
& 5TERE0TTFE C2.

196 and igS Clark Street, Chicago.
Fine Boot and Catalogue Work a Specialty.

The Telephone Hand-Book.

HEEBEKT LAWS WEBB.

Price $1.00.

The only complete and practical work of
its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,

6 lakeside Buildlne, Chlcncrn.

GOOD PATENTS
^Jl Procured. 30 Years' Pracflce.

G-KANT INSrREB. Pamphlet, re

ferences and advice free.

CHAS. J. GOOCH, Wssliiigtoii. D. C.

CM Electric SpecialtyH Co.,

28 S. Washington Ave., Minneapolis, Minn..

MAKUFAOTUBEEB OF

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Correspondence solicited.

_ft The hpastirnis.
T. H. Brady, New Britain, Conn.. U. S. A..

Manufacturer of Mast Arms, Pole and
Swinging Hoods, Hoase Brackets and
other Specialties for Construction
Work. — CataJogues and Price* fur-
nished on application.

LONG DISTANCE NO. I LINE GUT

GARBON BALANGE

TRANSMITTER,

$10 each; No. 6, $8.50 each. No. 6

is also long distance, but transmitter

is granular carbon and mounted on

bell box. Switchboard $2 and $2 50
per drop. Address all inquiries to

W. A. GUSTAFSON,
JOLIET, ILL.

MICA
Eugene Munsell& G>.

Z1S WATER ST., N.Y.

vr. H. SILLS.
153 E. Lake St., Cliloa;o.

CVT AMD UMCVT
• India and Amber >

Stamped Solid Sheet

SEOMENTS

TAPER RINGS,
TUBES, - .

SEQ/HENTS,
TROUQHS,

rilCANlTE
, RHEOSTAT PLATES, CLOTH, 4c Mica liisulator Co.

_ AOCMTS WITH WVtk.
-OH JIAHD,;.

A. S. PARTRIDGE, SINCLAIR RANDALL,
B'k Comraarce Bd'E. St. Louis 41 E. Jto St., Cincinnati.

J W. BR^^K^ .t CO.. IW Sntter St.. San Frandaco.

Eooks

On electrical subjects sent

to any address on receipt

of price, postage

Electrician' PnbllsMng Co.,

6 Lakeside Building.

Chicago. Free.

BEACON
(ALL GLASS)

t

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

f

BEACON LAMP CO.,
BOSTON, aiASS.

Irvington and Harcourt Sts.

ESTABLISHED 18)7.

WALLACE BARNES,
Manufacturer of

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVERY DESOEIPTION

Send sample for prices- Bristol, Coiin

Scrap Copper Wire

It will pay the Electrical Plants to
save their Scrap Copper Wire and ship
to us in any quantity, at the following
prices, f. o, b. Chicago, cash on receipt
of same:

Bare Copper Trolley Wire 9 eta. per lb.

Ordinary Bare Copper Wire Scrap,. 83i>
"

Inenlated Copper Wire 5 to 8 "

Heavy Red Scrap BraES 7^"
Heavy Yellow Scrap Brass e}i

"

Light Siieet Brass ga^ ''

We receive metals in any quantity
and send prompt returns. We also
supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also
Babbitt, in lots of 100 lbs. and over, at
:he very lowest prices. It will pay you
to correspond with us. Address

CHICAGO'S LEADING METAL HOUSE,

Established 1885.

Incorporated I89B.

liiO.lSS W. Erake St.,

CHICAGO, ILL.

Write for I.lustrated Catalogue.

THE ELECTRIC GAUGE.

For

Testing

Batteries

Strength

of

Battery

Currents.

The only coaveuient and practical instrument
for the purpose. It is indispensable to those using
batteries and having the care of them. The Pocket
Gauge is the size of an ordinary watch, and is very
convenient for the use of linemeu, inspectors, etc.
Price, $8.00. Call for Warner's Patent Electric
Gauge. Manufactured only by

Tlie SbnaarflElectrlcTme Cfl..Watert)iir7.CoDn.

Tlie Only Bells
Madewitli these
ImprovementB

:

NoE-TnmiDg,

BiDiliDg aid

Contact Posts,

style F, Pivoted Ar-

mature Iron Frame
Bell.

Styles L R IH, Iron

Box Bells.

Styles E U G, Wood
Box Bells.

Styles S A, Iron

Frame Bells.

All have pure Platinum
Contacts.

Highest Grade of all

Materials.

Manufactured by

Huebel&Manger,
286-290 Graham St..

Beookltn, NfwTorh.
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VICTOR TURBINEWATERWHEEL.

3D\:Lr£i'ble

Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES ia called to this CELEBRATED AVATKR
WHEEL, aaparticuferly adapted lo tbeir use, on account of its remarkably Steady motloo.
liigh t!tpeeit aii«l srrat efhoienoy and larpe capacity for its diameter, being double
the power ol most wheels of the same diameter. It is used by a number of the leading electric com-

panies with preat satisfaction. In the economical use of water it ia without an equal, producing the

highest per cent of useful effect ^naranteed.

SEX1> FOR CATALOGUE ANO PAHTICUIjARS,

The accompanying engraving represents a single lO-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
,

, , . , i, »i

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shalta,

and where the aituaiion admits of their nse we recommend them.

The Stilwell-Bierce & Smitb-Vaile Co., Dayton, Ohio.
Eisdon Iron & Locomotive Worbs, San Francisco, Oal., Pacific Ooaat Agents.

Cells ^rcod.'ULceca.-

^XISTEII^ TFX%.'0'S??S]^
w §--§

BS ^
• §
rt- P« cw

CD
en

O

SO

GD

Manufactured by The Butler Hard Rubber Co., 33 Mercer St., N. Y.

The Standard Open Circuit Bat-
teries of the World.

SEND FOE CIKCULiR AND PRICES.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 13IstSt., N. Y.

Our New Book Catalogue
Which is now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain

a complete list of all the electrical books published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING CO.
6 Lakeside Building, CHICAGO.

SIOBT0 MTAR POIJVTS
Is the title of a book of reference for all points be-
tween Chicago and Lake Superior on the line of
the Milwaukee & Northern R. R., and is a valuable
publication for business men and tourists who may
be Interested In the development of the agrlcult
nral, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an Illustrated pampble
telling ^' Where the TroiitHide''* will be sent free

upon application to Geo. H. Heafford, General Pas-
senger Agent, "North Star Route," Chicago, III.

PRIMARY

BATTERIES.

DVER 5 VDLTS-5AMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO., '^kWieiUt. BROOKLYN, N.

ONE SOLUTION.
Size, 6x8 in. '

Price, $6.50.
Send for Sample

VULCANIZED FIBRE CO.

:£1$BT.A.1BJUIS^^JX^ 1873.
SOLE aiAKrFACTUBERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wayi^G^oNi »Ki. The Standard Electrical Insulating Material ofthe World. 14 Si^^^r.: n. t.

HAVE
YOU
READ

IflVfiDtioDS, Resfiarcles and Writiis of Nikola Tesla,

By THOUAS COUUEBFOBD UABTIir.

600 Pages. 330 Illustrations and New Portrait.

E, $iOO. Postage Prepaid.

BEE PAGE XVI FOR TABLE OF CONTENTS. OBDER AT ONCE.

TESLA'S
NEW
BOOK?

;-J.J*

ing at World's Columbian Exposition.

Used in some of tiie largest buildings in the

United States.

PDIMQUAW WUITP PDRF used exclusivelytorall incandescent Light-

RAVEN WHITE CORE.
nnk|nrT|T|nill I IkIC \A/IDC used by some ot the largest Cemral stations

UUiVlrLllllUIMLIHL ftlllLl and Fire and PoUce Departments in the us.

CRIKISHAW TAPES, COIVI PETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
^TiTwnirFTfF. ,„ „^ ( CHICAGO: BOSTON: SAN FRANCISCO:

I3-nCo'tta?dtIt™ewYork.
BEANCHES:

j 3„„ j,,,^^,^ g,. 134 Coogre.s St. 102 Sacramento St
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Now READY! Now READY!

The TelepboDe Hand-Book.
By HEIRBEIRX LAWS WKBB.

146 Pages. 138 Illustrations. Cloth. Hand-book Size. Price, Postage Free, $1.00.

30 TELEPHONE HAND-BOOK.

ductor. In the D'Arsonval receiver a curved per-
manent magnet is used, one pole of which terminates

FIGS. 27'and 28. d'aesonv.\l receiver.

in a soft iron polepiece that scr\es as the core of the
coil, and the other in an iron box, or cylinder, that

FIG. 39. meecadier's bi-telephone. T T receiv-
ers, V SPRING, N M.iGNET, E NUT, S STEEL

STRIP, A SCREW CLAMPING R TO V, d d' METAL
COLLAR CLAMPrSG FTO RECEIVER CASE,

// TERMINALS OF COIL ffl CONNECTING
SCREW, C ' SOFT RUBBER NIPPLE

FOF. EARPIECE.

completely encloses the coil. The two poles are mag-
netically insulated from each other by the wooden
case, to the upper part of which the diaphragm is

48 TELEPHONE HAND BOOK.

appeared on the scene with an application for a
patent on a microphonic transmitter, and according
to the rules of the Patent Office no patent could be
issued to any of the three until it was determined
whether the Drawbaugh claim was valid or not.
This was finally decided against Drawbaugh, as
it was proved that the Edison carbon trans-
mitter had been in public use for more than
two years before Drawbaugh made his application
for a patent, and his application was thrown out. A
patent was then issued to Berliner on the broad

FIG, 44. Berliner's first
transmitter.

FIG. 45. BERLINER CAR-
BON TRANSMITTER.

principle of the microphone transmitter in November,
1891. In ilay of the following year a patent was
issued to Edison, so that both sides of the interference
eventually got their patents—more than fourteen
years after the filing of the original applications.

78. Both Berliner and Edison obtained in 1878
patents on special forms of transmitters designed in
accordance mth the principles laid down in their
applications for the broad principle of battery tele-
phones, and the Berliner transmitter especially has
been modified out of all semblance to its original form.
The broad claim in the Berliner patent is as follows:
"The method of producing in a circuit electrical
undulations similar in form to sound waves by caus-

SPKCIMBJS" PAGES FROM TELEPHONE HAND-BOOK.

co za o? zi sr o?s

.

Chapter 1: The Invention of the Telephone.—Chapter 3; Sound Waves. Articulate Speech.—Chapter 3; Electric Telephony. The Bell Telephone.—Chapter 4:

The Microphone —Chapter 5: Current Induction. Electromagnetic Induction.—Chapter 6: The Induction Coil; Its Use in the Telephone Transmitter.— Chapter 7:

The Complete Telephone Circuit.—Chapter 8: Magnet Telephones.—Chapter 9: The Bell Telephone Receiver.—Chapter 10: Other Forms of Magnet Telephones.

—

Chapter 11: The Gower, Ader and D'Arsonval Receivers; Meroadier's Bi-telephone.—Chapter 12: The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter
13: Carbon Transmitters.—Chapter 14: The Blake Transmitter.— Chapter 15: The Long-distance Transmitter.—Chapter 16: The Solid-back Transmitter.—Chapter
17: The Berliner Transmitter.—Chapter IS: The Cuttriss Transmitter.—Chapter 19: Various European Transmitters.—Chapter 20: The Efficiency of Carbon Trans-
mitters.—Chapter 31: Batteries for Telephone Work.—Chapter 23: Open Circuit Batteries.—Chapter 38: Closed Circuit Batteries.— Chapter 34: The Practical Manage-
ment of Batteries.—Chapter 25: Magneto Bells.—Chapter 26: Automatic Switches.—Chapter 27: Telephone Line Construction.—Chapter 28: Metallic Circuits.—
Chapter 39: Underground Wires.—Chapter 30: Lighthrog Arresters.—Chapter 31: Inside Wiri,, ».—Chapter 33: Installation of Telephone Instruments.—Chapter 33:

Inspection and Maintenance.—Chapter 34: The Condenser; Its Use in Telephony.—Chapter 35:' Electromagnetic Retardation.—Chapter 36: E.fchange Working.

—

Chapter 37: Small E.xchanges.—Chapter 38: Party Lines; The Bridging Bell.—Chapter 39: Long Distance Telephony.—Chapter 40; Duplex Telephony.—Chapter 41:

Simultaneous Telegraphy and Telephony.—Appendix.

The Only Practical Up-to-date Book of Its Kind Published. A Timely Work.

PRICE $1.00. POSTAGE FREE.

Electrician Publishing Company,
6 I^JLKESICK BXJIX^XDIKQ-, CHICJLO-O.
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CHICAGO EDISON CO.,
Electric

Lighting

DEALERS IS

SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES, Etc.

STOCK.

T
ELEPHONES N'

We are sole manufacturers of the celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPUEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

$5 TO $15 TELXSPHONESS.
Sapplles of Every Description.

TransmitterB (Blake Pattern); Hunoiog Sliver Dlaphraem or Magneto Reoelvere; Magneto
Bells; Wire Orosa Arms; Insnlatore; Induction Coils; Backboards; Switches; Batteries,

etc. Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Ofilee, Si'i Dearborn St., Chicago.

WBBtBrn AgentB for DANBDEY ELEOTBIOAL WORKS.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers,

Write for prices.

FORSYTH AFISK.
Sole Mannfactnrers,

643 and 644 Rialto Bld^.,
Factory Office: 33 Mfrs Bldg:., niJinAnn
cor. Cniial and Randolph St«,. UllluAuU.

TELEPHONE CORDS
Send for Circular and

Price Ijiwt. Addreaa

C. H. McEVOY,
.CWEIilj, MASH.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U.S. TELEPHONE CONSTRUCTION CO,,
GENERAL AGENTS,

Bullitt Biiildins:. . . Philadelphia.

PRICES REDUCED

!

Long Distance 'Phone&, complete, $10 50 net.
Midget 'Phones, talk 20 miles, complete, 9.00 net.

Complete Blake Transmitters, 1.95 net.
Blake Castings, finished complete, .90 net.

Money order, or check with order. No catalogues.

PHILADELPHIA TELEPHONE COMPANY,
P.O. Box 707, - Philadelphia, Pa.

TELEPHONES,
$5 to $10 Each.

ANY TRANSMITTER YOU WISH.

Write us.

INSTRUMENTS GUARANTEED.

MO. TELEPHONE MFG. CO.,

109 N. fIthSt., St. Louis. Mo.

For the WESTERN ELECTRICIAN,—Sl.OO.

—

Preserve Your Copies

OP THE
Western Electrician.

BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

© Xja]=esicLe B-u.ild.iiig-, ... CHICA-O-O.

TELEPHONES.
Magneto Bells.

Hunnlngs, Blake and Ball

TRANSMITTERS,
RECEIVERS.

Telephone Wood Work.

INDUCTION COILS,
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots,

Send for Cataloyue,

MIANUS ELECTRIC CO.. - Mianus. Conn.

THE STANDARD

LONG DISTANCE AND

EXCHANGE TELEPHONE,
JIADISOX, WIS.

EMPLOYING MILDE MICROPHONE.
aiilde Battery Transmitter. No adjastment required. Will

not pack or get out of order.

We invite competition with all other instiuments,
and send Phones for test to any part of the United States.

It is Absolutely Non-Infringing.
We Guarantee Protection to All Customers

-TKSTIMOKIAIiS, -

We submit among hundreds of others the following testimonials, and call attention to the fact that
they are from expert electricians, managers of eichaages and superintendents of railroad telegraph.
"A whisper Is distintly heard. We prononuce

the Standardperfect." Steele Co. (N. D. ) Tel. Co.

"We talked to Eowell, 75 miles, through storm
Induction, Have discarded the Bell for Standard,''

Pecob Ireigation & Isip. Co..
Eddy, New Mexico.

"Have used Cushman, Harrison and Bell, but
consider the Standard far euperior."

C. A. EooD, Reedsburg, Wis,

"I should recommend Standard to our people, as

again&t any other with which I am familiar. The
test we gave was between St. Paul and Dickinson,
5.59 miles." 0. C. Greene,

Supt. Telg. Northern Pacific Ey.

"Your instruments are working very nicely and
every one exceedingly pleased with them. Tou
win have all the bualness you can do."

HoRiE Te;jEPHQne Co., Sioux City, Iowa.

"The Standard when known will knock out in-
ferior instuments." u. J. Fet,

Supt. TeL C, M. & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "8oo" Ry.

"Have given Standard extremely hard testwhere
induction is heavy, with moat satisfactory results.

J. E. Michaels,
Supt. Tel. St. Paul & Duluth Ey.

"The Standard will transmit a whisper or a
shout with equal clearness." Humphrey Jones,

Washington C. H., Ohio.

"Their efficiency and working Is perfect. We
shall use nothing but Standard."

Gallagheb Bros. Meridian, Miss.

COBRESPOATDEXCE: SOIilClTBD.—
. STANDARD TELEPHONE k ELECTRIC CO.

Madison,

Wisconsin.

A TAVT flR Tri TT w R 4 TPWTi'T mrn Ca,
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TIE FUEMIN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,

^

providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION ANO FULLY CUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

J. Frank Dnnbar,

Treasurer,

87 Summer St., Boston Mass. ^M;^

Electric Light Machinery

I

Arg or Ikgamdrbgrnt.

Address

"MACHINERY,"
Care of Western Electrician,

6 Lakeside Building, Cliicago.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

ConsnltiDg Electrical Eogioeer.

specialty:
Electric Railways aad Power St&tlODB.

1541 Mar.iuette Bldg.. thicaso.

William H. Bryan, m. Am. soc.m.e

Mechanical and Electrical EDgineer.

ConsnltatlonB, Keportg, Estima'ea, Planp, Speci-
ficatiOQB, Superintendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Turner Building, St. I^onls.

LOUIS E. WALKINS,

J. FRAXCIS SSlAIilu Prop'r.

Chicago Electro-Mechanical Enterprise Co.

Designers, Draughtsmen and Contractors

OF ANT

Machinery '^ApplianceS'^Mechanics^"' Electricity.

Suite i339-»340 Alonadnock Block. CHICAGO.

Consulting Engineer.

"VTe make drawings for any-
ttilng.

J
We invent to order.

We solicit patent cauees.

We are in a position to inter-
est Capital in any device of
merit.

What have you?

Write nr call at our office.

Patent Office Work
a Specialty.

New Inventions
Developed.

All communications stiicty
confidential.

Consulting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical Systems of Permanent Overhead Rapid Transit Trolley, Electrical Canal
Boat Propulsion, Undergrouad Conduits, Ele<;trlc Governor and Meters

Electric railways examined, and reports made for c;ipitaL

Correspondence solicited. Oflice and address. 30 Court St., Boston.

Foree Bain,

Consulting,
Designing,
Bapervieing,
Constrnctlrg,
Testing.

Electrical ard
Mechanical Engineer,

Plane, Specifloatione and
General Engineering.

Expert in Patent Causes.

Suite 1657. 1G5S and 1659
Monadnock Building, CHICAGO.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for ofBce or
home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-
dress on receipt of twelve cents In postage
by P. 8. EusTTS, Gen'l Pass. Agent, C. B.
& Q. R. R., Chicago, 111.

Heating by Exhaust Steam,
WITHOUT BACK PRESSURE,

BY THE VACUUM SYSTEM.
ADVANTAGES.

1st.—Can be attached to existing plants at little expense.

2nd.—Effects greatest efficiency from the heating surface by the removal of the

water and air, preventing water hammer and stagnant circulation.

3rd.— Saves coal by removal of back pressure from engines; water of con-

densation, etc.

We are owners of the patent and have equipped the largest plants In the United States; over 600
now In use. win visit your plant and tell yon how much we can benefit you, If you so desire. Send
for catalogue P.

ll/RDOm lUITDCTCD 9 (*t\ Exhaust Steam Specialists.

nAnnCIl ntDdSiin u UU., point amd elm sts., camden, n j

Designed or. Scientific and Mechanical Lines.

NO CAST IRON— .NO STAYED SURFACES— NO DISTORTED TUBES
No large and dangerous diameters in drums.
Inner and outer surfaces of tubes easy of access for cleaning.

Working pressures up to 200 pounds per square inch.

Friction in circulation and flow of steam reduced to minimum.
Dry Steam Guaranteed.

ECONOMICAL IN FUEL— ECONOMICAL IN PRICE— ECONOMICAL IN SPACE
Built in units of 50 H. P. up to 600 H. P.— Standard Sizes in Stock,

Iv. 1\1. iVlUlIvO, f Late Manager BabcocksWilcoi Co.)

PATENTEE ANO MANUFACTURER.
Nos. 411-413 Walnut Street. PHILADELPHIA, PA.

TRANSFORMERS.
/I Hew Type Transformer, Primary Cut-outs and

Insulator Brackets all combined.
No more brackets pulling off of walls.

With our wall or cross-arm hooks, transformer may be Hung and

Connected in Five minutes.
Our new fuse plugs will not hold an arc with 6,000 volts.

Our Transformers are acknowledged by all experts to be the Highest
In Xfft,ciency ever made.

Adopted by the largest stations in the country.

We Challenge Com,petition in any form of test, in laboratory

or practical use.

Made in all sizes, 6 lights to 3,000 lights.

Type "!>"' Transformer with Fuse Ping Removed.

WACNER ELECTRIC MFC. CO., ST. LOUIS, MO.
( BOSTON, 620 Atlantic Avenne. MINNEAPOLIS. 249 Second Avenue South. BnFTALO. 126 Erie Co. Bank Building.

.A.Gr'Xi'D^CI.'SIS : \ PHILADELPHIA, 1000 Betz Building. CHIOAGO. 1236 Monadnock Block. TOBONTO, Canada, W. A. Johnson Electric Oo.
(OINOINNATI.lfil West Pearl Street. BAN FKANOISCO, 64 Second Street.

steamTpowerTplants

ARE EQl'lPPBB WITH

WESTINCHOUSE ENGINES.

COllFOriVD, 5 to 1.0UOH. P., Unequaled adaptability, high fuel doty aad moderate cost.

I$TAAil>ABl>, 5 to !i50 H P., Hlgh-cLaas automatic engine for geoeral service.

JUAilOH, 5 to 7a K. P>, A durable and efficient automatic engine at a low price.

CATALOer£ ON APPlilCATlON.

THE WESTINQHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S. A.

SELLING OFFICES:

26 Oortlandt St., New York, N. Y. 171 La Salle St., Chicago, 111. 53 State St., Boston, Mass.
WeetlDghouse Bldg., Pittsburg, Pa. 210 Dreiel Bldg., Philadelphia. Pa. 37 College St. Charlotte, N. 0.

21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lake City, Utah, Wonderly Bldg., Grand Eaplds.

All Offices of tUe Westinghouse Electric i Mfg. Co. And All Joreigo Countries, Mlcli.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Eecent Improvementi made In the New American Turbine have increased the power as per their diank
eter, and prodnced greater efficiency from whole to halt water than any other tnrbine, ae evidenced by th«
following, copied from certified tests made at Holyoke Mase., on the dates named, and signed by A. F. 8if^k<
man. engineer in charge of experiments, and E. S. WaterB, hydraulic engineer.

The originals of these certificates and tests of other sized wheels can be seen at oar office.

Test of a 45 inch Wheel-Julr 9. 1894. Test of a 43-inch Wheel -July 14, 1894.

Head.
Sev.per
MIn.

Co. Ft. 1 Horse
per Sec. 1 Power.

P'rCent Head.
Bey. per
Mln.

Cn. Ft.
1
Horse

per Sec, Power. P'rCent

Whole Gate
%

16.06
16.42

16.78
17.03

16.88

119.17
122.00
117.33

111.83
118.67

141.68
127.18
112-60
98.12
82.17

205.27
195.19
176.74
149.99
11840

79 76
82.5b
82.18
79.31
75.62

wDoie Gate
%

I "

y.

16.33
16.66
16.69

17.13

17.48

128.00
134.80
129.33
126.26

121.00

134.18
120.85

104.85
92 76
70.80

199.66
188.14
162.89
142.40
98.86

80.60
83.09

82.77
79 21

r 70.60

For loformatloQ and oatalogae write

THE DAYTON GLOBE IRON WORKS CO.. Dayton,0., U. S. A.

FOR THE

BINDERS ir£sr£/r* eLEOTiicAf/y* # "^ I ^^ Qy^ DOLLAR.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNiNG PLANTS.
Securing a hiirh ff')arant€ed percentaee and great steadiness of

motion, under variable Jnads, An unftiual^'rl concentration of power.
and an unprecpdented hiffli vel«icity. Ite qaickly opprnting bal-
anced grates, affordB prompt and fine regulation by governor. Hatls-
factlnn guaranteed ivhere other§ fail. Write for catalogue, and slate

your wants.

JAMES LEFFEL & CO., Springfield, Ohio U. S A

New Dynamo Tenders' Hand-Book.
By F. B, BADT.

226 Pages, 140 Illustrations. FlexibleCloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. 4t is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publisliing Co.,
6 Lakeside Building, CHICAQO.

PLATINUM
For all Purposes.

Scrap and Native Platioum Purchased.
BAKER A CO.. 408-414 New Jersey

Railroad Ave., Newark, N. J.

forthe:"WESTERN ELECTRICIAN,'

—di.oo.

—

Going to
California.
The Burlington Route is the only

railway [ running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and without change of^cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 2ti Clark Street,

Chicago.

REPLOCLE, Chief Engineer.

WATER-POWER
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction of plant. Consult us if possible before completing your plans.

With REPLOQLE'S COnPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes, including Electric
Railway, Power and Lighting Plants. We make and sell all ot-Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
E.Kpert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOCLE GOVERNOR WORKS,
AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Gives more pon'er as to diameter TPith a

higher percentaee of nsefal effect than any other
wwter-wheel heretofore made. All sizes, right and left

band, are bollt from patterns perfected under eysteniatlo teats in
the Holyoke Testing Flame.

Parties having piower plants whiob are unsatisfactory, mn4
those contemplating the improvement of powere, will find It t«

their Interest to confer with me, as I am -willliis to ffuar-
antee results where others have fioilea, no mat-
ter what make oftorbine has been in nse. STATE
RROTIReaiENTS AKD S£NI> FOB CATA<
I^OOTE.

S. MORGAN SMITH. York, Pa.
BUttmates fomltbed f^r completa power pUnto toA

rMOIts cnaruit«»4.

FUSE WIREj-^r^^.^^
AND LINKS h ^

capacity.

FOR ALL SYSTEMS. ) ""n-n'^o^™.

The Independent Electric Co..

39th St and Stewart Ave Chicaoo.

riectric Railway Supplies
^^^ rqj^r* *^^X^ci^^^ The largest and most prosperous stree
^^H rsT^^^^^nl^^^teh^^VS^^ to all others on account of greater strene-tl

GEARS. PINIONS. BEARINGS. TROLLEYS,

TROLLEY WHEELS AND HARPS.
railway companies in the country are nsing our supplies, and they prefer thsm
and durability. Correspondence Solicited.

Tills Is tlie Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treasurer,

J. R. McQINLEY, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
CHAS. J. MAYER, 121i Betz Bulldlag, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 130 Summer St., Boston, Mass., New Eogland States Sales Department.
STANDARD R'T SUPPLY CO., Monaduo^k Bloct. Ohlc8,^o, ill,, N. W- States Sales Department.
A. S. PARTRIDGE, Bank of Commerce Building, St. i.oule. Mo., S. W. Stated Sale^ Department.
OHAS. A. OAVAGNA, Neave Building. Cincinnati Ohio. Central States Sales Department,
EDWARD P. SHABP, 44 Niagara St.. BufEalo. N. Y., Norttern States Sales Department.

eaUilIKKE_& NEWMAN, New Orleans Sales Dept. No. 321 Magazine St., New Orleans, La. JOSHUA HENDT MACHINE CO., Pacific Ocafit ealee I ept., fo, rietn-tnl £t., Sto ritrtJeccCai.
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FONTAINE CROSSING £ ELECTRICAL CO.
Now is the time to place your orders for Ventilating Apparatus.

Sizes: i8 inches to 96 inches in diameter. Wound for no, 220 and 500 volts.

FULLER'S PATENT COMBINATION FAN MOTOR

Standard Dynamos and Motors.

For public buildings, theaters, hotels, restaurants, factories, churches, and all places where fresh air is necessary.

What you want is FItESH AIR, not the same air churned over and over again, as is the case with toy Fan Motors of

10 and 12 inch variety.

Also Manufacturers of Fullor Doublo-Voltago DyHcimo,

Priees Quoted on Application.

Works and Main Offices, DETROIT, MICH
Chicago Office: New York Office: Boston Office:

1020 The Rookery. 67 Cortlandt St. Room 20 B, Equitable Bldg.

ELLISON & THOMPSON, Agts. J. JONES & SON, Agts F. P. BARNES, Agt.

St. Louis Office:
7026 Michigan Ave.

W. S. MERKLE, Agt.

Gas,

GasolineTHE OTTO

ENGINES
and
Natural Gas

Electric Lighting.
Sizes 2 to 250 H. P.

Electric Light Plants in Operation from

2 to 250 H. P.

^^^- The Otto Gas Engine Works,
PHILAUE1.PHIA.

Save Money and Economize
BY USING

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

Oan be applied to any type of boiler without
stoppage of works.

High temperature of feedwatcr ^ucb above
bolliag point.

Catalogues, Plans and Specification

on Application.

SOLE MAKERS IN THE UNITED STATES.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound Safety

Water Tube Boilers.

BUILT IN UNITS OF SO XO lOO H. P.

ALSO BUILDERS OF

Smoke Staclis, Tanks, Etc., and All Glasses of Iron Work.

Speclflcatlons, drawlags and Prices fornlshed
on application.

Send for Catalogue of Climax and Compound Boilers.

THE FUEL ECONOMIZER CO.,
MATTEAWAN, N. Y.

CHICAGO OFFICE, 1540 MARQUETTE BLDG.

J. C. BRILL COMPANY, • - - PHILADELPHIA,
BUIIDEES OP EAUWAY AND TEAMWAT OAES OF ALL GLASSES.

Special atteDtlOQ given to the bnlldlng of Electric Motor and Trail Oan.
Eiilldera oE Brill No. 21 Truck with aoUd forged frame, and "Enreka" Maximum Tractioo Pivotal Truck.

Racine Automatic
HIGH SPEED

ENGINES
Froml tol25H. P.

Especially idnpted Tor

ELECTRIC
LICHTINC,

And all places where
high speed In ci>nneciiou

with economy Is desired.

Over 2,500 in use.

PorcopiDeaDd Tobnlar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new 1

to 6 H. P. Automatic
Engine and Boiler
outfit.

Racine Hardware Co.,
W. F. PARISH, Genu Sales Manager.

W, Marquette Building,

Works, Racine, Wis. CHICAGO, ILL.. U. S. A.

THE MANISTEE IMPROVED

STEAM PUMP
For Every Possible Service-
Reliable and Durable.
Excelled by None,
Automatically Governed.

MANISTEE

IRONWORKSCO.,

W^estern Agents:

WESTKBN VALVBCO., Chicaso. HI.

ROOT IMPROVED WATER TUBE BOILER.

SBLUNO AOBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

REgrrRADE MASKS JhIRhosphMBronze SmectingCo^[imited,
Sr 22^0; WaIhINETON AVE^PHlL/VDtLPHIA.

h,^ "PIephaMrand^phdsphor-brdnzev^
i: INGiJTS,GgiTlNGS,WIRE,RdDS,SHEETS,ETc:
' f —-DELfA METAL—

.;/."^<;>::; GflSTINQf,: STAMPINGS >^DFOREm
><6ELlMyj^y3gXGiis!A^ THE U.S.
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WE5TINGH0U5E
ELECTRIC & riFQ. CO

5,000 H. P. GENERATOR USED AT NIAGARA.

We make A. C. and D. C. Generators from 1 H. P. to 6,000 H. P.

WESTINGHOUSE

ELECTRIC & MFG. CO.
I

J

PITTSBURG, PA.

ONE H. P. MULTIPOLAR D, C. GENERATOR. OFFICES IN ALL PRINCIPAL CITIES.
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PERU ELECTRIC MANUFACTURING COMPANY'S

PORCELAIN SPECIALTIES.

ELECTRICAL PORCELAIN to be of any value should

be HARD BURNED and THOROUGHLY VIT-
RIFIED, so that it will not absorb moisture.

In our PORCELAIN DEPARTMENT we manufacture

for the Electrical trade exclusively, and as we burn by
the Natural Gas Process we are enabled to produce

ALL KINDS OF ELECTRICAL PORCELAIN of

the VERY HIGHEST QUALITY at LOW PRICES.

PERU ELECTRIC MANUFACTURING COMPANY, PERU, IND.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK.

Chicago Qenerai Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

Solar

Electric Co.,
SUCCESSORS TO

Brooklyn Electric Mfg. Co.

Solar Arc Lamp Co. ^^

Solar Low Potential

Arc Lamps

f

Switches -"

Switchboards,
65-67 D^ane Street, New York.

The S. K. C. Two Phase Alternating Current System,

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simole aad consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service:

i. e., the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from no for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can
be connected at will for either 1,000 or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the
manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the grea'est economy. We are prepared to fill all orders promptly,

and carry a full stock of transformers in Chicago.

Vyf»4-^^-0^4-cy—Our apparatus is novel, different from anything heretofore made, and cov-

Jrd.LdlL& ered by patents that fully protect us and our customers. We are not

infringing patents belonging to others, and shall avail ourselves of the patents under which

we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURING COJ
PITT8FIELD,

IVIASSa

Western Office, 305 Dearborn Street, Chicago, 111.
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1895.

^ trial order.

POROUS ^'S^^

Why not set ^\^^ d.>
the best S *^V.

ESTABLISHED 1867

TARTRICK& Carter Co.

Electrical Supplies
i25.South 2^ St. - Philadelphia

Catalogues on Application
Send BaslneBS Card and meDtion

Westebn Eleoteioian.

CUPS

OjJJINE RAWHIDE

pACE LEATHER.

^QLTZS PATENT

KPULIEY COVER.

fiELT DRESSING
-^—^—-^^ — ^ • ^ ^ AND

WOVEN LEATHER UNK BELTING— |,^^^»iELT CEMENT.

<^YNAMO „ „ „ . ""-^^gSTforCTrculars
pReLTINGs. »t. lionis, aio., U. (S. a. J ^

BEANCHE3: lt>4 Summer St., Boston; 113 Liberty St., New Tork; 129 North 3d St., PbUadelphla.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

« I^akesideBMg., - Chicago. $1.00

FIRE!

The destruction of our works by fire on April 7, was almost complete.

We have already resumed manufacturing and are making limited shipments which are daily increasing.

Send us ytmr Orders, We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

Z>3xllAdelpli.le».Xffe-cv "yor-ls.. OIi±oas^< JSostoxi.
FIRE!

8IZB8 UF TO 850 H. P.

IMPORTANT ANNOUNCEMENT.
We have employed PB Superintendent, ME. A. L.EEINMAKN, formerly Snpt. of THE SAWYEK-MAN FLEdTBIO
00. Bis ability is known to everybody in the electric light bn^ineBS. Eecent improvements made by him, at^ed to
the qualities 'which have already given onr lamps snch an enviable reputation, easily make the

WjOU^SJWUW

incandescent lamps the HIGH GRADE STANDARD OF THE WORLD.
Quality will tell andwe invite comparisons and testa. Write to ns Ijefore placing your orders.

New Tori Office, 39 Cortlandt St.

llaln Office and Factory: 21109 to 8017 Fine Street, St. Iionls

Black Diamond File Works.
Inc. 180S.

We make, any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Our regular gcods are on sale in every leading Hardware
Store in^he United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

W '•»\«v^

SPEAKIN8 TUBES AND WHISTLES.
Oral, £a«ctric, Pneninatlc and M«cl&maio»l

ANNUNCIATORS AND BELLS.
Full lan* Always tM Stock.

W. B. OSTRANDER & CO.,
X04 Fnlton St., New Xork.

Factory, 1161 and 1463 DeKalb Ave., BrooMyo, N.T.
^^Seud for Nxw OATAi.oanx. Out August l9t.

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF.

SEIXrKQ AGENTS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL
A. W. SOLOMON, Savannah, Oa. JOSHDA HENBY MAOH. WOEKS,
HOEFQEN, MOXHAM & CO., San Francisco, CaL

No. 80 William St., New York.

Manufactured by THE FIBERITECO., Mechanicville, N. Y.

Electric Lighting and
Power Apparatus,

The Brush Double Aro

Lamp Patents sustained by

repeated decisions

otU. S, Conxtg.

THE

BRUSH
ELECTRIC CO.,

No. 10Arc Dynamo, 100 lights, 2.000 candle p.jwej-.

Agencies in all large cities.

The Eussell Electric Company,
Denver, Colo.

Bagnaii & HiUis, Yokohama, Japan, office and Works, Cor. Belden and atagon Sts., CliETKl ASrO, OHI*
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

""''h.''r'hixso",'"' Simplex Blertrical Company,
1137 MonaJnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. UndergTonnd and Snbmarine,
for Telephone, Telegraph, lilcht and Power.

B.BRITE TAPES. Write for catalogaee, samples and prloM.

W. B. BBIXEi:, 9lfr., J. E. HASI, 6en'l Aeent
a03 Broadway, New 'S'ork.

H. F. B. 9IOBSB, CAIilFOBNIA £I<EC. WKS.
rhlcafio. 111. San Francisco, Cal.

lEBir ORI.EAN8 BIiEC. CO.. Wew Orleans, lia.

W. H. HODQINS,
Secretary.

WIIJ.ABD L. OANDEE, ) n„^_„. „.„.„.„ GEO. T. MANSON,
H. DUBANT OHEEVEB, f

Bnalnoss Manage™. g^^.j g'^Snpt.

THE OKONITE COMPANY,

^^.0N'^

LUITED,

13 Park Row, New YofISc
INSULATED

WIRES ALDCABLEip
For Aerial, Submarine and Underground UiQ,

Candee Aerial Wires.

Manson Protecting Tape.
Okonite Waterproof Tapa

BRANCaES:Clilcigo, Boston, Philadelphia, PlttBbnreh, Uinneapolle, Cincinnati,ganaae City, Omaha, LoalaviUe, St. Lonia. San Franclaco, London and So. AmerlOM.

SOLAR CARBON ilUIANUFAGTURINe CO.,
aiASItTFACTITBEBS OF

Carbon Brushes. Battery Carbons.
Solid Electric Light Carbons,

For any System, of any degree of hardness.

Soft Cored Carbons (kot nojii^oyv).
For Arc Lpmps on Incandescent and Railway Circuits

SOLAR CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE, PITTSBURG, PA.

MANTTPAOinBEB OF

INSUIaATESD XSIiISGTRIG WIRE,
FLKXIBLE CORDS and CABLES.

SOO and aos North Tblrd Street. PHII.ADBI.PHIA, PA.

OFFICE AND FACTORY, SANDUSKY, 0.
( AGENTS: )-

O. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smilh &, Wallace, Hamilton St , Boston, MasB
Ed f . Sharp, 44 Niagara St,, Buffalo, N. T.
Arthur 8. Partridge, Banlt of Commerce Bide..

St. Louis, Mo.
StaufJardRy. Supply Co., Monadnock Bide.,

Chicajjo, 111,

Reger & Atwater, 214 Pine St , San rranciaco,
California,

Central ElPctrio Co., 173 Adama St , Chicago.
Harry M. Shaw, 126 Liberty St , New Yorb

^ESTDN ElEctPiDai Ingtaineflt Co,,
114-120 William St., NEWARK, N. J., U. S. A,

IlluMaied Dial

Station Isslruments

These instruments are
'based tipoil' the same pen-
•eral principle and are just
B9 accurate as our regular
Standard Portable Uirect
Current Voltmeters and
Ammeters, but are much
larger, and the working
parts are inclosed in a
neatly designed dost-proof
cast-iron case which efiEect-

ively shields the instru-
ments from disturbing In-
flnences of external mag-
netic fields.

VTeston Standard lUnminated
Dial Potential lodicatur, -

Style B.
the WE3TEBN Electrioian when writing for catalogu ^s

Weston Standard

Portable Direct Reading
Voltmeters and Millivolt-
meter-i. Ammeters and Mil-
amrnfters, Wattmeters
and Voltmeters, for Alter-
nating: and Direct Current
Circuits,

Our portab'e instruments
are recognized as standards
throa;<hout the civilized
world.

Our Semi-Portable La-
boratory Standard Volt-
meters ond Ammeters are
still better.

They are the most relia-
tle, absolute standards for
Laboratory use.

,

Packard Lamps
are the only lamps which give full candle
power at initial efficiency after burning/S}:^

hundred hours. This we guarantee.

MAKEKS OF PAOKAED LAMPS.
NEW YORK & OHIO COMPANY^

WABBBN, OHlim/^t

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & J. M. ANDERSON,

289 to 293 A Street, Boston, Man.
Corre8pondeDce Solicited.

PEERLESS
COMMUTATOR

COMPOUND.
You want the Best.
Why don't you try it?

A. CHISHOLM S, CO.. - Bay City, Mich.

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 Olive street, ST. LOTTia.

DRir BATTISRIES.
BEST OF ALL IS

Made Dy .f. H BlSSfElL, & CO., 70 Coitlandt St., Slew Yorlc.
Best Construction and Ingredients. Strongest, most Durable and Kellable. Siie 612X, 60 eta per tta.

LIBBRAL DISCOnNTB.

NatloRai India

Rubber Co.'s

Wiresud Cables.
C S. MINOTT, General Manager. T-.-fc,™ „j rvm™.BRANCHES- Taotory and OBeeK

New York OiHce. 487 Broadway, H. L. Burdick, Met RDICTfll DSan Francisco, ni and 679 Market St. DHIO I UL, Its •
Cbicaeo, Metropoutan Electric Co.. 186-188 rinij Aye.

IVESTON ENGINES,
High Pressure Boilers.

Complete Power Plants.
estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES.
JULIAN SCHOLL & 00., - 126 Liberty St., N. Y. Oi^.
HOETMAN-RUSSELL CO., - 82 Lake St, Chicago, HI.
SOEANTON SUPPLY & MACHT CO.. - Scranton, B..
THOS. K. CAKEY S BEOS. CO.. 26 Llebt St., Baltimore. M*.
MITCHELL. LEWIS Si STAYER CO., Seatlle. Wasb.

THE BALL ^ WOOD COMPANY,
Builders of Improyed Antomatio Cut-off Engines.

BBPBESBSITATIVBS :

SternSi^Sllverman, TOJ Arch St., Philadelphia, Pa. 0. E. Sargent, Fort Pearborn Bldg., Chicago IB." " '^ *
-----

- James & Companr, Chattanooga. Tenn, 'George M. Kenyon, Endicott Arcade, St. Paul, Minn.
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General Electric Company.

THE

MONOCYCLIC

SYSTEM
OF

ELECTRICAL

DISTRIBUTION.

THE

MOST ECONOMICAL SYSTEM
FOR THE OPERATION OF

INCANDESCENT LAMPS, ARC LAMPS
AND

MOTORS
FROM A

SINGLE

ALTERNATING

GENERATOR.

MONOCYCLIC GENERATOR DIRECT-CONNECTED TO BULLOCK ENGINE.

npl-Ip OPIV^PI?ATOD^ are simple, practical and efficient. They are SELF=REQULATING. They
1 1 IC4 VJI-ii^lCilV,''^ i wlv^ will carry Lights and Motors in any proportion up to their full capacity.

THE MOTORS ^^^ efficient, SELF=STARTING and EASY to OPERATE. They
* **—

<
ITiV/ I. vyJVV' commutators, collector rings or brushes. No condensers.

have

GOOD REGULATION. NO DNBALANCING.

The Monocyclic System is the Solution of the Day Load Question.

Boston, Mass., iSo Summer Street.

New York, N. Y., 44 Broad Street.

Syracuse, N. Y,, Sedgwick, Andrews & Kennedy Bldg»
Ba£Ealo, N. Y., Erie County Savings Back Building.

Philadelphia, Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street.

Httsbnrg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N. Y.

SAIiES OFFICES:

Atlanta, Ga., Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 30S North Summer Street.

Chicago, III., Monadnock Building.

Det-o't, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City, Mo.. New York Life Building,
St. Louis, Mo., Wainwright Building.

Dallas, Tex.. Corner Elm and Griffin Streets-

Helena, Mont., Electric Building.
Denver, Colo., 505 i6th Street.

San Francisco, Cal., 15 First Street.

Portland, Ore., Worcester Bldg.

For all business outside the United States and Canada: Foreign Departmeat, Schenectad /, N. Y. . and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.

-i'-frxtxintl-^m.^i
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Bain, Foree six
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Brtxey, W. R 1

Brush Electric Co ixiv

Bryan, Wm. H xis

Bryant Electric Co

Buckeye Electric Co Iv

Bunnell & Co., J. H i

Butler Hard Bubbei Co....

Card Electric Co xl

Calterson, Geo. N xiii

Central Electric Co v

Central Mfg. Co xil

C. B. & Q.R.R XX

Chicago Edison Co iv

Chic. Elec.-Mech. Ent.Co. xix

Chicago Elec.A Stereo Co.. siv

Chic. Genl. Fixture Co... iv

ChlBholm&Co., A i

ChuBB&Co., J. F xxi

Clark Elec. Spec. Mfg. Co.. xiv

Clonbrock Stm Boiler Co.. xxi

Colburn Elec. Mfg Co xii

Colgate Co., Geo. L

Colombia Inc. Lamp Co i

Corey, R, B Iv

Cor. School of Technology, xii

Crocker-Wheeler El. Co...xxiv

Dayton Globe Iron Works
Co IX

Directory, Principal Eleo.
and Mech. Engineere xix

Dixon Crucible Co., Job... xiii

Eastern Electric Cable Co.. xlii

Eddy Elec. Mfg. Co vii

Edgerton Pottery Co xxlv

Edwards. W. S. Mfg. Co ..

Electric Appliance Co xii

Elec. Engr. & Supply Co....

Electric Protection Co xviii

Electric Storage Battery
Co.. The U

Electrician PubilBbiiie Co.— -vi.xv, xvi,xix

Elliott-Lincoln Elec. Co... xii

Empire Cnina Works... . xili

Farr TeL & Const. Supply
Co xvil

FiberiteCo., The xxlv

Fontaine Crossing <fc Elec.
Co

Forest City El. Wks xxiv

For Sale Adver'ments xiv

Forsyth & Fisk xvii

Fort Wayne Elec. Corpora-
tion xxiii

Pael Economizer Co

Garlock Packing Co

General Electric Co il

Globe Electric Light Co.... x

'i neb, Chas. J xiv

Goidon Bumbam Bal.C' . x

Goubert Mfg. Co xxi

bustafsou, W. A xiv

Uardtmuth A Co., F Iv

I arrlngtou. Son & Co., E. . xxi

Hart & Hegeman Manufac-
turing Co xjs

Hartley Elec. Works xiv

HeliOB Electric Co xi

Hemlngray Glass Co xlil

Homer & Co.. F. E xiii

b uebel & Manger xiv

Illinois EngraviDg Co xiv

Independent Elec. Co xx

Intenor Conduit AI. Co...slU

loteroat'l Cor. Schools.... xiv

Ithaca Desk Co siv

Johns Mannfactorlng Co.,
H. W iv

Keystone Tele. Co xvii

Klipstein A Co., A xii

LeclancheBat. Co., The.... xv

Leffel A Co.. James xx
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Co XV
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Sells, O. P xix
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Siemens & Halske E. Co..
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S. K. C. Specialty Co xix

Smith, S. Morgan xx

Solar Carbon & Mfg. Co.... i

Solar Electric Co

Southgate & Co., W. B... x

Standard Electric Co xii

Standard Electric Time Co.xiv

Standard Paint Co xii

Standard Tel. & Elec. Co. xvii

Standard Thermometer Co. x

Standard Underground Ca-
ble Co

Stanley Electric Manufac-
turlngCo.

Stllwell-Bierce A Smith-
Vaile Co xiv, XV

Swarts Metal Refining Co.

Union Heater Sup. Co xxi

United Electric Improve-
ment Co vi

U. S. Telephone Const. Co.xvli

Valentine-Clark Co xiv

Vulcanized Fibre Co xv

Wagner El. M fg. Co x i

Walker Mfg. Co xvii

Walkins, Louis E six

Want Advertlsementa.... xiv

Waterman, Cbas. H vii

Webster. Warren A Co

Wertheim, Ed

Western Electric Co. xiii

Western Telephone Con-
struction Co

Westinghouse Elec. and Mfg.
Co xxii

Westinghouse Machine Co. xix

Weston Electrical Inst. Co.. 1

Weston Engine Co i

White Mfg. Co

Whitney Elec. Inst. Co xii

Younglove & G«re xii

CLASSIFIED LIST.

Aopomalator•

.

Electric Storage Battery Co.
Ohio Storage Battery Co.
PumpelJy-Sorley S. B. Co.

Annnnciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Electric Applisnce Co.
Ostrander ACo., W. R.
Partrick A Carter Co.

Arc l^amps.
Central Electric Co.
Chicago ' en'l Fixture Co
Corey. R. B.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation
General Electric Co.
Helios Electric Co.
Solar Electric Co.
Standard Electric Co.
Standard Thermometer Co.
Wat rman.C. H.
Westinghouse El. A Mfg. Go.

Arc lilght Cord.
Samson Cordage Wks.

Batteries and Jars.
Andrae A Sons, J.

BoyntonMultlTolt Batt'yCo.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric-Power Storage Co.
Electric Storage Battery Co.
Gordon-Burnham Bat. Co.
Hemlngray Glass Co.
Leclanohe Battery Co., The.
Miaihisburg Electric Co
Newton Rubber Wks.
Ohio Storaee Battery Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Pumpelley Sorley S. B. Co.
Western Electric Co.

Bells.
Andrae A Sons, J.
Central Electric Co.
Electric Appliance Co.
Huebel A Manger.
Ostrander A Co., W. R.
Partrick A Carter Co
Western Electric Co.

Beltlns,
Shultz Belting Co.

Blow TorehcN.
Union Heater Supply Co.
White Mfg. Co.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Racine Hardware Co.
Weston Engine Co.

Books, ElectricaL
Electrician Publishing Co.

Bronze

.

Besly & Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brnshes.
Eoudreaux Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Co.
Solar Carbon A Mfg. Co.
Younglove A Gere.

Bnrelar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Cables(See Insulated Wires.)
Cables, £lectric . (See In-
sulated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brlsey, W. R.
Central Electric Co.
Eastern Electric Cable Co.
Elec. Engr. A Supply Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons. Polnts&Flates.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey, K. B.
General Electric Co.
Hardtmuth & Co., F.
Partridge Carbon Co.
Reisinger, Hugo.
Solar Carbon A Mfg. Co.
Wertheim Ed.
Western Electric Co.

Clocks, AVatchmen's.
Southgate A Co., W. B.

Compoand.
Chisbolm A Co., A.
Standard Paint Co.

Conduits.
Central Electric Co.
Interior Conduit A Ins. Co.

Construction A Repairs.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
Hartley Elec. Wks.
Homer A Co , F. E.
Royal Electric Co.

Contractors and Electric
Liffht Plants.

Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm. H.
Card Electric Co.
Chic. Eiec-Mech. Ent. Co.
Crocker-Wbeeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Crossing A El. Co.
Ft Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co.
Royal Electric Co.
SeUs, O P.
Siemens A Halske Elec. Co.
Standard Electric Co.
United filec Improvement Co
Walkins. Louis E.
Westinghouse Eleo A Mfg. Co.
Western Eieotrlo Co.

Copper.
Besly A Co., Chas. H.
Mlamlsburg Electric Co.

Copper Wire Bonsht.
Swarts Metal Reflnlng Co-

Copper Wires.
Amenoan Electrical Works.
Besly A Co., Chas. H.
Briiey, W. R.
Bunnell A Co., J. H.
Central Electric Co.
Electric Appliance Co.
Flberite Co., The.
General Electric Co.
Independent Electric Co.
National India Rubber Oo.
Okonlte Co. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Eleotrio Co.

tJordage.
McEvoy, C. H.
Samson Cordage Wks.

Crnnes.
Harrington, Son A Co., E.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brady, T. H.
Central Electric Co.
Central Mfg. Co.
Electric Appliance Co.
Elec Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
Flberite Co., The.
Nuttal Co., R. D.
Partrick A Carter Co.

Cnt-Onts and {^witches.
Anderson. Albert A J. M.
Andrae A Sons, J.

Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Crocker-Wheeler Elec. Co.
i;ddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Forest City Elec. Wks.
Por'^yth A Fisk.
Ft, Wayne Elec. Corporation.
General Electric Co.
Hart A Begeman Mfg. Go.
Huebel A Manger.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Nuttali Co., R. D.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt, O S.

Royal Electric Co.
So^ar Electric Co.
Wagner Elec. Mfg. Co.

Desks.
Ithaca Desk Co.

Bynames.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wneeler i^lec. Co.
Eddy Elec. Mfg. Co.
Elliott-Lincoln Eiec. Co.
Fontaine Crossing A El. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit A Ins, Co.
Roth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Economizers.
Fuel Economizer Co.

Electric Railways.
Brush Electric Co.
Card Electric Co.
General ElectricCo.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Klectrical and Ueclianl-
cal Engineers.

Arnold, B J.

Bain, Foree.
Brvan. Wm. H
Chic. Elec.-Mech. Ent. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Pellp. O. P.

Walkins. Louis E.

Electrical Instmments.
Anderson, AlbertA J. M.
Bunnell A Co., J. H.
Central Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttali Co., R. D.
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.
Southgate A Co., W, B.
AVeston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical t^peciaities.
Clark El. Specialty Mfg, Co.
Electric Protection Co.
S. K. C. Specialty Co.

Electroliers, etc.
Edwards, W. S. Mfg. Co.

Electro-Plating Wach'y.
Besly A Co., Chas. H.
Colburn EL Mfg. Co.
General Electric Co.

Engines, <*ss.
Otto Gas Engine Wks.

Engines, t^team.
Ball A Wood Co., The.
Chuse A Co., J. F.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Co.

Engravers.
Chic. Electro A Stereo Co.
Ill- Engraving Co.

Fan Outfits.
Central ElectricCo.
Interior Conduit A Idb. Co.
Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre. ^ „
Butler Hard Rubber Co.
Vtilcanlied Fibre Co.

FUes.
BamettCo., G. A H.

Fire Alarms.
Partrick A Carter Co.
Western Eleotrio Co.

Foree 8.

Union Heater Supply Co.

Fuse Wire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Flberite Co., The.
General Electric Co.
Independent Electric Co.

Bas ijlglitlns* Electric.
Partrick A Carter Co.

tiearH.
Besly A Co., Chas. H.
Nuttali Co., R. D.

General Elec. supplies-
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly A Co., Chas. H.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co-
Cnicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Metropolitan Electric Co.
Mianus Electric Go.
Partrick A Carter Co.
Peru Elec. Mfg Co.
Piatt, O, S.

Queen A Co Inc.
Sioux City Brass Works.
S K. C. Specialty Co.
Solar Electric Co.
Standard Tel. A Elec. Co.

Criobes and Electrical
6rlass ivare.

Edgerton pottery Co.
Edwards. W. S. Mfg. Co.
Hemingray ^lass Co
Peru Elec. Mfg. Co.
White Mfg. Co.

€Jov'n<n'8. W^atpr wheel.
Lombard Water Wheel Gov. Co.

(irrapltite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.

Hard Bnbber Cioods.
Butler Hard Rubber Co.
Flberite Co.. The.
Newton Rubber Wks. .

Insulators and Insulat-
ing Materials.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brixey, W. R.
BunnellA Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
C^hisholm A Co., A.
Crocker-Wheeler Elec. Co.
Electric Appliance Co
Elec. Ener. A Supply Co.
Empire China Works-
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Louisville Elec. Wks.
MacCurdy A Smith.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
Nuttali Co., R. D.
Okonlte Co., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated Wires and
Cables—Magnet Wire.

American Electrical Works.
Brixey, W. R.
Bunnell A Co.. J. H.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co. •

Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

Ijamps. Incandescent.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electrio Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York AOnioCo.
Partrick A Carter Co.
Unitea Elec. Imp. Co.
Westinghouse Elec.AMfg Co.

liigbtnlng Arresters.
Colgate Co . Geo. L.

Diamond Electric Co.
Electric Appliance Co.
General Electric Co.

MachinefT Wipers.
Am. Silk Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical iifachinery
Besly A Co., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Manistee Iron Wks. Co.

Mica.
Johns Mfg. Co., H. W.
Munsell A Co. Eugene.

Mining Apparatus, Elec.
General ETectric Co.
Independent Electric Co.
WeitlnglioaieSLA Mfg. Co.

Motors.
Andrae A Sons, J.
Brush Electric oo.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co.
Elliott Lincoln Elec. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit & Ins. Co.
Roth Bros. A Co.
Royal Electiic Co.
Sioux City bniv Worxs.
Standard Eitcir.c Co.
Stanley Elec. Mfg. Co.
Wagner Elec. Mfg. Co.
WaUer Mfg. Co.
Westinghouse El. A Mfg Co.

PaciUDg.
Besly A Co., Chas. H.
Garlock Packing Co.

Faints.
MacCurdy A Smith
Standard Paint Co.

Phosphor Broux:e.
Phosphor Bronze Sm.Co Ltd

FiauoB and Organs.
Beethoven Piano A Organ Co

Platinuni.
Baker A Co.

Poles.
Morris, Tasker A Co.
NuttallCo., R. D.
Valentine-Clark Co.

Porceialn.
Empire China Works.
General Electric Co.
Hemingray Glass Co.
Peru Eiec. Mfg. Co.

Pubtisbeis, i<:i<rcLri4-til.

Electrician Publishing Cu
Pumps.
Manistee Iron Wks. Co.

Push MU.lUUH.
Central ElectricCo.
Electric Appliance Co
Partrcn A uarter Co.

Bheostais.
Central Electric Co.
General Eleutric 'ju.

Royal Electr c Co,
»b1 .a.niiuoui«i-.
KLpsiem A Co., A.

Sllh. Urnid.
Boston Braid Mfg. Co

ispeaking Tubes.
Central Electric Co.
Electric Appliance oo.
Ostrander & Co., W. R
Partrick A Carter Co.

Bipeed Indicnturs
Besly & Co., Chas. H.
Colgate UO., Geo. L.
Queen A Co. Inc.
Weston Electrical Inst. Co
Whitney Elec. Inst. oo.

!$pring4
UaruKS, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster <a uo., Warren.

Storage naileries.
Electric Storage Battery Cc.
Ohio Storage Battery Co.
Pumpelley-Sorley S. B. Co.

Street Cbrs.
Brill. J. G. Co.

Tapes, insulating.
American Electrical Worku
Brixey, W. K.
Central Electric Co.
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Oo
Okonlte Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus
Electric Appliance (jo.

Partrick A Carter Co.
Western Electric oo.

Telephones and Tele-
paune inaterial.

Andrae A Sons, J.

Central Electric Co.
Farr Tel. <s. Const. Supply Co
Forsyth & Fisk.
Gustaison, W. A.
Ktystone Te ephone Co.
Mcbivoy, C. H.
Mianus Electric Co.
Mo. Telephone Mfg. Co.
Standard Tel. A Elec. Co.
U. ti. Tel. oonst. Co.
Western Electric oo.
Western Tel. Const. Co.

Transformers

.

Central Electric Oo.
Chicago Gen'l Fixture Co.
Ft.Wayne Elec. Corporation.
General Electric Oo.
Hartley EJec. Wks.
Louisville Elec. Wks.
Royal Electric Co.
Stanley Electric Mfg. Co.
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Eieciric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co
Letfel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
Stillwell-Bierce & Smith-
Vaile Co.

UnlTcrsities.
Cor. School of Technologv
Int. Corr. Schools.

Water %Vheeis.
Leffel A Co., Jas
Replogle Governor Wks.
Smith. S. Morgan.

Wire, Uare.
Anderson, Albert A J. m.
Besly A Co., Chas. H.
Bishop Gutta Percha Co.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co
Nuttali Co., R. D.
OkoniteCo., The.
Phillips Irreulated Wire Co.
Standard Underground C.Co.
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CHICAGO EDISON CO.,
EEALEES IN Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS, OTfinil
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES, IN N I UuKi
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES, WMlll

RUBBER COVERED WIRES, NORWICH CABLES, Etc.

THE DAYS ARE GROWING DARK,
YOU NEED MORE LIGHT.

ARC LAMPS
Direct Current,
Alternating,
Ornamental.

General Incandescent Arc Light Go.'s Lamps

Can meet your desire for Style and Price.

"SDN-SCHMELZER-NDRNBER6" CARBONS.

if you want anything in the Arc Lamp or Imported Carbon
Line, write to me.

R. B. COREY,
General Sales itgeat,

HAVEMEYER BLDC - - NEW YORK.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK.

"J,P."STYLES Of TROLLEY HANGERS.
Strong and Light,

Highest Grade Workmanship and Material.

Moulded Mica Vulcabeston
Insulation. Controller Parts, etc.

SEND FOB REIISED PBICE LIST.

H. W. JOHNS MFG. CO.,
240-848 JCandolph Street, CHICAGO.

NEW YORK. PHILADELPHIA. BOSTON.

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

,
Electric Motors

Alannfactured by

ROTH BROS. & CO.,
30 to 34 Market St., Chicago, III.

DTNA3IOS,
8 to 75 4,lBht Capacity.

EliECTItlC aiOTORS,
!•$ to 7 Horse Po'n'er.

High Efficiency, Best Material,
Perfect Regulation, Low Prices.

Complete Plants Installed.

Special attention ^veo to Dynamos and Motors
for Storage Battery upe.

i

QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.
THE PIONEER FIRM.

American Branch Office, 60 liberty St... New York. F. HARDTMUTH & CO., 11.^1
NA,

AUSTRIA,
THE PIONEER FIRM.

Beware of Impostors Claiming our Make.

THE ONLY MANUFACTURERS OF

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carry our Goods.

Mr:
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Electric Heating: and Cooking.
This Curling Tong Heater will be highly

prized by the ladies. We have sold a num-

ber of them in Chicago and hear nothing but

favorable comment. They are very artistically

designed and handsomely mounted on beveled

edged cut glass base. Any make of curling

tongs can be used.

We also carry in stock Electric Coffee Pots, Pan-cake

Griddles, Stew Pans, Chafing Dishes, Glue Pots, Laundry

and Tailor's irons. These articles are no longer in the ex-

perimental stage, and can be depended upon for practical

and efficient service.

Our Electric Soldering Copper is the most successful

one in the market. Takes only 50 watts. Has removable

copper heads, so that any shape can be put on to suit the

work in hand.

No. 5. No. 10. No. 11. No. 15. No. 20.

Beauties, every one of them, and no less practical and reliable than pretty. Recent changes

in detail construction have greatly improved the Helios Incandescent Arc Lamps, and they can

be depended upon for a steady, even white light, free from objectionable noise in the arc. A complete

stock of plain, standard types, also a variety of ornamental designs. Ask for our new catalogue of

Lamps.

BRANCHES.
ST. LOUIS: Southern Electrical Supply Co.

KANSAS CITY: Gate City Electric Co.

NEW ORLEANS: loio Canal St.

BUFFALO: 112 White Building.

GEO. A. MoKINLOCK, President. CHAS. E. EKOWN, Secretary.

Central Electric Company,
>73='75 Adams Street, CHICAGO.

Western Agents: Okonite Wire, Interior Conduit, Lundell Motors.
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TIE nEEUMN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,

providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION ANO FULLY GUARANTEED.
ACENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

J. Frank DuDbar,

Treasurer,

87 Summer St., Boston Mass. ^j^|^^
THE.

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WORKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes-

For all Systems

Current, Candle-

f»i

-J4\

on Standard

cent Lamps

and for any

Power or Base.
^

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Fsolated Plants.

Improved Long Distance Series incandescent Apparatus
and Supplies.

OuIU:ESPONDENCE SOLICITED. SATISFACTION GUARANTEED

The Electric Railway of To-Day.
By H. B. PRINDLE.

60 PAGES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

The author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such language

that th^ reader who is unfamiliar with technical terms

can readily understand the construction of the appa-

ratus and' the functions of various appliances used in

the electrical propulsion of street cars.

It contains a vast amount of useful and valuable

information for every motorman and those interested

generally in Electric Railway work and improvement.

PRICE 50 CENTS.
POSTAGE FREE.

Electrician Publishing^ Co.,

6 Lakeside Building, Chicago.

._^
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THE BOUDREAUX DYNAMO BRUSH
xs sro E!:x:x>3EiEi.x]kC£:iNrrr.

SOME OF ITS USERS:
Atlanta Constitution^ Atlan'a.

American Electric Works, Denver.

Baldwin Locomotive Works. Philadelphia.

Christy Fire Clay Co., St. Lonis.

Coiumbns Memorial Building, Chicago.
Dclrcit Jounial, Detroit.

Edison Electric liluminaiing Co., New York.

Feigenspan's Ereweries, Newark, N. J.

Griffin Wheel Co., Chicago.
Holtzer-Cabot Electric Co.. Boston.

Interior Conduit & Insulation Co. New YorK
W\ W. Kimball Co Chicago.

Marlborough Hotel. New York
Pullman Car Co., Pullman, 111.

W^estem Union Telegraph Co., New Yonc.

i

CACH LAYER OF THIS ANTI-FRICTIOH METAL

Lt-
1250 PART OF 1 INCH THICK.

SOME OF ITS USERS:
American Telegraph & Telephone Co., New York.
Buckeye Electric Co., Cleveland.

Central District Printing Telegraph Co., Pittsburg.
Crocker-Wheeler Electric Co., Ampere, N. J.
Drexel Institute of Art, Science and Industry, Phila.

Elwell-Parker Electric Co. of America.
Franklin Sugar Refining Co., Philadelphia.
General Machinery Co., Portland, Ore.
Hirsh, City Engineer, Cincinnati.

Indiana Paper Co.. South Bend, Ind.
Keystone Electric Co., Erie. Pa.
Metropolitan Museum of Art, New York.
Palmer House, Chicago.
Wagner Palace Car Co., New York.

THE BOUDREAUX DYNAMO BRUSH COMPANY,
Slallers Baildins, CHICAGO. Postal Telegraph Bnildins, 'WW YORK.

For the Pacific Ooast, S. W. BKOOKS & CO., San Francifoo, Cal. SOL'S! _A CjIEJlSTTS : For Canada, E. E. T. PKINGLE, Montreal.
For Teiaa, Indian Territory, Kew Mexico and Arkansas, EAEDENSHEETS ELECTEICAL CONSTKUCTION CO., Houston, Texas.

OESnNTT

MEN!!
Dear Sirs:—As the Fall and Winter seasons are now approaching, permit me to call your attention to an exceptional

opportunity for the purchase of ARC LAMPS and CARBONS, The goods which I am offering must b© SOld. tO
close an estate and I can offer them at figures which cannot be duplicated in the electrical trade.

These goods are of STANDARD MAKES, ENTIRELY NEW and in PERFECT ORDER, and the offer will not

remain open long. They consist of STANDARD "WARD" ARC LAMPS FOR DIRECT AND ALTERNATING Cur-

rent Circuits; also Series, Focusing, Double Carbon and Railway "WARD" Lamps. The "WARD" Lamp is the Arc Lamp
which built up the business of Arc Lighting on Incandescent Circuits, and more •^f them have been sold than of all the

other makes in this country.

I can offer also the "KNIGHT" ARC LAMP for both DIRECT and ALTERNATING Current Circuits, for series

and railway work, and twin lamps. "Knight" Lamps are offered by several other parties, but it is not possible for them to

give the low prices I quote.

I have also a large stock of FOREIGN and DOMESTIC CARBONS of the following types:

Foreign-SIEMENS, LACOMBE, HARDTMUTH AND SHIP CORED.
Domestic-NATIONAL, FIDELITY, SOLAR AND GLOBE.

Write_me at once, stating kind, size and quantity you desire. Yours truly,

CHAS. H. WATERMAN, 26
Sales Agent for Wm. T, Hamn ler and John F. Randolph, Assignees lor Francis B. Upton.

1305 HAVEMEYER BUILDING,

CortlandtSt., NEW YORK.

IF
you are anxious to

secure the latest

electrical books. YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ.

EDDY GENERATORS
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Ligbting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angler & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.
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STORAGE BATTERIES.

i

I

W£ir£«N -£.L£CTfiit,|j

LOAD DIAGRAM OF THE CHICAGO BOARD OF TRADE PLANT,

Showing how one 75 K. W. Generator and Engine, working from 7 a. m. to 11 p. m., or 16 hours per day, at their

most economical load, and standing idle from 11 p. m. till 7 a. m., operating in conjunction with 60 1600-Ampere
Hour Pumpelly-Sorley Cells, handle a variable load consisting of

4 30 H. P. ELECTRIC ELEVATORS,
6 10 H. P. ELECTRIC MOTORS,
50 2000 C. P. ARC LIGHTS,
6O0 16 C. P. INCANDESCENT LAMPS.

If you don't see how it is done, write us, and we will tell you.

TEN
POINTS

TO
CONSIDER.

A STORAGE BATTERY AUXILIARY

Reduces the first cost of plant.

Enables the engines and generators to carry a steady load.

Raises the efficiency of the entire plant.

Removes the danger of sudden strains on machinery.
Puts down the running time.

Reduces "wear and tear" and depreciation.

Lowers operating expenses and labor account.
Effects a saving in the coal bills.

Insures a reserve in case of a break down.
Makes possible an increase in output, without an addition to generating plant.

These are not "fairy tales," but facts from actual practice. Write for information and estimates.

Pumpelly=Sorley Storage Battery Co.,

Main Office; 1540 mARQUETTE BLDC, CHICAGO, ILL.
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THE
iiiiiii ELEGTRIG STOW BflnEBY GOmPP

OF PHILADELPHIA, PA.,

In addition to all American
Patents heretofore controlled,
has recently acquired from the A •Faliri

OF HAGEN (IN WESTPHALIA), PRUSSIA.

All patent rights for the
exclusive manufacture of Tudor Storage Batteries

in the United States, and is prepared to furnish
Batteries of this type of any desired size.

IM ^AKVMfsnif 4n/4 Aiie+Pi9 the TUDOR BATTERY is used in eighty percent. (80%)n V46rrnany a.na MUSiria of an central Statlons-besldes being installed in

15 RAILWAY POWER PLANTS and 5000 ISOLATED LIGHTING PLANTS.

TITDOB STOR&«iE BATTEBlEB-BOSTOJf EDISON STATION.

Storage Batteries are
Needed in Central Stations:

For particulars address,

1st. To effect reduction in first cost of plant. (Half steam power plant and half Storage

Battery Plant costs only three-quarters of what all Steam Plant would cost for same work.)

2d. To convert variable into steady loads. This will save machinery from strain.

3d. To effect a saving of from 20 per cent, to 40 per cent, in coal bills.

4tll. To insure reserve power in case of accident to generating machinery.

Tho Electric Storage Batter) Company,
Sole Manufacturers of the "CHLORIDE ACCUMULATOR,"

PHILADELPHIA, PENNSYLVANIA.
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INCANDESCENT LAMPS.
WE

MANUFACTURE
THE

a

GLOBE
PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu'^m, Samples and Prices Furnished

on Application. Correspondence Solicited

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.
.A.(s:Eisi~r^ w^J^TSiTErrD. w^fritte: t_j^.

HIGH GRADE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

W. B. SOUTHGATE & CO.,
146 "B" Franklin Street, - - BOSTOK, MASS

MF.I/L.I\«i AftEXTS FOR

WHITNEY EUECTRICAL INSTRUMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATE FOR ELECTRICAL PURPOSES.

THE PHOENIX
TRANSFORMER

Is UNEQUALLED in its

High Efficiency, Close Kegnlation.
Somali Leakage, i^uiet AnnniDg.

Attractive Appearance,
Convenient Arrangf^nient,

Separable Core, Removable Coil,
JRxcellcnt Fuse Device, and is in fact

A PERFECT TRANSFORMER.
\Vrite for Catalogue and Prices.

mANDFACTTJREBS

:

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability.

It is Absolutely Non Freezing,
Labor Saving,
Free from Local Action,
Freedom from Gases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rp,il-

road Companies of, America.
Send for descriptive circular and price list.

We guarantee all our Cells.

LOUISVILLE, KY.

SELLING AGENTS

:

New York: J. A. MBchado, 203 Brnadway.
Philadelphia: Vallee Bros. A; Co., 617 Arch St.

Denver: EusBell & Officer Elect. Const. Co.
Dallas: W. T. M. Mottram.
Chicago: Chicago Geo'l Fixture Co., 169 Adams st

MANUFACTURED BY

The Gordon-Bnmliani Battery Co.,

82 West Broadway, New York.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The Original Manufacturers of the

SIMPLEX, WARD and KNIGHT LAMPS.
'^HaXLF'! ». RRSMH4IL. Roi'inn Anorl. SQ Tnrfla-Ht St-nnl NEW vn-'If

ROYAL ELECTRIC CO.,
PEORIA,

ILL.,
aiANHFACTUBEKS OF THE

"ROYAL ALTERNATOR."
No Commutator! No Moving Wire! Efficiency High! Regulation Close! Fully Guaranteed!

TRANSFORMERS OF ANY DESCRIPTION. DIRECT CURRENT GENERATORS AND MOTORS.

EASTERN:-H. B. COHO & CO., 203 Broadway, New York.
CENTRAL WESTERN:-E. B. HILLMAN & CO., Peoria, Hi.
SOUTHWESTERN:-GINOCCHIO ELECTRIC CO., DaHas, Texas.
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Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

Multipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Office and Works, Slanefleld, Ohio.

i K. W. GENERATOR.

WAGNER Sni cbboai'ds

ELECTRIC MANUFACTURING CO.

Trau!i«foriner8 for all purpo»!(e».

First in every Competitive test.

Acknowledged by all Engineers to be tbe most efficient,

and most nearly perfect in meehanieal design.

60 LT. TYPE D TKANSFOEMER.

General Offices and Factory at l$t. Louis, llo.

.A-Ca-EtSa-OX13S :

BOSTON, 620 Atlantic Avenue.
PHILADELPHIA, lOOO Betz Bnllding
CINCINNATI, 161 West Pearl Street.

MINNEAPOLIS. 249 Second Avence South.
CHICAGO, 1236 MoDadnoch Block.
SAN FBANCISCO, 35 Market Street.

BUFFALO, 126 Erie Co. Bank Bnlldirg
TORONTO, Canada, W. A. Johnson Electric Co.

STORE ROOMS: BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS.

THE ONLY REFLECTOR PLATE ALTERNATING ARC LAMP.
The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same number of watts.

SPENCER'S IMPROVED ALTERNATING ARC LAMP
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

SPENCER'S OIRECTCURRENTCONSTANT POTENTIAL LAMP.
Guaranteed not to see-saw.

SEND FOR CATALOeUE AND PRICES.

HELIOS ELECTRIC COMPANY
1229 Callowhill Street, PHILADELPHIA, PA.

5

CFNTEAL ELECTRIC CO., Western Agents, Chicago, 111.

A>Og JR ELEOTRIO CO-, Nbw Eoglaod Agents, Boston, Maas.
Mt OctE & BAYLIS. Wegtero Ntw Yorb Ageote, Buffalo, N. Y.
BARR& ATKINSON. State AgKnTg, Cleveland. Ohio.
GLOBE ELECTRICAL SUPPLY CONSTRUCTION CO . Agents for

New York City and Brooklyn, 98 Vandam 8t,, New York.

W. T. M. MOTTRAM, State Aerent. Dallas. Tex-
THE MODNTAIN ELECTRIC CO., Agents for Colorado, Wyo-

mine, Utab and New Mexico, Denver, Colo.
CALIFORNIA ELECTRICAL WORKS, Pacific Coaet Agents. 35

Market St., San Francisco, CaL

MACHINERY SUPPLY CO., Soath Pacific Coaet Agent, I^e An
eeiee, Cal.

SCHMI.NKE & NEWMAN, Agents for Lou.slana and Miaeissippi,

New Orleans, La.
PADUOAH ELECTRIC CO., State Agents, Padacah, Ky.
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THE SAMPLE DOES THE WORK.
In fact a sample ot GALE'S COMMUTATOR COMPOUND does do a great

deal of wiirk, as a single s ick will last several months, when used on a

single machine. Every stick will

SAVE TEN TIMES ITS COST.
Let us send you a sample, which you can return if not satisfactory.

We have

ANOTHER GOOD THING
To which we feel justified in calling your attention, and that is

INSULLAC,
The great insulating varnish for street railway motors and general arma-
ture work.

Absolute Resistance to Crease and Oil.

We are General Western Agents tor these two specialties and a

THOUSAND OTHERS;

ELECTRIC APPLIANCE COMPANY,
Rlecti'ical Supplier. ma JIadison St., Chirago

ANEW CIRCULAR describing
the

Hoyt Station Ammeters <.~° Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook. N. H . U.S. A.

MAIL.ADVANCED MATHEMATICS
Algebra, Geometry, Analytical Geometry,
Differential Calculus. Integral Calculus,

. Also Engineering Courses.

The Correspondence School of Technology,
CLEVELAND, OHIO.

E. p. BOBERTS, PREST. J, O. GALLUP, SECY.

.YEir CATALOGUE.

He that Hghteth the city
with the Standard lamp
shall abound with bless-
ings; but he that maketh
haste to be rich and pur-
chaseth the defective imi-
tation, coDsidereth not that
poverty shall come upon
him.

Ponder the pages of our book ;

mailed free.

Standard Electric Company,
205 L,a Salle St., cor. Adams,

Chicago.

i4^ i^jj* ^|4 i^j^ ^jji «^^^^^^ ^j;* 4^
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SAMSON SPOT CORD

For Arc Light and Trolley Cord.
SAMSON CORDAGE WORKS, - BOSTON, MASS.

P. ^ B. Armature and

Field Coil Varnish.

P. "^ B. Insulating Compound.

P. ^ B. Insulating Tape.

We are the sole manufacturers of the P. & B.

products which have been the STANDABD
for ten years.

Send for samples and price lists.

"e^gisterE-"

The Standard Paint Co.,
CHICAGO: No. 2 Liberty Street, LONDON:

IVIetropolitan Elec. Co., NEW YORK. Robert W. Blackweh,

186-188 Filth Ave. 39 Victoria St., S. W.

oo to»*

„ ,HJ,1
COMMUTATORS ARE MORE- EXpf„.„

VENTILATED
rATAlJG.IB'92;: '°"

°^'^*p?T AUG is^a^j^^^WANT THE PAT. AUG. 16 92 .

BEST CHERRY & YQUNGLOVE:
-^^^^^z^^^h::^-^.^: SYRACUSE. N.Y.

WE
HAVE
IT

Ageutd wanted in leading cities. Sumples sent on approval to responsible parties

YOl\\'<iT,OVK & «;KRF.. ».vi-acii!«<-. >. V.

Dynamos
^ 25 to 800 LlghtB.

and MOTORS.
Y2 H. P. and upward.

The Elliott-Lincoln Electric Co.,

11S4 Payne ATenne,
CliEVKIiAIUD. OHIO.

SPEAKING TUBES AND WHISTLES.
Oral, Klectrlc, Pneamatio and ZEleclkanlcal

ANNUNCIATORS AND BELLS.
FaU liine Always tn Stock.

W. R. OSTRANDER & CO.,
S04 Fulton St., New Vork.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. T.
^^Send for New OAtalooue. Out Aoffujt ^s^

Established 1881COLBURN
ELECTRIC MFG. CO

999 Main St., Fitchburg, Mass.

GROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUS r PINS.
We can ship promptly.

We guarantee our product equal to any in the market.

Correspondence solicited.

CENTRAL MANUFACTURING COMPANY. Chattanooga, Tenn.

uancfactueebb of

INCANDESCENT LIGHTING

ELECTRIC POWER and

ELECTRO

PLATING

SAL AMMONIAC
(ELECTKIO BRAND)

THE LATEST DESIGNS.
THE HIGHEST EFFICIENCy.

AVestern Branch, Ko. 10 8. Kincn sit., !St. Lonis, JIo.

ForElectrical Purposes
SRAlSf^Pill'B GruaraTit(*d 98/99% and free of lead and iron.

If you want the hest quality ask your dealei

for this brand. Imported by

A.KUPSTEIN & COMPANY. 1 22 Pearl St.. Naw York

The Electra" Carbons.
IMPORTED

HIGH GRADE NUERNBERG CARBONS
trade: mark- trade MARK-

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CORRENT ARC LAMPS.
Are by far the most economical and efilcient manufactured They produce a very brilliant

and absolutely steady light, burning without any dust.
SEND FOB LATE3 f PBICE LIST TO

NO, 38 BEAVER STREET. HEW YORK.
Sole Importer for the TJnitea States and Canada.HUGO BEISINGER,
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EcaESTB F. Panxips, Prest. W. A. Hathawax, Treaa, W. H. Sawseb, Secy.

AMERICAN ELECTRICAL WORKS,
FBOTIDEKCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman. 10 Cortlandt St.

Chicago Store, F. E. Donohoe, 241 Madl«on St.

MoNXEEAii Branch Eugene F. Phillips' Electrical Works.

Ui DOUBLE &ROOVE PONY INSULATOR.
Can be Used for Transposing.

The points or teats on the lovcer rim of the petticoat attracts the>
water on the outer surface of the insulator into drops. The water
drops frnm these points on to the cross-arm, ihert-by preventing tho
moisture from creeping up on the inner petticat, and thpnce to the
pin. Owlnp to the great cuccees of our Patent Teat Insulator in Tele-
graph Work, where the efficiency of the Insulator has proven to be
more than twice ihit of the ordinary Insulator, we have concluded to
apply the device to all Insulators for Telegraph, Telephone and
Street Railway Work.

Standard Screw Glass Insalators.
Floor Ingalatorn. Glatis Break Knobs, ISattery Jars, Arc

Liarht Globt'S for all Sy«r.f nis.
Colored Glass Inisulators to designate dift'erent currents.

WORK ON SPECIAL DESIGNS A FEATURE^
Send Model or Drawing and we will farniah estimates.

Hemincray Glass Co.,
Office. Covington, Ky.

->=sTiBi,i8HED 1848.- f^^i„;^^_ n,u„cie, |nd.

THE

"CLARK" WIRE.
For Switchboard, Hallway aid Motor nee, we mate all

sizes of Stranded and Flexible Wire and Cables with Clark's

Insulation.

The Clark Wire has been before the public and Id use for

ihe past uilib years, and has met with universal favor.

Thousands of miles of this wire have been sold, and
are in nee throughout the United States and Foreign Coun-
tries, and the demand for it ie conetantly increaelng, because

it always gives perfect eatisfactlon.

BBA^UH OFFICE:

1649, 1650, 165! MONADNOGK BLDG.,
CHICAGO, ll«1.1^0IS.

In • Letter from the Inspector of the Boston Fire Under

writers' Union, he states: " A Thoroughly Reli-

able and Desirable Wire in every respect."

The Rubber used in insulating oar Wires and Cables U es-

pecially chemically prepared, and will not deteriorate, oil'

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insulation wherever used, Aerial. Under
ground or Snbmarine, and our net prices are as low, if not

lower, than any other first class Insulated Wire.

We ehall be pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston. Mass.

BENRY A. OLARK,

Treas.and Gen'l Mgr.

HERBERT H. EUSTI3,

^rest. and Electrician

.

^^S^^r^'-'^i'Sf"ii:if

Subscribe for tlie Western Electrician,

GENERATOR AND MOTOR

COMMUTATORS
MADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E. HOMER & CO., Cleveland, 0.

TO MANUFACTURERS.
Space, light, heat and power FREE at MuHhews, Grant

County, Jnd., to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas.,

24 Kentucky Ave,, Indianapolis, Ind.

IRON ARMORED

INSULATIN6 CONDUITS.

I

Two Wires in a Single Tube, the

Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO.
General Offices and l¥oi'ks: 5S7 W. 34th St., New York.

Edwd. H. Johnson, Prest. E. W. Little, Vice-Prest. and Gen. I Chas. P. Gteddes, Sec'y and Treae.

ELECTRICAL

SUPPLIES.

WESTERN ELECTmC COMPANY,
CHICAGO. NEW YORK.

GRAPHITE SPECIALTIES
BOB, KLKCTBICAIi 17»K8i

Qrmplilte Aods of Tarlons I^enffths, from 1-5 OhBi to lOO Ohm* Bealstancc
to tha Inch, uraphlte Bozea and Grndblea, Beaiatlnc Haata

of 4.O0O Deereea. Inanlrlea Olaaiy Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

IMPERIAL DRY BATTERY.
The Imperial Dry Battery is Mr. Wm. Burnley's latest

and improved Dry Battery, and superior in every respect to
his first, or the old "'Burnley Dry" Battery.

We are the only firm manufacturing his latest battery.
All batteries are made under Mr. Burnley's personal supervis-
ion. We are the pioneers in the making of successful dry
batteries and have had more experience in this line than
any other concern in the country.

When you buy the Imperial you have the satisfaction of
knov7ing ihat they are made by the original dry battery man-
ufacturers and guaranteed to be the best on the market.

fi^RND FOB RETIt!iE:i> FKICE L.I8T.

MIAUISBURG ELECTRIC CO, Miamisburg, 0.

ACiE.VCIEt^:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL

PETTINCELL-ANDREWS CO.,
BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,
ST LOUIS, N.O.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.,
STEW TOBK OFFICE:

39 and 41 Cortlandt St.

FACTOBY :

Pawlucket, R. I.
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By an energetic wnrber. a posltl 'n as eapt.

elecf-rlo ligtitl s or railway p aa', South, Fast
or vve-t, E even yt-a-s' wxiienence wth arc alter-

catlai?, power or railway. Cona ruct*rd seve'ai
large planC", under ni'Miero coaptructioo; cun fur-

Dlsn best of rf-ferences; w-«8 manas^er onf' plant
7 yenre, Age 35; would like to locate with a live

uoinpany Slat" ( .11 pirtiiulars regard ti plnut
aod its ti«'d. alen salary; will makn chnli-e at once.
Addres "Hustler." car- o£ Westebn Klectuician,
6 Lakeside B lildiag, Chicago.

WANTED.
A position by a recnt graduate of Cornell

University, in the courses nf electrical and me-
cli8ni<'a1 etigiueering; am twenty.four (241 years
old, end have had aome experience; will start on
a small salary; can fnrnish best of referencea.
Address * l«i*a<luate," care of Western Elkc-
TBiorAN. Chicngo, 111,

FOR SALE.
Second-hand Boiler, second-
hand National Heater; both
in gfood order and cheap.

OWATO^NA ELECTRIC CO.,
OWAT^NNA, MINM.

CATALOGUES
And circulars should not be sent out indlecriui-
nateiy, t'» secure the best resnlte. We make a spe-
cialty of claeeifying all trades and furnish the
Information in list form at reasonable rates, or
addreps envel pes or wrappers from our lists.

Send for circular and price list.

Mercanlile Traac List Co..

601 Times Building, Pittsburg. Pa.

ThnOnly Bells
Made with these
Improvements

:

Non-TQrniD£,

BiniliDi anil

Contact Posts.

style F, Pivoted Ar.

mature Iron Frame
Bell.

Styles L R M, Iron

Box Bells.

Styles E U G, Wood
Box Pells.

Styles S A. Iron

Frame Bells.

All have pure Platinum
Ooutactg.

Highest Grade of all

Materials.

Manufactured by

Huebel&Msnger,
286-290 Graham St..

Bbooklyh, IsywYoitK,

WE REWIND
Dynamos and
Motors

To any Voltage.

Send yonr Machines to us for Reoalrs.

PROIWIPT AND EFFICIENT
WORK GUARANTEED.

Hartley Eteincal Worts,
BEPAIREBS OF

Electrical Apparatus
AND DEALERS IN

Second Hand Dynamos, Motors and Tfansformers,

;ty:i iiearboni St.. C'liicago

FOR SALE, CHEAP!
NEW SO LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE.

POSITIVELY
The Best Made and Fin-
est Finished Desi^ on ihe

market for the money
Write for Catalog.

Ithaca Desk Co. , Ithaca. N.Y.

For number of years The Seth Thomas Clock
Co., "f Thomaston, Oonn., t'fls done a ttond deal of

work for Electrical Coiupaniea, and would be Rtad
to increase Ihln line of buslne^e. They will make
ee'imalee for any Hrticle ^kin to Clock work for

whi- h -i model, is FUBKieHED. and which is

WANTfD IN t^tTANTITIES. Address, SE I'H THOMAS
CLOCK CO., 49 Maiden Lane, New York.

The Telephone Hand-Book.

HERBERT LAWS WEBB.

Price Sl.OO.

The only complete and practical work of

its kind on the market.

PUBLISHED BY

IHE ELECTRICIAN PUBLISHING CO.,

S Lakeside Building, Chicago.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office or

dome use, is Issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents In postage
by P. 8. EtJSTTs, Gen'l Pass. Agent, C. B.
* Q. R. R., Chicago, 111.

iYeSteam-FeedWaterPnrlfler.

Removes all Impuritiest

Entirely prevents scale in Steam
Boilers. Catalogue on application.

Tie Stilwell-Bierce & Smitli-Vaile Co,,
I»AVTON. OHIO.

Risdon Iron s Loc'tive W'ks, Saa Fraacleco, Oal., Pacific Coast Agt

Wm. J. Alexander, Free. Telephone, Main
Geo. T. SchuBter, Vice-Pres. 1096.
F. J. Welch, Secretary.

Photo and Wood £nffraviug,

CHlCflQO ELECTROTTFE
& STEREOTYPE C2.

196 and iqS Clark 5treet, Chicago.
Fine Book and Catalogue Work a Specialty.

CMElPCtricSpcialtfMfs.Co.,
28 S. Washington Ave.. Minneapolis, Minn.,

MANDFAOTDREBS OF

Switch Boards, Battery Boxes, Push Buttons,

Rosette Mouldings, Etc.

Oorreepondence solicited.

»hp&slilriiis.

T. H. Brady, New Britain, Conn., U. S, A.,

Manufacturer of Mast Anns, Pole and
Swlngjn^ Uoods, Uouee Brackets and
other Specialties for Construction
Work. — Catalogues and Priceo fur-
nished on application.

GOOD PATENTS
^Jl Procured. 30 Years* Practice.

«RA»IT lAISURBD. Pamphlet, re

ferencee and advice free.

CHAS. J. GOOCH, WJSMnitOL D, t.

CEDAR
STREET R, R.TIES,

Uie Valentine'Clark Co,,

704-706 BOOKERT, - - - OECCCAQO.

ELECTRICITY for ENGINEERS.
A NEW AND POPULAR BOOK.

Ttfo Volumes, 4S4 pages. Profusely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,
6 LA^KESIDE BUILDING, CHICAGO.

BEACON

I

(ALL GLASS)

t

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

¥

BEACON LAMP CO.,
BOSTON, MASS.

Irvington and Harcourt Sts.

ESTABLISHED IS.7.

WALLACE BARNES,
Jl/c.ni./ireliim-,./

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVERY DEBOBIPTION

Send sample for prices- Bristol, Coun

LONG DISTANCE NO. I LINE CUT

CARBON BALANCE

TRANSMITTER,

$10 each; No. 6, |8. 50 each. No. 6

is also long distance, but transmitter

is granular carbon and mounted on

bell box. Switchboard f 2 and $2 50

per drop. Address all inquiries to

W. A. CUSTAFSON,
JOLIET, ILL.

THE ELECTRIC GAUGE.

The t)Dly conve-iiea*: and practical ioatrumeni
fort e purpnee. Ir ia iodispeneable to those using
bniteried nml havintf the care of them. The Porke;
Qnuire la the size of an ordinary watch, and i- very
'Oiv nlent lor (he use of linemen, Inspectors, etc.
Prire, $H OU. Call for Warnfb's Patent Electric
Gatge. Manufactured only by

TlieSt'H(t,iir(l[;iectn(;Tiiiifif;()..WatRrl)nrv nnnn.

SEND FOR OUR
NeiF Catalogue of

Electrical
Books.

The moat complete of Its

kind ever published.

Sent free to Adj Addreii.

%m
In the West for ELEC-
TRIGA L BOOKS, and fllL

orders promptly, pre-
paid, on receipt of price

.

Electrician PQbli^hlDg Co..
ft Lakeside Building,

ELECTRICITY®

Coiil tu.d Mtfal Mni'K

TAUGHT
Twenty-seven Coursps of Study

circular. State subject you \^

The- liilfrnatloiinl rorrcwpoiuU-n
StKAMON, PA.

'turni Drawi'ifi.
i.ionnrii. Miirinf, Loco-
/i'i(!, f.'h-i/ IJiifiiiiceriiin,

I'Ji'n/ish Bra/icln'x,

BY MAIL.

J

Engravers far Western Eloeiriciin,

ILLINOIS ENG. CO,,
s ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,
CNICACO.
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES is called to this CELEBRATEU WATER
M'HKKIj as particularly adapted Id their uee, on account of its remarkably Steady motion,
high speed aiid er»-at elhcieney and lar^e capacity for its diameter, being double
•he power ol most wheels of the enme diameter. It is used by a number of the leading electric com-
panie8 with great satisfaction. In the economical uae of water it is without an equal, producing the

highest per cent of useful effect guaranteed.

SEND rOR CATALOGUE AND PARTICVIjARS.

The accompanyine engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S foet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafti,

and where the situation admits of their use we recommend them.

The Stilwell-Bierce & Smitb-Vaile Co., Dayton, Ohio.
BledoD Iron h Locomotive Works, San FranclBCO, Oat., Pacific Coast Agents.

The Standard Open Circuit Bat-
teries of the World.

SEND FOE CIKODLAE AND PRICES.

THE LECLANCHE BATTERY CO.,

in to 117 East 131st St., N. Y.

YOU CAN HAVE ONE

!

Anyone interested in the art of electricity can obtain a copy of onr

new 100-page classified catalogue of electrical books which is

JUST OUT,

It contains a complete list of all electrical books published to date

and will prove of inestimable value io selecting the proper works for the

study of electricity. We are

HEADQUARTERS IN THE WEST
For electrical books and can fill all orders promptly on receipt of price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

LOCATIONS FOR INDUS-
TRIES.

The name of the Chicago Milwaukee & St. Paul

Railway has long been identified with practical

measures for the general upbuilding of its territory

anil the promotion of its commerce, hence manu-
fiicturers have an assurance that they will find

themselves at home on the Company's lines.

The Company has all its territory districied in

relation to resources, adaptability and advantages

for manufacturing, and seeks to secure manufac-

turing plants and industries where the command
of raw material, markets and turronndings will

ensure their permanent success.

Mines of coal, iron, copper, lead and zinc, forests

of soft and hard wood, quarries, clays of all kinds,

tanbark, flax and other raw materials exist in its

territory in addition to the vast agricultural re-

sources.
The Chicago, Milwaukee & St. Paul Railway

Company owns and operates 6,168 miles of Rail-

way, exclusive of second track, connecting track

or sidings. The eight States traversed by the

(Jompany, Illinois, Wisconsin, Northern IVIichigau,

Iowa, MiBSou'i, Minnesota, Sonlh Dakota, and
North Dakota, possess, in addition to the advan-

tages of raw material and proximity to markets,

that which Is the prime factor in the industrial

success of a territory- a people who form one
live and thriving community of business men,
in whose midst it Is safe and profitable to settle.

A. number of new factories and industries have
been Induced to locate—largely through the In-

strumentality of this Company—at points along

its lines. The central position of the States trav-

ersed by the Chicago, Milwaukee & St. Paul
Railway, makes It possible to commandall the

markets of the United States. The trend of man-
afdcturing is westward. Confidential inquiries

are treated as such. The information furnished

a particular industry is reliable. Address,

•i LUIS JACKSON,
Industrial Commissioner, O. M. & St. P. R'v,

426 Old Colony Building, Chicago, III.

PRIMARY

BATTERIES.

OVER 5 VDLTS-5AMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO., 10, 13 and 14

Whipple Street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 in.

Price. S6.50.
Send for Sample

VULCANIZED FIBRE CO.
80Ii£ aiAKVFACTUBEBS OE

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wu^^^rx^I: DEI. The Standard Electrical Insn]ating Material ofthe World. 14 Si^^i^l h. t

HAVE
YOU
READ

\mtm, Researches ani WritiDgs of Nitola Tesla,

B7 THOUAS COfiEUEKFOBD UABTIN.

600 Pages, 330 Illustrations and New Portrait.

PBiCE, $100. Postage Prepaid.

BEE PAGE XVI FOR TABLE OF CONTENTS. ORDER AT ONCE.

TESLA'S
NEW
BOOK?

I TO SUCCESS

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United States.

PRIMQUAW WUITP PRRF used exclusively forall incandescent Ught-

RAVEN WHITE CORE.
PnMDCTITinKI I IMC\A/IDC used by some of the largest Cemral stations

bUIYlrCIIIIUnLIIlL TTIIILi and Fire and PoUce Departments in the us.

CRIKISHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-n CorUandt St.^ New York.
BRA.KCUES: J

CHICAGO:
i 320 iJeaxborn St.

BOSTON:
134 Coogreae St.

SAN FRANCISCO:
102 Sacrameuto St
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Now READY! Now READY!

The Telepbone fland-Book.
By HEXRBEIRT LAWS WElBB.

146 Pages. 138 Illustrations. Cloth. Hand-book Size. Price, Postage Free, $1.00.

3C TELEPHONE HAND-BOOK.

ductor In the D'Arsonval receiver a curved per-

manent magnet is used, one pole of whicli terminates

FIGS. 27 AND 28. d'aksosval receiver.

in a soft iron polepiccc tliat serves as tlie core of tlie

coil, and llie oilier in an iron bo.\, or cylinder, that

PKi. 2y, MEUCADIEK's UI-TELEPIIONE. T T IlECEIV-

EnS. V SPUING, N MAGNET, B NUT, It STEEL
STKIP, A SCREW CLAMPING R TO V, d cV METAL
COLLAR CLAMPING Y TO RECEIVER CASE,
//terminals OF COIL ff CONNECTING

SCREW, C' SOFT RUBBER NIPPLE
FOE EARPIECE.

completely encloses the coil. The two poles are mag-
neticallj' insulated from each other by the wooden
case, to the upper part of which the diaphragm is

48 TELEPHONE HAND BOOK.

appeared on the scene with an application for a
patent on a microphonic transmitter, and according
to the rules of the Patent Office no patent could be
issued to any of the three until it was determined
whether the Drawbaugh claim was valid or not.
This was finally decided against Drawbaugh, as
it was proved that the Edison carbon trans-
mitter had been in public use for more than
two years before Drawbaugh made his application
tor a patent, and his application was thrown out. A
patent was then issued to Berliner on the broad

FIG. 44. BLRLlXKlt's
TRANSMITTER.

FIG. 45. BERLINER CAR-
BON TRANSMITTER.

principle of the microphone transmitter in November,
1891. In May of the following j'ear a patent was
issued to Edison, so that both sides of the interference
eventually got their patents—more than fourteen
years after the filing of the original applications.

li. Both Berliner and Edison obtained in 1878
patents on special forms of transmitters designed in
accordance with the principles laid down in their
applications for the broad principle of battery tele-
phones, and the Berliner transmitter especially has
been modified out of all semblance to its original form.
The broad claim in the Berliner patent is as follows:
"The method of producing in a circuit electrical
undulations similar in form to sound waves b}' caus-

SPECIMEN PAGES FROM TELEPHONE HAND-BOOK.

CO HO" O? £1 XT O? S .

Chapter 1; The Invention of the Telephone.—Chapter 3: Sound Waves. Articulate Speech.—Chapter 3; Electric Telephony. The Bell Telephone.—Chapter 4;

The Microphone.—Chapter 5: Current Induction. Electromagnetic Induction.—Chapter (i; The Induction Coil; Its Use in the Telephone Transmitter.— Chapter 7:

The Complete Telephone Circuit.—Chapter S: Magnet Telephones.—Chapter 9: The Bell Telephone Receiver.—Chapter 10: Other Forms of Magnet Telephones.

—

Chapter 11: The Gower, Ader and D'Arsonval Receivers; Mercadier's Bi-telephone.—Chapter 12: The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter
13: Carbon Transmitters.—Chapter 14; The Blake Transmitter.— Chapter 15: The Long-distance Transmitter,—Chapter 10; The Solid-back Transmitter.—Chapter
17: The Berliner Transmitter.—Chapter 18; The Cuttriss Transmitter.—Chapter 19: Various European Transmitters.—Chapter 20; The Efficiency of Carbon Trans-
mitters.—Chapter 21; Batteries for Telephone Work.—Chapter 22; Open Circuit Batteries.—Chapter 23; Closed Circuit Batteries — Chapter 24; The Practical Manage-
ment of Batteries.—Chapter 25; Magneto Bells.—Chapter 26; Automatic Switches.—Chapter 27: Telephone Line Construction.—Chapter 28: Metallic Circuits.—
Chapter 29: Underground Wires.—Chapter 30: Lightning Arresters.—Chapter 31: Inside Wiri /.—Chapter 32: Installation of Telephone Instruments.—Chapter 33:

Inspection and Maintenance.—Chapter 34; The Condenser; Its Use in Telephony.—Chapter 35: Electromagnetic Retardation.—Chapter 36; Exchange Working.

—

Chapter 37: Small E.xchanges.—Chapter 38: Party Lines; The Bridging Bell.—Chapter 39; Long Distance Telephony.—Chapter 40: Duplex Telephony.—Chapter 41;

Simultaneous Telegraphy and Telephony.—Appendi.\.

The Only Practical Up-to-date Book of Its Kind Published. A Timely Work.

PRICE $1.00. POSTAGE FREE.

Electrician Publishing Company,
© I^^ICKSIXDK BXJIIvDIKO. ClilCA-OO.
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The Walker Mfg. Company
General Offices and Works, CLEVELAND, OHIO.

?

Manufacturers'of all kinds of Electrical Apparatus, specially large size

GENERATORS,
Street Railway Motors,

IXGANDESCENT
MACHINES,

ETC., ETC.

BR%]VCH OFFlCi:!^:
913-91J Postal Telegrapli Bldg., New York.
195 Crocker Bldg., Saa iFrancieco, Oal.
34 York St., Toronto. Oat.
1645-1648 Monadaock Bldg,. Chicago.
51n Security Bldff. St. Louis.
Erie Coonty Bank Bide-. Buffalo, New York.
303 Gould BId«.; Atlanta, Ga.
1120 Betz Bldg. , Philadeipbia, Pa.
41G Trust Bldg., Dallas, Texaa,

TELEPHONE CORDS
Send for Circular and

Price Iviiifit. Address

C. H. McFVOY,
nWF.L.!,. HASH.

$5 TO $15 TBIaSPHOnrSS.
(^applies of Every Description.

Transmittera (Blake Pattern); Hunnlng Sliver DlftphraRm or Maeneto EecelverB; Maffneto

Bells; Wire Cross Anne; Insulators; Induction Coils; Backboards; Switches; Batteries,

etc. 'Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Oflice, 343 Dearborn St., Chicago.

Western Aeeota for DANBURY ELEOTEICAL WORKS.

For the WESTERN ELECTRICIAN,—sx.oo.

—

Telephone Exchange

UPTO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers,

Write for prices.

FORSYTH &FISK,
Sole Manufacturers,

043 and 644 Rialto Bld^.,
Factory omce: 33 Mfrs Bldg., pLUPAOn
cor. Canal and Raudolph St8.. UnluAuU.

TELEPHONES,
$5 to $10 Each.

ANY TRANSMITTER YOU WISH.
Write us.

INSTRUMENTS GUARANTEED.

MO. TELEPHONE MFG. CO.,

109 N. KthSt., St. Louis. Mo.

Headquarters for TELEPHONES,
RECEIVERS,

TRANSMITTERS,
MAGNETO and

EXTENSION BELLS,

WIRE AND CORD,
WOOD BRACKETS,

GLASS INSULATORS.

Ttie Most Complete
Stock.

MILWAUKEE, - WIS.

Our Instruments
are absolutely

NON-INFRINGING.

Special Agent for Okonite Wire.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U.S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

T
ELEPHONES N-

We are sole manufacturers of the celebrated
KEYSTONE LONG-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIED

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

THE STANDARD

LONG DISTANCE AND

EXCHANGE TELEPHONE,
3IADI80X, WIS.

EMPLOYING MBLDE MICROPHONE.
Slilde Battery Transmitter. No adjustment required,

not pack or get out of order.
Will

We invite competition with all other instruments,
and send Phones for test to auy part of the United States.

It is Absolutely Non-Infringing.

We Guarantee Protection to All Customers
-TKSTllIOIVfAIiS. -

We submit among hundreds of others the following testimonials, and call attention to the fact that
they are from expert electricians, managers of exchanges and superintendents of railroad telegraph.

'

"'
" "The Standard when known will knock out in-

ferior Instuments." u, j. Frt,
Supt. Tel. C, M. & St. P. Ey.

'A whisper Is distintly heard. We pronounce
the Standard perfect. "Steele Go. (N.D.) Tel. Co.

"We tallied to Rowell, 75 miles, through etorm
induction. Have discarded the Bell for Standard.''

Pecos Irrigation & Imp. Co.,
Eddy, New Mexico.

"Have used Cushman, Harrison and Bell, but
consider the Standard far superior."

C. A. KooD, Reedfburg. Wis.

"I should recommend Standard to our people- as

againet any other with which I am familiar. The
test we gave was between St. Paul and Dickinson,
559 miles." O. C. Gbeene,

Supt. Telg. Northern Pacific Ry.

"Your instruments are working very nicely and
every one exceedingly pleased with them. You
will have all the business you can do."

Home Telephone Co., Sioux City, Iowa.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry.

"Have given Standard extremely hard test where
induction is heavy, with most satisfactory results.

J. B. Michaels,
Supt. Tel. St. Paul tfe Dulnth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." Hdmphret Jones,

Washington C. H., Ohio.

"Their efficiency and working is perfect. We
shall use nothing but Standard."

Qallaoheii Bros. Meridian, Miss.

COBRE8FONDENCE SOIiIClTC:i>.

Address, STANDARD TELEPHONE & ELECTRIC CCwfrm.r
p. L. SPOONER, President. H. A. TAYLOK, Treasurer E. W. BATCHELDER. Secretary.

TELEPHONES
Magneto Bells.

Hunnings, Blake and Ball

TRANSMITTERS,
RECEIVERS.

Telephone Wood Work.

INDUCTION COILS,
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots.

Send for Catalogue,

MIANUS ELECTRIC CO, - Mlanus, Conn,
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DAYTON ELECTRIC

CEILING FANS
For 110, 220, 25

and Arc Circoits.

0, 600 Volts D. C.

Give absolute satisfaction.

They are a pronounced suc-

cess in every detail.

If you want the best, send us

your orders for

THE

DAYTON.

OUR

FAN MOTORS
For 600 Volt and

Arc Circnits are Peifect.

We have a large

stock on hand and can

fill your orders without

delay,

ALTERNATING

FAN MOTORS.

We have a limited stock

of the Ries and Scott Fan

Motors on hand. As we are

making an exceptionally

low price on them, they are

going fast. If you are look-

ing for a bargain in this

line, we can accommodate

you. Send us your orders

at once if you wish to take

advantage of low price.

METROPOLITAN ELECTRIC COMPANY,
186-188 Fifth Avenue, Chicago Ml.

Single Pole.Double Pole, 3-Way,
t-Way. anything you may want.

THE STEVENS FLDSH SWITCH.
These Switches are second to none. They are fire and damp proof. Mechanism is

simpHcity itself. Nothing to get out of order. Make and break so wide that
no arc can form. Wired without removing casing. Buttons made of mother
of pearl. Base made of vulcabeston with porcelain cases.

li^^-PARTICULAR ATTENTION IS CALLED TO OUR NEW DOUBLE POLE SWITCH.

Write for price list and discount.

THE ELECTRIC PROTECTION COMPANY,
MANUFACTURERS,

I0S6 Filbert Street. PH1L.ADEL,PRIA. New Doable Pole.

Electric Liglit Macliinery

Arc or Ingandebgeko".

Address

"MACHINERY,"
Care of Western Electrician,

6 Lakeside Building, Chicago.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i e e.

Consalting Electrical Engineer.

ePFCIAI-TIi":

Electric Railways and Power Stations.

1541 Marquette Bldg., Chii-ago.

William H. Bryan, M.Am.soo.M.E,

Mechanical and Electrical Engineer.

CODinltations, Beports, Estlma^ee, Plans, Speci-

flcatloDS, Superintendence, Testa, Parcnaslng.

Designs of Central Stations a Specialty.

Tamer Building, St. I^onU.

J. FR.4XCIS SMALL, Prop'r.

Chicago Electro-Meclianical Enterprise Co.,

Designers, Draughtsmen and Contractors

OF ANY

Machinery"' Appliances'- Meciianics ^"' Electricity.

We make draWlnga for any-
thiDg.

We Invent to order.

Wti solicit patent causee.

We arft In a position to inter-

eft C-ipital in any device of

raerit-

What have youf

Suite 1339-1 J40 Monadnock Block, CHICAGO. write or caii at our office.

New iDventiona -^1' commnnlcations strlcfy

Developed. confidential.Patent Office Worb
a Specialty. Consulting Engineer,

Moonlight Schedule

FOR (895.

Mailed to any address on receipt of

-ID CENTS.

ELECTRICIAN PUBLISHING COMPANY,

6 Lakeside Building, Chicago.

c
I

A
L
T
I

E
S.

S. K. C. SPARK ARRESTER
STORM and BUG
PROTECTOR.

S. K.C. ARC CUT OUT.

S.K.C. SWITCHES.
S. K. C. HANGER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write for Circulars and Prices.

S.K.C. SPECIALTY CO., Pittsfield, Mass.

s.

K.

s
p
E
C
I

A
L
T
1

E
S.

LOUIS E. WALKINS,
Consulting Engineer and Designer of Power Stations and Electrical Equipment.

Proprietor of Practical Systems of Permanent Overheai Ranii Transit Trolley, Electrical Canal
Boat Propnision, Undergmuad i'nnduits. Ele- trie Gov-rnnr and Metertj

Electric railways examint-d, and reports made for capital.

Correspondence Bolipited. Oflice and address, 30 Court St., Bost«>n.

For^eBain,
E,«tricaiard

Ooneoltlng, Mechanical Engineer.
Designing,
Supervising, Plans, Speoiflcations and
OoDstrnctirg, General Engineering.
Testing. Expert In Patent Causes.

Suite 1657. 1658 and 1659
Monadnooli: BulldiuiT, CHICAGO.

0. P. SELLS,

ELECTRICAI. EKG-INEER,
ESPEK r

In Eleoteioal Construction,

plavs, specifications and supervision.

Hennen Biilkiin^'. New Orleans.

Continuous Current

Dynamos and Motors:
THEIR THEORY, DESIGN, AND TESTING.

With Sections on Indicator Diagrams, Properties of Saturated Steam,
Belting Calculations, Etc.

AN ELEMENTARY TREATISE FOR STUDENTS.
By frank p. cox, B.S.

Cloth. 271 Pages, H'S Illnstrations. Price SS.OO.

Intended for students, this work gives the theory and design of continuous current dynamos and
motors as understood and practiced In the designing-room, and the methods of testing described are
those of the factory ^fiting-shop. The practical side of the various questions treated is always kept In

view, discuseions havliig little bearing in this direction being excluded, and the higher branches of
mathematics avoided. '1 be application to the desit^n of armatures, field-magnets and motors of the
principles developed is exr'lained by referenceto numerical problems, thae thoroughly impressing them
on the student's mind. Methods of testing a complete machine and ol investigating lis characteristics

are given, with dlpcu^sions on the effect of various changes in design and operation . The steam-engine
being so closely allied to the testing and operation of dynamos and motors, sections on indicator dia-

grams, steampower calculations, and belting are iuclnded. Almost all of the numerous curves in the
book are derived from actual commercial tests,

CONTENTS.
Chapter I. The Absolute System of Measurement.—Chapter II. Electro-Magnetic Induction.

—

Chapter III. Classliication of Machines and General Principles of the Magnetic Circnit.—Chapter IV.
The Dynamo as a &H>tor.— Chapter V. CalculaiiouH Pertaining to the Magnetic Circuit —Chapter VI.
Theory of Winding^ Losses, etc —Chapter VII. The Dynamo Considered as a Motor.—Chapter VIII.

Design of Armature^,— Chapter IX. Design of field-magnets.—Chapter X, Design of Motors.—Chapter
XI. Dynamo and Mt»tor Testing.—Chapter SII. Efficiency Tests.— Chapter XIII.—Indicator Diagrams.
—Chapter XIV. Steam-Engine Calculations.—-Appendix I. Tests of Iron.—Appendix II. Ampere Turn-
tables.—Appendix III. Determination of Sizes of Wire for Armatures and Field Coils.— Appendli
IV. Belting.

ELECTRICIAN PUBLISHINQ CO, 6 Lakeside BIdg, CHICAGO.

HART SNAP SWITCHES

!

STANDARD SWITCHES, 5 and lO ampere S. P.

10 amp. 3 and 4-way, lo, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches upon one plate.

Cut illustrates 4-way or commutation
switch, controls a light or group of lights

from any desired number of points.

SEKD FOB CATAI^Oem.

THE HART & HEGEMAN MFG. COMPANY,
Cakirtf^rd, O^zxxx.

STEAM POWZSR PImANTS
-or-

ABE EQiriPPED TTITIl

WE8TINCHOUSE ENGINES.

COHPOCSID, 5 to 1.000 H. P., Dneqnaled adaptability, bigli fuel duty and moderate cost.

NTA 1% DAK1>. 5 to 250 H P., Hlgh-claee aatomatlc oDglne for general service

•FUKIOK, 5 to 75 H. P., A darable and efficient aatomatic engine at a low price.

GATAL.O(>rE ON APPliICATlOSt.

THE WESTINQHOUSE MACHINE COMPANY,
PITTSBURG, PAm U. S. A.

SELLING OrFIOES:
26 Oortlandt St., New York, N. T. 171 La Salle St., Chicago, III. 53 State St., Boston, Mass.
Westlnghouse BIdg., Pittsburg, Pa. 210 Drexel BIdg., Philadelphia, Pa. 37 CoUfge St. Charlotte, N. O.
21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lake City, Utah. Wonderly BIdg., Grand Rapids
Ail Offices of the WestiDghoase Electric it Mfg. Co. And All Foreign Countries. Mich.
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Progress the Order of the Age,
THE NEW AMERICAN LEADS.

Becent ImproTementi made In the New Amerl:!an Turbine have increased the power as per their dlam.
eter, and prodaced greater efficiency from whole to half water than any other tnrblne, ae evldeDced by the
following, copied from certified tests made at Holyoke, Masa., on the dates named, and signed by A. F. Slf^k.
man, engineer in charge of experiments, and E, S. Waters, hydraulic engineer.

The originals of these cerUhcates and tests of other sized wheels can be seen at our office.

Teat of a 45-inch Wheel-Jgly 9, 1894.

Head.

16.06
16.43

16.78
17.03

16.88

Bev.per
Mln.

119.17
122.00
117.33
111.83
118.67

On. Ft.
per Sec,

141.68
127.18
112.60

98,12

Horse
Power.

206.27
195.19

176.74
149.99
118.40

79 76
82.68

82.18
79.31

76.62

Test of a 4g-inch Wheel -July 14, 1894.
|n„_j Rev.per Cu. Ft. I Horse n, „ .
I^^"*- Mln. per Sec.; Power. PTOent

Whole Gate 16.33

7» " 16.66

?4 "
I
16.69

17.13

128.00
134.80
129.33
125.26

134.18
120.85

104.86
92 76
70.80

199.66

188.14
162.89

142.J0
98.86

80.50
83.09

82.77
79 21
70.60

For information and gstalogne write

THE DAYTON GLOBE IRON WORKS CO..Dayton.OJ.S. A.

iMMiMii^^fit^ gaiMWifii;^jUj'iM'Mm ^'i

L.M. MOVES,: MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
SccurlDR a hie:h grnaranteed perceDtasf and great 9t«*adines8 of

motion, under variable loads. An uneriuale<l concentration of power,

and an unprerertentert higrh velocity. 116 quickly op^rHting bal-
anced grates, affords prompt and fine regulation by governor. Satis-
faction guaranteed where others fail. Wrlie for catalogue, and elate

yimr nauta,

JAMES LEFFEL & CO., Springfield, Oliio, U. S. A.

New Dynamo Tenders' Hand-Book.
By F. B, BADT.

226 Pages, 140 Illustrations. FlexibleiCloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over .5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAQO.

^IaATINUM
For all Purposes.

Scrap and Native Platinum Pnrchaaed.
BAKER & CO., 408-414 New Jersey

Kailroad Ave., Newark, N. J.

For ilie "WESTERN ELECTRICIAN,'

—ftx.oo.

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and withont change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

WATER-POWER
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction of plant. Consult us if possible before comijleiirii; your plans.

With REPLOaLE*S COnPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes, including Electric
Railway, Power arid Lighting Plants. We make and sell all of Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shafti

Especially Adapted for Electric Work.
Oives more ponder as to diameter irith a

higher percentase of asefnl effect than any other
iT^Bter-wheel heretofore made. AU Bizes, right and left

hand, are built from patterns perfected under syetematlo testi Itt

the Holyobe Testing Ftnme.
Parties havlnR power plants which are nnsatlsfflctory, ui4

those contemplating the improvement of powert^, will find It t«

their interest to confer with me, an 1 am n'iDliii;:; to gruar-
antee results where others have failed, no mat*
ter what makeof tarbine has been in use. STATE
K v.U OIR£IU£NTt» AND »ESD FOB CATA-
LOO'CE.

S. MORGAN SMITH. York, Pa.
BiUmfttes tamlihed f«r complet* power plants acA

TMUltl ffSaTUkt«»4.

FUSE WlRE|-[.--,„^
AND LINKSr capacity.

\ Absolmely
FOR ALL SYSTEMS. J un^-orm.

The Independent Electric Co..

39th St and Stewart Ave.. Chicago.

riectric Railway Supplies
1^^ fflcT^i* w y g T'--f«J<^^» The largest and most prosperons stree
^^B <EMfri^tfB8HHRBta^h^^V^&=. to all others on account of trreater streiiB:t1

GEARS, PINIONS, BEARINGS, TROLLEYS^

TROLLEY WHEELS AND HARPS.
railway companies in the country are usingonrsnpplies.and they preferthem
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treasurer.

J. K. McGINLET, Vice-President. F S. MARTIN, Superintendent of Worlis.

ALLEGHENY, PA.
OHAS. J. MATER, 121X Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. ^OOD, 180 Summer St.. Bu8ton, MaSB., New England States Sales Department.
STANDARD R'Y SUPPLY CO., MouadDOCk Block. Chicago, III., N. W. States Sale^ Depaitment.
A. S. PARTRIDGE. Bank of Commerce Building, St. Louis, Mo., S. W. States Sales Department.
OHAS. A. OAVAGNA, Neave Building- Cincinnati Ohio. Central States SalPS Department
EDWARD P. SHARP, 44 Niagara St., Buffalo, N. Y., Northern States Sales Department.

80HMINKE & NEWMAN, New Orleans Sales Dept. No. 321 Magazine St.. New Orleaaa, La. JOSHCA HENDY MACHINE CO., Paoiflo Coast Sales Dept., No. 38 Freemont St., San Francisco, Cal.
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ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Congress St., East DETROIT, MICH.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers «f the

Morrin "Climax" and "Compound Safety

Water Tube Boilers.

BUILT IN UNITS OF SO TO lOO H. F.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

Specifications, draTPiDj^s and Prices famished
on application.

Send for Catalogue of Climax and Compound Boilers.

Preserve Your Copies

OF^ Western Electrician.

BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

Ija,l=esid.e Biilld-iiie-, - - - CKCIC.A.O-0.

FREE!
Our 24-page catalogue of Organs,
also our new and eleeant catalogue
oC Pianos, containing 16 pp. We
have the largest manulactory la
the world.rrom which we sell direct
totheconsumeratwholesale prices,
tbussavingtheprofltsof thedealer
and the commissions ot the ageats.
VFe furnish a first-class Organ,war-
ranted 20 years, with Q47 Cn
stooland book.foronly 0^>«vw
No money required until instru-

ment has been thorouphly tested
in yourown house. Sold on Instal-
ments, Easy pajinent".
We positively guarantee every

OrganandPiano2.)7/ears. Sendfor
catalogue at once ifyou wantto ob-
tam the greatest bargain on earth.
Write name and -iddress plainly,
and we will send by mail same day
letter is received. As an advertise-
ment, we will sell thearstPianoof
our make In a* I 76' Stool, booRi
flace foronlyv I wi and cover'
ree. Regular price, $350.

BEETHOVEN PIANO & GROAN CO.| P. O. Box 1309 WASHINGTON, N. J<

C. BRILL COMPANY, PHILADELPIilA,
BUILDEES OP BAILWAT AND TEAMWAY OAES OP ALL GLASSES.

Special attention given to the building of Electric Motor and Trail Osrs.

Builders o£ Brlir_No. 21 Truck with solid forged frame, and "Eureka" Masimum Traction Pivotal Truck.

Edwin Harrington, Son ^ Go., Inc,

Lathes, „ _ ,^

Drill Presses,

, Traveling

Cranes

shoDS

RELIABLE5EN6INE.
Aotomatic Cnt-Ofl; Self-Oiliner*

Perfect Regulation,
Simple Construction.

Adapted for Electric Light or any Pnrpoae requiring
Powarand H^Hvy, Cmtinnons Work.

Moderate Prices.

Write for Cironlars and Prices to the Manufacturers,

J. F. CHUSE & CO, MATTOON, ILL.

Racine Automatic
HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted For

ELECTRIC
LIGHTING,

And all placPB wh^re
high speed in c 'uuecliou
with economy is desired.

Over 2,500 in use.

Eorcnpine and Tabular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send Tor Catalogue
describing our new l

to 6 H. P. Automatic
Engine and Boiler
ouilic.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Building

Works, Racine, Wis. CHICAGO, ILL., U. S. A.

THE MANISTEE IMPROVED

STEAM PUMP
For Every Possible Service-
Reliable and Durable.
Excelled by None.
Automatically Governed.

MANISTEE...

IRONWORKSCO.

IVestern Aeents:

WfiSTBBK VALVKCO., rhicago. 111.

ROOT IMPROVED WATER TUBE BOILER.

SELLINO AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK.

REG/rRft[)fcail§feliiBitlOSFlHQFC:BRONZE:^SM^E^

^HraGTDNME:iraLrtlDtl.PHIA.
OMT BRAND PHDSPHQ
|sn^lNGSvWIRE,RJ3DS^
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THE DEADLY PARALLEL.
Westinghouse Electric & Mfg. Company's

Advertisement in the ''WESTEBN
ELECTRICIAN" of July 27, 1895.

General Electric Company's Advertise-

ment in the ''western electhi-
ciAN" of September 21, 1895.

Oar new factory at East Pittsburg is now
completed, and our facilities for manufacturing

electrical apparatus for lighting and power pur-

poses of all kinds are unsurpassed. We have

made important additions to our equipment

of machine tools, and are prepared to maintain

and even strengthen the recognized reputation of

the Company fur excellence ofmechanical design

and construction, combined with the highest

electrical efficiency.

We are the sole owners of the Tesla Poly-

phase System of electrical power transmission

—the only practical and economical method in

successful operation. This system is used to

drive the machinery in our new works, where

inspection of its workings is invited. It is the

system adopted by the Cataract Construction

Company for the great plant at Niagara Falls.

We are the pioneers of the alternating cur-

rent system of central station incandescent and

arc hghting in America—a result largely due

to the excellent mechanical design and con-

struction of our apparatus. In electric railway

work the superiority of our multipolar genera-

tors, improved motors and controllers, and gen-

eral power station apparatus, is recognized by
the owners and managers of the most successful

electric railways.

Our manufacture of smaller electrical ap-

pliances, such as Converters, Shallenberger Me-
ters, Sawyer-Man Incandescent Lamps, Fan
Mnt' rs, Direct Current Stationary: Mot(trs,

Wurts' Non-Arcing Lightning Arresters, Amme-
ters, Voltmeters, Cut-Outs, Circuit Breakers,

etc., etc., is recognized as standard throughout

the electrical trade.

Our factories at are the most

extensive electrical factories in the world, and

our facilities for manufacturing electrical ap-

pai-atus for lighting and power purposes of all

kinds are unsurpassed. We have made impor-

tant additions to our equipment, machinery and

tools, and are prepared to maintain our recog-

nized reputation for the excellence of the me-

chanical design and construction of our appara-

tus, combined with the highest efficiency.

By our and electric power

transmission to near or distant points is ren-

dered practicable. These are the only commer-

cial economical methods in successful opera

tion.

We are the pioneers of all systems of cen-

tral station and isolated incandescent and arc

lighting, throughout the country, and still re-

main the foremost—a result due to the great

inventors associated with us from the start, and

the excellent mechanical design and construc-

tion of our apparatus. In electric railway

work the sujjeriority of our multipolar genera-

tors, motors, series parallel controllers and gen-

eral station apparatus is so recognized by

owners and managers of the most successful

railways in this country that they are considered

the standard to which all other makes are com-

pared.

Our smaller electrical appliances, such as

Transformers, Recording Watt Meters,

Incandescent Lamps. Fan Motors, Lightning

Arresters, Ammeters, Voltmeters, Porcelain

Cut-Outs and Switches, Circuit Breakers, etc.,

are recognized as the standard throughout the

world.

The above advertisements are submitted to all intending purchasers of Electrical Apparatus. The
Westinghouse Electric & Mfg. Company has always maintained its position as the leading
electrical company in this country, and the fact that even our advertisements are copied by
our competitors is excellent testimony of our assertion.

WESTINGHOUSE ELECTRIC & MAN'F'G COMPANY,
i=iTTS^"criea-, le-A..

Uraneli Oflioes ia all Leadings Cities,
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THE CELEBRATED
ti

Wood" Electrical MacMnery
FOR ARC AND INCANDESCENT LICHTINC.

No. 10, 125-light, 2,000 c. p. Wood Arc Dynamo is renowned

for its efficiency, reliability, simplicity, superior design, construc-

tion and finish.

FORT WAYNE ELECTRIC CORPORATION,
FORT WAYNE, IND.

BRANCH OFFICES:

NEW YORK CITY: 115 Broadway. SAN FRANCISCO: Electric Imp. Co., Mlr^NEAPOLIS, MINN.: New York Life Building.

CHICAGO: 185 Dearborn St. 35 New Montgomery St. CINCINNATI, OHIO: 402 Neave Building.

PHILADELPHIA: 907 Filbert St. PITTSBURG, PA : 405 Times Building. SAN ANTONIO, TEXAS, 207 Lasoya St.

BOSTON, MASS.: 17 Federal St. NEW ORLEANS, LA.: Southern Electric ATLANTA, GA.: 25 Marietta St.

ROCHESTER, N. Y.: Powers Building. Mfg. & Supply Co. ST. LOUIS, MO.: 60 Turner Building.

COLUMBUS, OHIO: 57 East State St. OMAHA, NEB.: 104 Bee Building. KANSAS CITY, MO.: W. T. Osborn & Co.

EXFORT DEPARTMENT, 1 15 BROADWAY, NEW YORK, N. Y.
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.*"POROUS .>

Why not Bet ^^kV a.
the bests ..^X.^ >sv

j^-».^ 1895
1888.

#.«^^^ ^ trial order.

-COPS
ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South 2'^ St. Philadelphia

'

Catalogues on Application
Send Baeinees Card aDd mentioa

Western Eleotbioian.

ROLL-DROP
OOMMUTATOB BARS.

FOREST CITY ELECTRIC WORKS, - Cleveland, Ohio.

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

SEUHNO AOSNTS:

MASON ELECTRIC
EQUIPMENT CO.,

A. vr. SOLOMON, Savannah, Ga.
HOEFOEN, MOXHAM & CO.,

No. 80 William St., New Yorh.

CHICAGO, ILL.

JOSHUA HESDY MACH. WORKS,
San Francisco, CaL

Manufactured by THE FIBERITE CO., Mochanicville, N. Y.

4

FIRE!

The destruction of our works by fire on April 7, was almost complete.

We have already resumed manufacturing and are making limited shipments which are daily increasing.

Send Its your Orders^ We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

Xae-vtr "SToxrls.. 01x±oa.s^. JB^stoai. Z>l3.11a.deli>]ilJ».
FIRE!

SIZES UP TO aso Hf. p.

MANY SWITCHES
HATE CCME AND GONE, BUT THE

f ^ ^!kC#; j NEW ENGLAND SWITCH
IS BTILIi THE

PEER OF ALL.
TEY THEU AND WONDEE WHY YOU ETEB USED

ANY OTHEK.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

Black Diamond File Works.
Est. 1863. inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Out regnlar gcods sire en sale in every lec ding Hardware
Store in ihe IJnited States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

MSpUlJIE .RAWHIDE

^jRIe LEATHER.

;es'MULTZ'S PATENT

# JgULLEY COVER.

^EfiLT DRESSING

W WOVEN LEATHER UNKBELTINGSsv^^S^^^JLT CEMENT.

cSeLTINGt. Bt.l-oiii9,Mo.,U.8.A. ^=:;::^>dJot(ircUlar.s-

BBASOHEB: 164 Snimner St., Boston; 113 Liberty St., New York; 129 North 3d St., PtiUadelphla.

NewPeru'RosetteCut-Out.

The same Rosette can

be used for both cleat and

concealed work.

WRITE FOR PRICES.

PERU ELECTRIC MFC, CO.,

PERU, IND.

Manufacturers of all Kinds of Electrical Porcelain.

•;

--.

J-

^y^^&
^m HjifeT-jjW

I
Ik.
u
^^^&A

1
^ ^^

Electric Lighting and
Power Apparatus,

The Brash Doable Aia

Lamp Patents sustained b^

repeated decisions

otTJ. B Courts.

THE

BRUSH
ELECTRIC CO.,

No. 1.0 Arc Dynamo, liXilighis, 2,000 candU- povre

Agencies in all large cItieR.

The Russell Electric Oompany,
Denver, Colo.

Bagnall & Hiiiia, Yokohama, Japan. Qfiice and Worfes. Cor. Belden and Mason Sts., CLETKT JlND, OHI9
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
WESTERN sELLmG«^ENT.

siiiiplex Blectrfcal Company,

1137 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerfal. TTnderfirronnd and Snbmarlne,
fur Telephone, Telegraph, Iiisht and Power.

KEBITB TAPES. Write for catalogues, aamplea and prlcM.

W. K. BBIXEY, Jlfr., J. K. HAM, €ien'l Aeent

Ffii^ 803 Broadway, Xeir Y^ork,

F. B. MOBSa CAI/lt'OKNlA KIKC. WBLS.
t'lilcaso. 111. San "Tanclsco, «"al.

KBIT OBIiEANM KI<EC. CO- Sffw Orleans, La.

Packard Lamps

MAKEKS OF PACKARD LAMPS,

are the only lamps which give full candle

power at initial efficier^ey after burning six

hundred hours. ' This 'Ojre guarantee.- /I

NEW YORK & OHIO COMPANY,
:: WABBEN, OHIO.

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS.
BeceiTed only Award for Trolleys at Cbicact^

Manufactured bj AliBEBT A J. H. ANDEBSOIV, 289-293 A St., Boston, Maas.

IRON
CLAD

KHEOSTATS,

S.'Sfe^^o"^^^ |Bn,ln.»Msn.«,». GEO. T. MANSON,
QenM Snpt.

W. H. BODOINS,
Secretary.

THE OKONITE COMPANY, LIMITED,

MiNUFACXnEKD BT

6eo. L. Colgate Company,

1 36 Liberty St., New York.

13 Park Row, New Yorkg
INSULATED

WIRES AiDCABLES,
For Aerial, Submarine and Underground Uti.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Taptc
BRANCHES iChicago, Boston, Philadelphia, PittsbarKh, Minaeapolls, Cincinnati,

Kansas City, Omaha, liouisville, St. IjOuIs, San Francisco. London and So. America.

i-ON'-i

IMPORTED

Carbons
FOR ARC LIGHTS.

EQUAL TO THE
BEST.

Kept in Stock.

Ed.Wertheim.
S5 8. Canal St.,

CHICAGO.

SOLAR CARBON: MANUFACTURING CO.,
MAN1TFACTITBEB8 OF

Cariran Brushes. Battery Carbons,

Solid Electric Light Carbons,
For any System, of any degree of hardness.

Soft Cored Carbons (xot hoi,i,ow).

For Arc Lamps on Incandescent and Kailway Circuits

SOLAR^CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE. PITTSBURG. PA.

MANnTAOTHBEB OF

ZHSUIaATXSD EIiISCTRZG ITITIRX:,
FliKXIBLE COBUS and CABLES.

.IMO and !B0« North Third Street. - - PWIT. /*I>BI.PH1A, PA.

BEST OF ALL IS

3Iadc by J. H BIXXEI.!. & CO., ¥0 Cortlandt St., aiew York;.

Beet Construction and Ingredients. Strongest, most Durable and Reliable. Size 6x2^, 60 cts per cell.

I.IBEBAI. DISCOUNTS.

WESTIIN EleGtrical imm^nl Co.,

—^^ 114 120 William St., NEWARK, N. J., U. S. A.

"Kound Pattern" Amnneter,
Type F.

We desire to call attention to a line of

cheap but excellent Switciiboard Instru-

ments for Direct Current Circuits, wliicli

we designate as

"Round Pattern," Style F.

These Instruments are particularly

suitable for Isolated Plants and Feeder

Circuits in Eailwaj- and Power Plants.

Voltmeters in ranges from 3 to 750 volts.

Ammeters in ranges from 1 to 3,5(0 amp.

All Weston Instruments are unsurpassed

in excellence of workmanship, in accu-

racy and economy of operation.

Mention tlie Westebn Electiucian wben writing
for catalogues.

Harrisburg Foundry & Machine Works,
Manufacturers,

HAkR£»BURG, pa.
Write for catalogue.

HARRISBURG IDEAL ENGINES

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 Olive Street, ST. LOUIS.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

C, J. Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, Hamilton St., Boston, Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo. N. T.
Arthur 8. Partridge, Bank of Commerce Bldg.,

St. Louie, Mo.
Standard Ry. Supply Co., Monadnock Bldg.,

Chicago, 111.

Reger & Atwater, 214 Pine St., San Francisco,
California.

Central Elpctrlo Co., 173 Adams St., Chicago,
Harry M. Shaw, 126 Liberty St., New York.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawingrs Sabmitted.

WESTON ENGINE CO.,
PAINTED POST, H. Y.

KEPKESENTATIVES.
JULIAN SCHOi.L i CO., - 126 Liberty St., N. Y. Oity.
HOFFMAN-RUSSELL CO., - 82 Late St., OlUcago, m.
SCEANTON SUPPLY S MACH'T CO., - Scranton, Pa.
THOS. K. CAREY & BROS. CO.. 26 Light St., Baltimore, Md.
MITCHELL, LEWIS & STATER CO.. SeatUe, Wash.

STANDARD UNDERCROUND CABLE CO., UfIRP^ and CARIFSTHE ROOKERY, WE8TINQH0USE BUILDINS, TIMES BUTLDINO, I I I Lb^# U 1 1 M \v ^^ BV ^H^^
OHIOAQO. PITTSBURG. NEW YORK. ^ ^ ^^ -^ -^ — — ^—

' -^ ^— '—
- ^

^^^^-l^a^,^ ^-r,^ TT-r^^c.-,-er-^^l-l-r-.^
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'

coTwipuexe^

ELECTRICAL EQUIPMENTS
F=OR

CITY SURFACE,
CITY ELEVATED,
INTERURBAN,

Branch Steam and . . .

TRUNK LINE STEAM

RAILROADS
ELECTRIC LOCOMOTIVES

Hf.TS ONE HUNDRED TONS.

WE FIRST PRACTICALLY APPLIED ELECTRICITY TO THE OPERATION OF THE

STEK7VV ROKD
iMXHEiAiESTERN HETvnSPHERE.

THE FIRST PRACTICAL APPLICATION OF THE
THREE-PHASE ALTERNATING SYSTEM

TO LONG DISTANCE INTERURBAN SERVICE
HAS BEEN SUCCESSFULLY ACCOMPLISHED BY US BETWEEN

IvO^KTKL^Iv, IwIASS. AND NAQHXJJL, K. H.,
(FIFTEEN MILES APART,)

and at PORTLAND, ORE.

SEE OUR EXHIBIT AT THE MONTREAL CONVENTION.

GENERAL ELECTRIC CO.,

Boston, Mass., 180 Summer Srreet.

Hew York, N. Y , 44 Broad Strtei.

Syiacose, N. Y, Sedgwick, Andrews & Kenpedy B dg.
BoSalo, N. Y . Erie Connty Savings hank 6oild<rv

Philadelphia, Pa.. 509 Arch S'ree

Bartlmore, Md,, 227 East Germ»D Stieet

Pktsbnrg, Pa.. Times Bui 'dint.

MAIN OFFICE: SCHENECTADY, N. Y.

SAIiES OFFICK8:

Atlanta, Ga., Equitable Burlding,

Cii'CmnaTi, Ohio 420 West Fourth Street.

Co ombus Ohio. 14 North High Street.

Nashville Tenn.. 308 North Summer Street.

Chicago, 111., Monadnock Building,

Det'O't, Mich., 13 Rowland Srreet

Omaha, Neb., 309 South 13th Street.

Kansas City. Mo. , New York Life Building.
St. Louis, Mo,, Wainwright Building.
Dallas, Tex., Comer Elm and Griffia Streets.

Helena, Mont,, Eiectric Building.
Denver, Colo., 505 i6th Street.

San Francisco, Cat . 15 First Street.

Portland, Ore., Front and Aokenv Streets.
Seait'e, Washington, Bailey Bniiding.

For all business outside the Uai'el States and Canada: Foreign Department, Schenectady. N. Y., and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada,
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST. |

i.t>eadroth A Root Mfg.
Co xitU

Adams-Bagnall El. Co lU

imerlcan Elec. MXg.Co.... xxi

imerlcan Electrical
Works XV

Am. Tool A Macbjne Co.. xviii

Am. Silk Mtg. Co xvi

Anderson, Albert & J. M... 1

Andrae, J. & Sods Co

Arnold. B. J sxT

Auerbach-WootvertonEl.Coiii

Babcock i Wilcox Co., The. 1

Bain, Foree xsv

Bakers Co xxvl

Ball i Wood Co., The....

Barnes. Wallace xvl

Baraett Co.. G. & H ixx

Beacon Lamp Co ivl

Beethoven
Co

Piano 4 Organ

Besly & Co., Chas. H sxx

Boston Braid Mfg. Co svill

Bondreaux Dyn. Brash Co. vii

Boynton Multivolt B. Co.. xvli

Brady, T. H xvi

BrlUCo., J. Q xxvii

Brixey, W. R 1

Brash Electric Go xxs

Bryan, Wm. H xxv

Bryant Electric Co xiv

Buckeye ElectricCo

BunnellA Co., J. H i

Bntler Hard Rubber Co— xvil

Card Electric Co iv

Catterson, Geo. N xvil

Central Electric Co v

Central Mfg. Co xiv

C. B. &Q. R. R xxvi

Chicago Edison Co Iv

Chic. Elec.-Mech. Ent.Co. xxv

Chicago Elec.& Stereo Co.. xvi

Chic. Genl. Fixture Co...xxlx

Chlsholm & Co., A xvi

Chufle&Co., J. P

Clonbrock S. B. Co vi, xxvii

Colburn Elec. Mfg. Co

Colgate Co., Geo. L 1

Columbia Inc. Lamp Co— i

Corey.R. B x

Cor. School of Technology. xiv

Crocker-Wheeler El. Co... xxx

Dayton Globe Iron Works
Co xxvi

Directory, Principal Eleo.
and Mech. Engineers xxv

Dixon CraclbleCo., Job.. . xv

Eastern Electric Cable Co.. —
Eddy Elec. Mfg. Co xi

Edgerton Pottery Co xxx

Edvearda, W. S. Mfg. Co. . . xiv

Electric Appliance Co xlii

Elec. Engr. A Supply Co. . xvlii

Electric Protection Co

Batteryelectric Storage
Co.. The is

ELectTlcian Publishing Co.
xviii, sxv

EUiott-Iiincoln Elec. Co... xviii

Empire Cnlna Works xv

Farr Tel. & Const. Supply
Co xlx

FiberlteCo., The xsx

Fontaine Crossing & Elec.
Co xxvii

Forest City El. Wks
For Sale AdTer'ments xvi

Forsytb & Fisk xix

Fort Wayne Elec. Corpora^
tlon

Puel Economizer Co xxvii

Qarlock Packing Co

General Electric Co 11,xx
Glnsburg & Sons, R. L.... xvi

Globe Electric LlghtCo s

Goocb, Chas. J xvi

Gordon-Burnham Bat. Co.. iv

Qoubert Mfg. Co
Greene, O. B. xxlii

Grothwell, A xv
Gustafson, W. A xix

Hardtmuth &. Co., F iv

Harrington, Son »St Co.,E..

Harrisburg F. AM. Co. .. i

Hart <t Hegeman Manufac-
turing Co X

Hartley Elec. Works xvi

Heine Safety Boiler Co... xxv

Helios Electric Co sxlv

Homer ACo.. F. E xv

Illinois Engraving Co xvi

Independent Elec. Co— xxv;

Interior Conduit il. Co... xv

Intemat'lCor. Schools.... xvi

Ithaca Desk Co xvi

Johns Mannfacmring Co.,
H. W iT

Keystone Tele. Go xix

Klli>steln A Co., A
LeclancheBat. Go.,The....xvii

Leffel A Co., James xxvi

Lombard Water Wheel
Gov. Co XV

Louisville Elec. Wks

Lakens Iron A Steel Co. .
xxvii

MacCuTdy A Smith xv

Manistee Iron WkB.Co.. xxvii

McEvoy, C. H xix

Metropolitan Electric Co. xix

Mlamisburg- Electric Co...

Mianus Electric Co xix

Missouri Tel. Mfg. Co.... xix

Moore, Alfred F 1

Morris, Tasker ACo.... xviii

Moyes, L. M xxvi

MunsellACo., Eugene... xvii

National India Rubber Go.

Newton Rubber Works... xxii

New York Insulated Wire
Co XV

New York A Ohio Co 1

NuttallCo., R. D xxvi

Ohio Storage Battery Co . xvii

OkonlteCo., The i

Ostrander ACo.. W.R.... xxx

Otto Gas Engine Wks xxvii

Partrick A Carter Co .... xxx

Partridge Carbon Co 1

Peru Elec. Mfg. Cc x

Phillips Ins'd. Wire Co ... . xv

Phosphor-Brouze Smelting
Co., Ltd xxvii

Pittsburgh Keduction Co.. v

Piatt, O. S xiv

Pumpelly-Soriey S. B. Co..viii

Queen ACo., Inc xiv

Racine Hardware Co xxvii

Reisinger, Hugo xiv

Replogle Governor Wks.. xxvi

Roth Bros. A Go

Royal Electric Co
Safety Ins. W. A Cable Co.xxiv

Samson Cordage Wks xiv

Sells, O. P

Shultz Belting Co xxx

Siemens A HalskeE. Co..

Simplex Electrical Co.,The, 1

Sioux City Brass Works. .
-

—

S. K. C. Specialty Co

Smith, S. Morgan xxvi

Solar Carbon A Mfg. Co. . 1

Solar Electric Co xxlii

Southgate A Co., W. B...

Standard Electric Co siv

Standard Electric Time Co. xvi

Standard Paint Co xiv

Standard Tel. A Elec. Co xix

Standard Thermometer Co. iv

Standard Underground Ca-
ble Co i

Stanley Electric Manufac-
turing Co xxii

Stilwell-Blerce A Smith-
Valle Co xvi, xvii

Swarts Metal Refining Co.. xvi

Union Heater Sup. Co xvii

United Electric Improve-
ment Co

U. S. Telephone Const. Co. xix

Valentine-Clark Co xvi

Vulcanized Fibre Co xvii

Wagner El. Mfg. Co vii

Walker Mfg. Co

Walkins, Louis E xxv

Want Adverilsements. . . . xvi

Waterman, Chas. H vii

Webster, Warren ACo xviii

Werthelm, Ed 1

Western Electric Co xv

Western Telephone Con-
struction Co

Westlnghouse Elec. and Mfg.
Co xsviii

Westinghouse Machine Go.xxv

Weston Electrical Inst. Co.. i

Weston Engine Co 1

White Mfg. Co
WhittinghamEl.Car H. Co. iv

Whitney Elec. Inst. Co.... xiv

Younglove A G«re xiv

CLASSIFIED LIST.

Accmaolators

.

Electric Storage Battery Co.
Ohio Storage Battery Co.
Pumpelly-SoTley S. B. Co.

AluniiDUm.
Pittsburg Reduction Co,

A.nnone lators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Electric Appliance Co.
Ostrander ACo., W. R.
Partrick A Carter Co.

Ar<* Jjamps.
Adams-Begnall Elec. Co.
Aucrbach-Wcolverton El. Co,
Central Electric Co.
Chicago Gen'l Fixture Co
Corev, B B.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation
General tllectric Co.
Greene. O. B.
Helios Electric Co.
Solar Electric Co.
Standard Electric Co.
Standard Thermometer Co.
Waterman, C. H.
Westlnghouse El. A Mfg. Co.

Arc Lilg^nt Corft.
Samson Cordage Wks.

Batteries ana Jars
Andrae A Sons, J.

Boynton Multivolt Batt'yCo.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Genl Fixture Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric-Power Storage Co.
Electric Storage Battery Co.
jordon-Burnham Bat. Co.
Hemingray Glass Co.
Leclanohe Battery Co., The.
Miamlsburg Electric Co
Newton Rubber Wks.
Ohio Storage Battery Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Pumpelley Sorley S. B. Co.
Western Electric Co.

BeUs.
Andrae A Sons, J.

Central Electric Co.
Electric Appliance Co.
Huebel A Manger.
Ostrander A Co., W. R.
Partrick A Garter Co
Western Electric Co.

Beltine.
Sbultz Belting Co.

Blow Torches.
Union Heater Supply Co.
White Mfg. Co.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Heine Safety Boiler Co
Moyes, L. M.
Racine Hardware Co.
Weston Engine Co.

Boo£:s, Electrical.
Electrician Publishing Co.

Bronze

.

Besly & Co., Chas. H.
Phosphor Bronze Sm.Co., Ltd.

BrnsheH.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Co.
Solar Carbon A Mfg. Co.
Younglove & Gere.

Bnrelar Alarms.
Central Electric Go.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Go.

Cables (See Insulated Wires.)
Cables, JBlectrlc . (See In-
sulated Wires), Copper,
mheet and. Bar,
American Elec. Works.
Brixey, W. R.
Central Electric Go.
Eastern Electric Cable Go.
Elec. Engr. A Supply Co.
Moore, Alfred F.
New York Ins. Wire Co
Safely Ins. W. A Cable Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons.Points AFIates.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey, R. B.
General Electric Co.
Greene, O. B.
Hardtmuth A Co., F.
Partridge Carbon Co.
Reisinger, Hugo.
Solar Carbon A Mfg. Co.
Werthelm Ed.
Wesiern Electric Co.

ClockH, IpTatclinien's.
Southgate A Co., W. B.

Componnd.
Chisbolm A Co , A.
Standard Paint Co.

Conduits.
Central Electric Go.
Interior Conduit A Ins. Co.

Constmction A Repairs.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
Hartley Elec. Wks.
Homer A Co , F. E.
Royal Electric Co.

Contractors and Blectric
Listat Plants.

Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm. H.
Card Klectrlc Co.
Chic. Elec.-Mech. Ent. Go.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Crossing A EL Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Interior Conduit A Ins. Co.
Royal Electric Co.
SeUs, O. P.
Siemens A Halske Elec. Oo.
Standard Electric Co.
United Elec Improvement Co
Walblns, Louis E.
Westlnghouse Eleo A Mfg. Co.
Western EUectrio Co.

Copper.
Bemy A Co., Chas. H.
Miamlsburg Electric Co.

Copper Wire Bouffht.
Swarts Metal Refining Oo

Copper Wires.
Amenoan Electrical Works.
Besly A Co., Chas. H.
Brixey, W. R.
Bunnell A Co., J. H.
Central Electric Go.
Electric Appliance Co.
Flberite Co., The.
General Electric Co.
Independent Electric Go.
National India Rubber Oo.
Okonlte Co. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Eleotrio Co.

Oordaffe.
MoEvoy, C. H.
Samson Cordage Wks.

Harrington, Son A Co., E,

CrosB-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brady, T. H.
Central Electric Co.
Central Mfg. Co.
Electric Appliance Co.
Elec Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
Fiberlte Co., The.
Nuttal Co„ R. D.
Partrick A Carter Co.

Cnt-Onts and t^wltcbea.
Anderson. Albert A J. M

.

Andrae A Sons, J.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Crocker-Wheeler Elec. Co.
Kddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Go.
Farr Tel. A Const. Supply Go.
Flberite Co., The.
Forest City Elec. Wks.
Fcrqyth A Fisk.
Ft. Wayne Eleo. Corporation.
General Electric Go.
Hart A Hegeman Mfg. Oo.
Huebel A Manger.
Interior Conduit A Ins. Co.
LouisvlDe Elec. Wks.
MacCurdy A Smith.
Nuttall Co., R. D.
Partrick A Garter Go.
Peru Elec. Mfg. Co.
Piatt, O S.

Royal Electric Co.
Sojar Electric Co.
Wagner Elec. Mfg. Co.

Beshs.
Ithaca Desk Co.

BynamoB.
Brash Electric Co.
Card Electric Co.
Central Electric Co.
Colbum El. Mfg. Co.
Grocker-Wneeler Elec. Co.
Eddy Elec. Mfg. Co.
EHiott-LincolD Elec. Co.
Fontame Crossing A El. Co.
Ft.Wayne Elec, Corporation.
General Electric Go.
Hartley Elec. Wks.
Interior Conduit A Ins. Go.
Roth Bros. A Co.
Royal Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westlnghouse Eleo. AMfg.Co.

EconomiEers.
Fuel Economizer Co.

Blectric Ballwaya.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westlnghouse El. A Mfg. Co.

Klectrlcal and Meetianl.
cat Knsineers.

Arnold, B J.

Bain, Foree.
Bryan. Wm. H
Chic. Elec.-Mech. Ent. Co.
Crocker-Wheeler Elec. Co.

• Eddy Elec. Mfg. Co.
SellP. O. P.
Walkins, Louis E.

Electrical Anstrmnents.
Anderson, AlbertA J. M.
Bunnell A Co., J. H.
Central Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.
Southgate A Co., W. B.
Weston Electrical luBt. Co.
Whitney Elec. Inst. Co.

Klfctrlcal Specialties.
Electric Protection Co.
S. K . C. Specialty Go.

KlectroUers, etc.
Edwards, W. S. Mfg. Go.

Bleetro-PIatins Macb^.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Ensines, 6 as.
Otto Gas Engine Wks.

Ensines, t^team.
Ball A Wood Co., The.
Cbuse ACo.. J. F.

' Harrisburg F. A M. Co.
Racine Hardware Co.
Westlnghouse Machine Co.
Weston Engine Co.

Ensr&^ors.
Chic. Electro A Stereo Co.
111. Engraving Co.

Fan OntfltB.
Central Electric Co.
Interior Conduit A Idr. Co.
Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Pibre.
Butler Hard Rubber Oo.
Yoloauixed Fibre Oo.

FUes.
BamettCo.,a. A H.

Fire Alarms.
Partrick A Carter Co.
Western Eleotrio Co.

Foree s.
Union Heater Supply Co.

Fuse Wire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Flberite Co., The.
General Electric Go.
Independent Electric Co.

Gas JUishtinff, Electric.
Partrick A Carter Go.

<]iears.
Besly A Co., Chas. H.
NuttallCo., R. D.

General Elec. SapplleB.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly ACo., Chaa. H.
Bryant Electric Co.
Bunnell AGO.. J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Electnc Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Metropolitan Electric Co.
Mianus Electric Co.
Partrick A Carter Co.
Peru Elec. Mfg Co.
Piatt. O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S. K. C. Specialty Co.
Solar Electric Co.

. Standard Tel. A Elec. Co.
C^lobes and Electrical

CtlassKrare.
Edgerton Pottery Co.
Edwards, W. S. Mfg. Co.
Peru Elec. Mfg. Co.
White Mfg. Co.

Ciov^nors. Water wheel.
Lombard Water Wheel Gov. Co.
<]^raplilte Mpeclalties.
Besly ACo., Chas. H.
Dixon Crucible Co., Joa.

Hard Bnbber Cpoods.
Butler Hard Rubber Co.
Flberite Co.. The.
Newton Rubber Wks.

Heatintf. Klectric.
Whittingham El, Car H. Co.

Insniators t&Dd Anciuluc-
tnc materials.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brixey, W. R.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Go.
Chlsholm A Co., A.
Crocfeer-Wheeler Elec. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
Flberite Co., The.
Giothwell, A.
Hart A Hegeman Mfg. Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Louisville Elec. Wks.
MacCurdy A Smith.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
Nuttall Co., R. D.
Okonlte Co., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated Wires and
Cables—HIasnet W^ire.

American Electrical Works.
Brixey, W. R.
Bunnell ACo.. J. fl.

Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated WIreCo.
Okonlte Co., The.
Partrick A Carter Co.
Phillipp Insulated Wire Co.
Safety Ins. W. A Cable Co.
Simplex Electrical Co.
Standard Underground C.Co.

Jjamps. Incandescent.
Adams-Bagnall Elec. Co.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A OnloCo.
Partrick A Carter Go.
United Elec. Imp. Co.
Westlnghouse Elec.AMfg Oo.

LlKhtninff Arresters.
Colgate Co. Geo. L.

Diamond Electric Co.
Electric Appliance Co.
General Electric Co.

aiachinerv W^ipers.
Am. Silk Mfg. Co.

Slasnet Wire.
(See Insulated Wires.)

9lecban*cai »»»»chlnery
Am. Tool A Machine Co.
Besly A Co., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Manistee Iron Wks. Co.

mca.
Johns Mfg. Co., H. W.
MansellACo. Eugene.

ninins Apparatus, Elt'c.
Qeneroi Electric Co.
Independent Electric Co.
Weinagtiotue Ei.AHfr Oo.

Slotors.
Andrae A Sons, J.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colbum El. Mfg. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co.
Elliott Lincoln Elec. Co.

—

'

Ft.Wayne Elec. Corporation
General Electric Co.
Hartley Elec. Wks.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Royal Electric Co.
Sioux City Br* ju Worxs.
Standard Eltctilc Co.
Stanley Elec. Mfg. Co.
Wagner Elec. Mfg. Co.
Walker Mfg. Co.
Westlnghouse El. A Mfg Co.

Paci£lns.
Besly A Co., Ghas. H.
Garlock Packing Co.

Paints.
Grothwell, A.
MacCurdy A Smith
Standard Paint Co.

Pbosphor Bronze.
Phosphor Bronze Sm.Co Ltd

Pianos and Organs.
Beethoven Piano A Organ Co.

Platinum.
Baker A Co.

Poles.
Morris, Tasker A Co.
Nuttall Co., R. D.
Valentine-Clark Co.

Porcelain,
Empire China Works.
General Electric Co.
Peru Elec. Mfg. Co.

Pablisbers, Electrical.
Electrician Publishing Co

Push Buttons.
Central Electric Co.
Electric Appliance Co
Partr.cK A carter Co.

BbeoBtats.
Central Electric Co.
General Electric Co.
Royal Electric Co,

fe^al Ammoniac.
Kltpsteln ACo., A.

Silk Braid.
Boston Braid Mfg. Co.

ISpeakins Tnbes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Partrick A Carter Co.

Mpeed Indicators
Besly ACo., Cbas. H.
Colgate Co., Geo. L.
Queen A Co. Inc.
Weston Electrical Inst. Co.
Whitney Elec. Inst, Co.

Sprlnff9.
Barnes, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

eitorase uatterles.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Pumpelly-Soriey S. B. Co.

entree t Cars.
Brill, J. G. Co.

Tapes* Cnsulatins.
American Electrical Works
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Moore, Alfred P.
New York Insulated Wire Co.
Okonlte Co., The.
Simplex EJectrlcal Co.
Standard Paint Go.

Telegraph Apparatus.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Telephones and Tele-
pbone naterial.

Andrae A Sons, J.

Central Electric Co.
Farr Tel. A Const. Supply Co
Forsyth A Fisk.
Gustafson, W. A.
Keystone Teephone Co.
Mcfclvoy, C. H.
Mianus Electric Co.
Mo. Telephone Mfg. Co.
Standard Tel. A Elec. Co.
U. S. Tel. Const. Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers.
Central Electric Oo.
Chicago Gen'l Fixture Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hartley Elec. Wks.
Louisville Elec. Wks.
Royal Electric Co.
Stanley Electnc Mfg. Co.
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucbs, Bleciric Car.
General Electric Co.
Westlnghouse EJ. A Mfg. Co.

Turbine WTieels

.

Dayton Globe Iron Works Co.
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
Stlllweli-Blerce A Smith-
Valle Co.

UniTcrsltles.
Cor. School of Technology.
Int. Corr. Schools.

Water Wheels.
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.

Wire, Bare.
Anderson, Albert A J. M.
Besly ACo., Chas. H.
Bishop Gutta Peroha Co.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Indei>endent Electric Co.
National India Rubber Co.
Nuttall Co., R. D.
OkonlteCo., The.
Phllllpe InenUted Wire Co.
Saf.ty Ins. W. A Cable Co.
stanaard Underground 0.00
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CHICAGO EDISON CO.,
X38 .A.Ty.A.Ta:» stf.,

0^X0.^0-0. XXjX<

DEALEBS IN Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM ID TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES, Etc.

IN STOCK.

Hlectric Ca.rs
HAVE THE APPEARANCE OF BEING

When equipped with the Whittingham Electric Car Heaters. Four two-iach

wrought iron pipes run the full length of the car, and are maintained at a tem-

perature of 180° with a minumum expenditure of current.

REGULATED TO HALF AND FULL HEAT.
Have been in satisfactory use since 1893. For descriptive catalogue address

THE WHITTINGHAM ELECTRIC CAR HEATING CO.,

703 EQUITABLE BUILDING,
BALTIMORE, MD.

Western Agency: WALLACE ELECTRIC CO., 305 Dearborn St., Chicago, III.

Insulated with JHonlded Jtlica. Hangers,
Pail-Overs, Feed-Wire Insulators, Frogs, Sec-

tion Insulators, etc.

VULCABESTON CONTROLLER REPAIR PARTS.

H. W. JOHXiS MFW. CO.,
240-242 Randolph St., Chicago.

NEW TORK. PHILADELPHIA.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability.
It is Absolutely Non Freezing,
Labor Saving,
Free from Local Action,
Freedom from Cases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-
road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFAOTUEED BT

The Gordon-Bnrnliam Battery Co.,

82 West Broadway, New York.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The Original MaDafactnrers of the

SIMPLEX, WARD and KNIGHT ZAMPS
CHARLES ». BRAMHALL, Seling Agent. 39 Cortlandl Street, NEW YO"K.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are ail

iVIuiti polar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
OlDce and Works, aiansfleld, Ohio.

75 K. W. QENERATOE.

THE PIONEER FIRM.
ARicrican Branch Office, 60 1 iberty St , New Yorl(. F. HARDTMUTH & CO.,

VIENNA,
AUSTRIA,

THE PIONEER FIRM.
Beware of Impostors Claiming our Make.

THE ONLY MANUFACTURERS OF

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carry our Goods.
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ELECTRIC

RAILWAY SUPPLIES
EVERYTHING FROM THE GROUND UP-QUIGK.

BRANCHES. Central Electric Company,
ST. LOUIS: Southern Electrical Supply Co. r •/ 7

KANSAS CITY: Gate City Electric Co. ^^
NEW ORLEANS: loio Canal St. (HICAGO.
BUFFALO: 112 White Building.

THE PITTSBURGH REDUCTION CO.,

701 Ferguson Block and 121 Third Avenue,

PITTSBURGH, PA.

ALTTMI1TT7M
Ingots, Bars, Sheets, Plates, Wire, Tubes and Castings.

The Pittsburgh Reduction Co. have their

own foundry and make a specialty of

ALUMINUM CASTINGS.
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THE BOUDREAUX DYNAMO BRUSH
EACH LAYER OF THIS ANTI-FRICTION METAL

SOME OF ITS USERS:
Acoae Storage Bittery Mfg. Co., S:. Louis.

AJ3x Forge Co., Cbicago.

Boston Bolt Co.. Boiion.

Bnckeye Electric Co., Cleveland.

Grimmer, Craig & Co., Boston.

Cook Connty Crimiaal Cour', Chicago.

Drexel Institute, Philadelphia.

Decatur Brewing Co., Decatur, 111.

Elwell-Parker of America.

East St. Louis PdckirgCo , St. Lou's.

Franklin Sugar ReSning Co., Philadelphia.

!

'

I

I

SOME OF ITS USERS:
American Ttlegraph & Telephone Co., New York.

Atlajita Cojistitution, Atlanta.

Baldwin Locomotive Works. Philadelphia.

Brad'ey & Currier, New York.

Central District Printing Telegraph Co., Pittsburg.

Columbus Memorial Building, Chicago.

Dynamo-Electric Maintenance Co,, Boston.

Detroit Journal^ Detroit.

E'ectric Improvement Co., San Jo e, C&l.

Edison Electric Illuminaiing Co., New York.

Feigenspan's Breweries, Newark, N. J.

THE BOUDREAUX DYNAMO BRUSH COMPANY,
Diallers Bolldins, CHICACrO. Postal Telegraph BnlldinSi NEW YORK.

For the Pacific CoMl J. W. BROOKS i CO., Saa Francifco, Cal. SOLE! _A. C3-E13"TS : For Canada, E. E. T. PEINGLE. Montreal.

For Maryland, Virginia, Dlst. o£ Colnmbla, BOBINSON ENOINEEEIXG CO., Ballimore. For Teias, Ind. Ter., New Mexico, Arkansas, BAEDEN-SHEETS ELECTKICAL CONST'N CO., Houston, Texas.

WAGNER mwi'chboardtii

ELECTRIC MANUFACTURING CO.

Transformers for all purposes.

First in every Competitive test.

Ackno^vledged by all Engineers to be the most eflicient

and most nearly perfect in meclianieal design.

) LT. TYPE D TRAN3F0BMEE.

Oeneral Offices and Factory at St, I.onis, Mo.

..G^jazta'ox:E39S!
BOSTON, 620 Atlantic Avenue.
PHILADELPHIA, 1000 Betz Bailding.
CINCINNATI, 161 West Pearl Street.

MINNEAPOLIS, 249 Second Avenue South.
CHICAGO, ]236 Monadnock Block.
SAN FKANCISCO, 35 Market Street.

BUFFALO, 126 Erie Co. Bank Bulldlog
TORONTO, Canada, W. A. JohnBon Electric Co.

STORE ROOMS: BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ.

MEN!!
Dear Sirs:—As the Fall and Winter seasons are now approaching, permit me to call your attention to an exceptional

opportunity for the purchase of ARC LAMPS and CARBONS. The goods which I am offering must be SOld tO
close Rn estate and I can offer them at figures which cannot be duplicated in the electrical trade.

These goods are of STANDARD MAKES, ENTIRELY NEW and in PERFECT ORDER, and the offer will not
remain open long. They consist of STANDARD '-WARD" ARC LAMPS FOR DIRECT AND ALTERNATING Cur-
rent Circuits; also Series, Focusing, Double Carbon and Railway "WARD" Lamps. The "WARD" Lamp is the Arc Lamp
which built up the business of Arc Lighting on Incandescent Circuits, and more of them have been sold than of all the
other makes in this country.

I can offer also the "KNIGHT" ARC LAMP for both DIRECT and ALTERNATING Current Circuits, for series

and railway work, and twin lamps. "Knight" Lamps are offered by several other parties, but it is not possible for them to

give the low prices I quote.
I have also a large stock of FOREIGN and DOMESTIC CARBONS of the following types:

Foreign-SIEMENS, LACOMBE, HARDTMUTH AND SHIP CORED.
Domestic-NATIONAL, FIDELITY, SOLAR AND GLOBE.

Write me at once, stating kind, size and quantity you desire. Yours truly,

OIIA.S* H. AVA.TERHAN, 26CortlandtSt., NEWYORK.
$iales .4gent for Wm. T. Hainmei- and John F. Bandolph, Assignees lor Francis B. Upton.
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STORAGE BATTERIES.

WtSTEflN • E-LECTBICIAH -

Load diagram of the St. Joseph and Benton Harbor, Mich.. Street Railway Company's Plant.

showing how the load varies from an average of 40 H. P. to a maximum of 120 H. P.

every 20 minutes, owing to a ear reaching a heavy grade at 20-minute intervals. By
installing 240 200-Ampere Hour Pumpelly-Sorley Storage Batteries, the "load line will be

evened up" and the road will be operated by one 50 H. P. engine, instead of keeping

an engine of 250 H. P. in constant operation, as is now done in order to meet the maxi-

mum demand. Results: steady load; greater plant efficiency; no strain on machinery;

reduced depreciation and lower COal bills.

A "Storage Battery Anxiliary" will do the same for most Electric Railway Plants.

Fumpelly-Sorley Central Station Cell.

Why the Pumpelly-Sorley Battery is Superior to Any Other Storage Battery on the Market:

I St. Because each plate or electrode is made from one integral piece of rolled lead.

2d. Because the plates are without joints OV SOlder.

3d. Because no "active material" or "paste" is applied to the plate to drop off under heavy discharge.

4th. Because the lead OXide, filling the interstices of the charged plate, is formed from the plate itself, by an

electro-chemical process.

5th. Because its initial electromotive force is sustained during nearly its entire period of discharge.

6th. Because it has a higher eiflciency.

7th. Because it has a greater dnrahility.

Sth. Because it gives entire Satisfaction wherever used.

WRITE FOR INFORMATION AND ESTIMATES.

Pumpelly=Sorley Storage Battery Co.,

Main Office: 1540 MARQUETTE BLDC, CHICAGO, ILL.
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THEIII ELEGTRIG STOff BflHEBY GOmY
OF PHILADELPHIA, PA.,

In addition to all American
Patents heretofore controlled,
has recently acquired from the A -FaM

OF HAGEN (IN WESTPHALIA), PRUSSIA.

All patent rights for the
exclusive manufacture of Tudor Storage Batteries

in the United States, and is prepared to furnish
Batteries of this type of any desired size.

In /^AMwifsnw *%nA Aiie+rio the TUDOR BATTERY is used in eighty percent. (80%)n Ciermany ana MUSiria of an central Statlons-besides being installed in

15 RAILWAY POWER PLANTS and 5000 ISOLATED LIGHTING PLANTS.

TUnOB STORAOE BATTEBIK8-B0ST01V EDISOST STATION.

Storag'e Batteries are
Needed in Central Stations:

For particulars address,

1st. To effect reduction in first cost of plant. (Half steam power plant and Lalf Storage

Battery Plant costs only three-quarters of what all Steam Plant would cost for same work.)

2d. To convert variable into steady loads. This will save machinery from strain.

3d. To effect a saving of from 20 per cent, to 40 per cent, in coal bills.

4tll. To insure reserve power in case of accident to generating machinery.

The Electric Sterage Batten Gempany
Sole Manufacturers of the "CHLORIDE ACCUMULATOR,"

PHILADELPHIA, PENNSYLVANIA.

P
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INCANDESCENT LAMPS.
WE ii

MANUFACTURE
THE GLOBE

PP LIFE AND

EFFICIENCY

GUARANTEED.
New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacuum. Samples and Prices Furnished

on Application. Correspondence Solicited,

GLOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.
'.A.(SE:is[Tr^ v\rj^T^T~E:rD. w^frite: x_j^.

HART SNAP SWITCHES I

STANDARD SWITCHES, 5 and 10 ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 30 amp. D. P,

FLUSH SWITCHES
Of any of the above sizes, either on single plates

or with any number of switches upon one plate.

Cut illustrates 4-way or commutation
switch, controls a light or group of lights

from any desired number of points,

SEITD FOR CATAIiOGHE.

THE HART & HEGEMAN MFG. COMPANY,

The Highest Standard of Excellence.

ORIGINAL

LacMe-^leicnlesfiatterie!!,

MADE ONLY BY THE

PERU ELECTRIC MFC. CO.,

PERU, IND.

Also Manufacturers of all kinds of Electric Porcelain.

Subscribe for the Western Electrician,

THE DAYS ARE GROWING DARK,

YOU NEED MORE LIGHT.

ARC LAMPS
I

DIRECT CURRENT,
\
ALTERNATING,

[ ORNAMENTAL.

GENERAL INCANDESCENT ARC LIGHT Wl LAMPS

CAN MEET YOUR DESIRE FOR STYLE AND PRICE.

"SUN-SCHMELZER-NURNBERG" CARBONS.
If you want anything in the Arc Lamp or Imported Carbon Line, write to me.

GENERAL
^ SALES AGENT.

HAVEMEYER BUILDING, NEW YORK.
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Eddy Generators
DIRECT CONNECTED OR BELTED

FOR

ELECTRIC RAILWAYS,

CENTRAL STATIONS,

ISOLATED LIGHTING

OR

POWER PUNTS.

EDDY MOTORS-SLOW, MEDIUM OR HIBH SPEED.

We build all necessary apparatus for the

transmission of Electrical Power through factory

or other buildings.

Our Apparatus Guaranteed

As Represented.

The Eddy Electric Manufacturing Cempany^

New York, H. B. Coho & Co., Mail and Express Building. Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St. St. Louis, Western Electrical Supply Co.

Boston, G. M. Angler & Co., 64 Federal St. Kansas City, W. T. Osborn.

Western Office: 305 Dearborn St., Chicago, Wallace & Hine, Western Agtnta.
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44 >>

THE
SAME

LAMP
OPERATES
PERFECTLY

ON

EITHER

1,200
OR

2,

CANDLE
POWER
CIRCUIT

WITHOUT

CHANGE
OR

ADJUSTMENT.

1

All

other

Arc

Lamps

are

out

of

date.

SINGLE CARBON, 32-INCH, 14 HOUR LAMP. Changed to Parallel or Alternating in Five Minutes by Changing Coils.

Any Finish, from Black Japan to Aluminum. DESIGN, HANDSOME; OPERATION, PERFECT.

THE ADAMS-BAGNALL ELECTRIC COMPANY,
41 E. Prospect St.,

'A.-B." INCANDESCENT5 NEXT WEEK.)
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The trade is rapidly

beginning to realise

that our claim, that

Paranite has been

M A I N T A I N ED AT ITS

ORIGINAL PERFECTION,

is not a mere boast,

but the assertion of a

VERY IMPORTANT FACT.

1^ i|i1^ i|i4^i^i^4^4^ 'I*

General "W^estern A.gents,

Paranite is to-day

just what it was five

years ago. . . .

THE HIGHEST

INSULATION

THAT IT IS

POSSIBLE

TO MAKE.

^ i|^ i|* i|i i|i i|i i|^ l|i i|i li|i

ELECTRICAPPLIANCECOMPANY
Electrical Supplies,

P

Manufaciurers! INDIANA RUBBER AND INSULATED WIRE COMPANY, Marion, Ind.
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,M< COMMUTATORS ABE MDRC EXPas,„ ^
U 6AN

VENTILATED
:PATAUG1B'921 ^""

°'^"^'^PTAut,8^S'2''^'^"— - -^ WANT THE PAT. AUOB ^9^.

BEST CHERRY & YOUNGLOVE
^

SYRACUSE. N-Y

WE
HAVE 1^

Agents wanted In leading cities. Samples sent oa approval to responsible parties

YOtJNGIiOVB A GERE, Syracuse, X. X.

MANY SWITCHES
HAVE OCME AND GONE, BUT THE

NEW ENGLAND SWITCH
13 STILL THE

PEER OF ALL.
TRY THEM AND WONDER WHY YOn EVER USED

ANY OTHER.

O. S. PLATTi • 88-102 Cannon St., Bridgeport, Conn.

ANEW CIRCULAR describing

the

Hoyt Station Ammeters •'•° Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook. N. H., U.S.A.

Send

for NEW CATALOGUE,
Additional instmctore and Conrses.

Tlie Correspondence Scliool of Techiology,

CliEVEIiJlXD, OHIO.

To Earn More, Learn More.

^
^
-h

^
-^

^
^

Truly the liglit is sweet,

and a pleasant thing it is

for the eyes to behold the

Standard lamp and the

Standard system of arc and
incandescent illumination.

Ponder the pages of our book;
mailed free.

Standard Electric Company,
205 La Salle St., cor. Adams,

Chicago.

4
^
^
^
^
^

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

P. ^ B. Armature and

Field Coil Varnish.

P. ^ B. Insulating Compound.

P. & B. Insulating Tape.

"We are the sole manufacturers of the P. & B.

products which have been the STANDABD
for ten years.

Send for samples and price lists.

"EoiSTERtO

The Standard Paint Co.,
CHICAGO

:

No. 2 Liberty Street, LONDON

:

Metropolitan Elec. Co., NEW YORK. Robert W. Blackwell,

1 86- 1 88 Fitth Ave. 39 Victoria St., S. W.

CROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUST PINS.
We can ship promptly.

We guarantee our product equal to any in the market.
Correspondence solicited.

CENTRAL MANUFACTURING COMPANY, Chattanooga, Tenn.

IE Vnil nnU'T l^UnW ^^°°* Wlrt indicators let us send you a description of them—

liir'l
I Tri I Vnil this much now.—They are Switchboard Inatruments and are made for both

Wu LL I lLL IUU direct and ulteroatlng circuits. They are handsome, durable,
clieap, and their accuracy is guaranteed. A large open scale is one of their valuable features.

Ir YUU UIJ KNUW ^^°^t them you will be Interested in looking over our reduced price list.

OUR SPECIALTY: Everything in Electrical Testing Inetroments.

lire,
J. C. CRAY, Assignee,

New York Office: loio Chestnut Street,
116 Fulton Street. Philadelphia, Pa.

The''Electra" Carbons.
IMPORTED

HIGH GRADE NUERNBERG CARBONS

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
Are by far the most economical and efficient manufactured. They produce a very brilliant

and absolutely steady light, burning without any dust.

•TRADE M6BK' •TRADE MARK.

SEND rOE LATE3 1' PBIOE LIST TO

HUGO REISINGER, NO. 38 BEAVER STREET, NEW TORK.
Sole Importer for tlie United States and Canada.

Bryant Electric Company,
BRIDGEPORT, COKN., AND CHICAeO.

Good Goods.

PROMPT SHIPMENTS.
ORIER BROTHERS,-^

(Tlios.e. erler. ( Managers(1

( Edward B. Grier, ( Office.

Monadnock Bldg., Chicago.

The R. Thomas & Sons Co. Porcelain is Good.

W. S. EDWARDS MFG. CO.,
MANDFAOTUEEKS OF

ELECTROLIERS,
Combination Fixtures,

Electric and Gombination Bracl^ets.

EXCLUSIVE DESIGNS. LOW PRICES.

Hare yon received onr Neir Catalosne, No. 5, of
Electric Ftxtures?

If not, and you deal in Chandeliers, Brackets, etc., yon

should send for same.

91 and 9a F I aLo gt ^msi^tm
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EcGE^TE F. Pmr.T.Tpq, Prest. W. A, Hathaway, Treas. W. H. Sawtek, Secy.

AMERICAN ELECTRICAL WORKS,
FBOTIDENCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Store, P. C. Ackerman. 10 Cortlandt St.

Chicago Stobe, F. E. Donohoe, 2il Madleon St.

aioNTBEAL Brasch, Eugene F. Phillips' Electrical Works.

IRON ARMORED

IHSULATINB CONDUITS.
Two Wires in a Single Tube, the |

Standard Method of Electric Wiring. |

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works : 537 W. 34th St., New York,

Edwd. H. Johnson, Prest. E. W. little, Vice-Preet. and Gen. Mgr. Chas. P. G«ddes, Sec'y and Treas.

The OdI} WaterWheel Govoraor that Governs.
Montague Street Railicay Co.

Greekfield, Mass., Sept. 19, 1895.

liombard Water-Wheel Go?ernor Co., 61 Hampshire St., Boston, Mass.

Gestlejien;—We have one of your Governors in use

at our power house at Millers Falls, Mass., taking care of

two water-wheels to perfection, regulating the powei within

a few volts. We took out one Governor and replaced it with
a LOMBAUD G-OVERNOR which gives perfect

satisfaction. Yours truly, MONTAGUE ST. RY. CO.,

(Signed) H. C. Gakfield, Supt.

LOIVIBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-
teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes
of load.

Send us a description of your water-
wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

Subscribe for the Western Electrician.

GENERATOR AND MOTOR

COMMUTATORS
MADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E. HOMER & CO, CIeYela]id,0.

FELR.R.K KKASTTIG PAINT.
INSULATING, ODORLESS, QUICK DRYER.

Water Proof, Rust Proof, Acid Proof and Preservative.

A. GROTHWELL, • - 15 Halleck Street, San Francisco, Cal.

Asfe your dealer for free eample, or writs direct.

GRAPHITE SPECIAIiTIES
FOB KLKOTBICAIi VSES:

SrmpUte Bods of Tsrloiio LicnetliB, from 1-S Olun to 100 Ohms Beslstanoa
to tlio Inch, eraphlte Boxeai and Cmclblea, BesUtlne Hosts

of 4.000 Desreea. IniliiinoR eiadly Ansirereil.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

;^-.^^*

PRIM^HAW WUITF PRRF u^°<^^^<='"^i^^'y^°<^^"^°<=^°<}^^<=^°tLight-

RAVEN WHITE CORE.

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United States.

PnMDCT IT In Kl I I Kl EW I D E used by some of the largest Central Stations

UUIVIrL I I I iUll LIIlL Tf iribl and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Hew York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
BEANCHES: CHICAGO:

' 320 Dearborn St.

BOSTON:
134 Congress St.

SAN FRANCISCO:
102 Sacramento St

ELECTRICAL

SUPPLIES.

WESTERN ElECTIliC COHPINY,
CHICAGO. NEW YORK.

AGEKCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL,

PETTINGELL-ANDREWS CO.,
BOSTON, MASS,

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,
ST LOUIS, KO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.
f

NEW TOBK OFFICE:

39 and 41 Cortlandt St.

FACTOBY

:

Pawtucket, R. I.
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By an energetic worker, a position as enpt.

electric lighting or railway plant, South, East
or Wbst. Eleven years' experience with arc alter-

cating, power or railway . Constructed several

large plants, under modern construction; can fur-

nish best of references; was manager one plant
7 years. Age 35; would lilie to locate with a live

company. State full particulars regard to plant
and its field, also salary; will make choice at once.
Address "Hustler," care of Western Eleotrician,
6 Lakeside Building, Chicago.

WANTED.
A position by a recent graduate of Cornell

Cniverslty, in the courses of electrical and me-
chanical eogineerlng; am twenty-four (24) years
old, and have had some experience; will start on
a small salary; can furnish best of references.
Address ''Graduate," care of Westebn Elec-
TRiaiAN, Chicago, 111.

POSITION WANTED.
First-class, all-round man, of 14 years' practical

experience wants situation as foreman of winding
and general repair department with street railway
company or central station or repair shop. Can re-

pair any make of dynamo, motor, transformer or
arc lamp. Can do testing of apparaUis. Best of
references. Married man, 39 years of age. Will

go to any part of the U. S. or Canada. Address
**Forenian,"cBre of Western Eleoteioian.

WANTED.
A practical man and college graduate desires

position as superintendent of small electric light

station, or any other position of responsibility.

Can furnish good references.

Address "B. A. O.,"
Care of Westebn EKEorRioiAN.

FOR SALE.
Second-hand Boiler, second-

hand National Heater; both

in good order and cheap.

OWATONNA ELECTRIC CO.,
OWATONNA, MINI.

Endorsed by Board of Fire Underwriters

COTTON WASTE. ^^.-^^»nV)\«i
Sate, Durable '"=^^,-—"'vkCy^l V^I^^^

P\\VV5>-^''^ SILK MFQ. CO.,

309 Walnut St., Philadelphia.Pa.

Agents wanted. Betrare oF loose woven imitations.

Scrap Copper Wire

It will pay the Electrical Plants to
save their Scrap Copper Wire and ship
to us in any quantity, at the following
prices, f. o. b. Chicago, cash on receipt
of same:

Bare Copper Trolley "Wire 9 cte. perlb.

Ordinary Bare Copper Wire Scrap, . 8>6 *' "

Insulated Copper Wire 5 to 8 *' "

Heavy Ked Scrap Brass 7}^*' "

Heavy Yellow Scrap Brass 6^4 " "

Light Sheet Brass 3?i " "

We receive metals in any quantity
and send prompt returns. We also

supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also

Babbitt, in lots of 100 lbs. and over, at

the very lowest prices. It will pay you
to correspond with us. Address

CHICAGO'S LEADING METAL HOUSE,

Established 1885.

Incorporated 1895.

ISO-iaa ^V. liake St.,

OHIOAQO, ILL.

Write for Illustrated Catalogue.

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE.

--".i4^!.A,;j;iM^iijjB^..-V-:'«^:aAj-j.!.rA't.'!'.^ i-,'.. ;j.j..,.'.T--.,-.r

POSITIVELY
The Best Made and Fin-
est Finished Desk on the

market for the money.
Write for Catalog.

Ithaca Desk Co. , Ithaca, N.Y.

For number of years The Seth Thomas Clock
Co., of Thomaston, Conn,, hag done a good deal of
work for Electrical Companies, and would be glad
to increase this line of business. They will make
eeiimateefor any article tikin to Clock work for
Whifh A MODEL 13 FUBNISHED. and WHICH IB

WANTED IN QUANTITIES. Addrees, SETH THOMAS
CLOCK CO., 49 Maiden Lane, New York.

PEERLESS
COMMUTATOR

COMPOUND.
You want the Best.
Why don't you try it?

A. GHISHOLM & CO., - Bay City, Mich.

Relaying Rails.
WE OFFEK FOB SALE THE FOLLOWING:

400 tons of 25 lb.

55 tons of 30 lb.

30 tons of 20 lb.

GOO tons of 35 lb.

1,500 tons of 60 lb.

2,000 tons of 60 lb. and 65 lb. in Canada.

New Rails.
340 tons of 67 lb.

400 tons of 70 lb.

300 tons of 40 lb.

500 tons of 48 lb.

FOR PARTICULARS ADDRESS

R. L GINSBURG & SONS,
Detroit, Mich., or Buffalo, N. Y.

The Telephone Hand-Book.
BY

HERBERT LAWS WEBB.

Price $l.O0,

The only complete and practical work of

its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,

6 lakeside Building, Ohloago.

Stilwell's Patent Live Steam-Feed Water Pnrlfler.

Removes all Impurities.

Entirely prevents scale in Steam
Boilers. Catalogue on application.

Tk Stilwell-Bicrce & Smitli-Vaile Co.,
DAXTOHT, OHIO.

Eladoia Icon & Loc'Hve W'ks, S^u FrancUoo, Gal., Pacifio Coast Agt

Telephone, Main
1096.

Wm. J. Alexander, free.
Geo. T. SohuBter, Vice-Prea,
F. J. Welch, Secretary.

Photo and Wood Kn^raving.

QHIC/IQO ELECTROTYPE
6r STEREOTYPE Q2.

196 and 198 Clark Street, Chicago.

Fine Book and Catalogfue Work a Specialty.

The

T. H. Brady, New Britain, Conn., U. S. A.,

Manufacturer ol Mast Arms, Pole and
Swinging Hoods, House Brackets and
other Specialties for Conetraction
Work. — Catalogues and Price* fur-
niahed on application.

GOOD PATENTS
^^ Procured. SO Years' Practice.

&BAKT IKS1JBED. Pamphlet, re

ferencea and advice free.

CHAS. J. GOOCH, WasMiigton. D. C.

The Only Bells
Made Tfith these
Improvements

:

NoE-TnrniDg,

BiniiDi and

Contact Posts,

style F, Pivoted Ar-

mature Iron Frame
Bell.

Iron

Wood

Iron

Styles L R M,
Box Bells.

Styles E U G,

Box Bells.

Styles S A,

Frame Bells.

All have pure Platinum
OontactB.

Highest Grade of all

Materials.

Manufactured by

Huebel&Manger,
286-290 Graham St.,

Bbooeltn, Nfw Yobk.

CEDAR
STREET R. R, TIES.

The Valentine-Clark Co.,

704-708 BOOKKRT, . - . OHIOAQO.

BEACON

t

(ALL GLASS)

1

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

V

BEACON LAMP CO.,

Irvington and Harcourt Sts,

ESTABLISHED 18j7.

WALLACE BARNES,
Manufacturer of

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVERY DESCRIPTION

Send sample for prices. Bristol, Conn

WE REWIND
Dynamos and
Motors

To any Voltage.

Send your Hacbines to ns for Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

lartleF Electrical fforls,
KEPAIREBS OF

Electrical Apparatus
AND DEALERS IH

Second Hand Dynamos, Motors and Transformers,

373 Dearborn St., Chicago.

Sleepers Between Chicago and Milwaukee.

The Chicago, Milwankee & St. Paul Railway ie

now running Bleeping cars with drawing rooms on
night trains between Chicago and Milwaukee.
Sleepers can betaken In Union Passenger Station
any time between 9:30 and midnight, train leaving
Chicago at 3:00 a. m., arriving at Milwaukee at

5:16 a. m., passengers remaining in sleeper until
7:30 a. m. Similar arrangements Milwaukee to
Chicago. Berth rate J1.60. For further particu-
lars, for tickets and berths, apply at City Ticket
Office, 207 Clark St. (Telephone Main 2190), or at

Ticket Office. Union Passenyer Station.

THE ELECTRIC GAUGE.

For

Testing

Batteries

Strength

of

Battery

Currents.

The only convenient and practical instrument
for the purpose. It is indispensable to those using
batteries and having the care of them. .The Pocket
Gauge is the size of an ordinary watch, and is very
convenient for the use of linemen, inspectorp, etc.
Price, $8.00. Call for Warner's Patent Electric
Gauge. Manufactured only by

Tlie Stalaril Electric Time Co.,¥aterDnry,Coiiii.

ELECTRICITY®
Mo-hnnir/il <nul Archilflural Drawii}_

,

Steam Engineering {Stationary, Marine^ Loco-
motive), Plumbing, Heating, Civil Engineering,
Coal and Metal Mining, English Branches,

TAUGHT BY MAIL.
Twenty-seven Courses of Stud?'. Send for free

circular. State subject yoa wish to study,

The International Corre«pondcDee Schoole,
BCKA3VTON, PA.

Engravsrs lor Western Electrician,

ILLINOIS ENG. CO,,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,

CHICAGO.
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELEOTRIO COMPANIES is called to this CCLEBRATEU WATER
IVHEEL as particularly adapted to their uee, on account oEits remarkably Steady motion,
high speed aiid great eflieiency and large capacity for its diameter, being double
the power ol most wheele of the same diameter. It is used by a number of the leading electric com-
panies with p;r6at satisfaction. In the economical use of water it is without an equal, producing the
highest per cent of useful effect guaranteed.

SEXI» FOK CATALOGUE ANO PARTICVIjARS,

The accompanyiner engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 3ti H. P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,

and where the situaiion admits of their nee we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Daytonp Ohio.
Kisdon Iron t Locomotive Works, San Francisco, Oal., Paciflo Coast Agents.

The Standard Open Circuit BaU
teriesofthe World,

SEND FOK CIRCULAR AND PRICES.

THE LECLANCHE BAHERY CO.,

111 to 117 East 131st Si., N. Y.

^vdCost ^TJLraTole Ba,tter3r Cells ^^0(a.TjLced..

T'El.TJ&'S-SSXl

1^

w &
6d g.

»w

1
(J^ rf)

l-t- n
(19 H-«
n <
cc in

s

Manufactured by The Butler Hard Rubber Co., 33 Mercer St., N. Y.

Our New Book Catalogue
Which is now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain
a complete list of all the electrical books published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING
6 Lakeside Building, CHICAGO.

CO.

NORTH STAR POIXTS
Is the title of a boot of reference for all points be-
tween Chicago and Lake Superior on the line of
the Milwaukee & Northern R. R., and is a valuable
publication for business men and tGurists who may
be Interested in the development of the agricnit
ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This boot, together with an illustrated pamphle
telling ''Where the Trout Hide" will be sent free
upon application to Geo. H. HeaSord, Qeneral Pas-
eecger Agent, "North Star Route," Chicago, 111.

PRIMARY

BATTERIES.

DVER 5 VDLTS-SAMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO., 10. 13 and 14

Whipple Street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 in. *'

Price, $6.50.
Send for jSample

VULCANIZED FIBRE GO.

£ISa7.^^XjXS]^£I33 1873.
80I.G JKAXUFACTrREBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wx^uieTONlDKi.. The Standard Electrical Insulating Material ofthe World. 14 Si^*§F:] h. t.

TO MANUFACTURERS.
Space, light, heat and power FRBB at Matthews, Ch'ant

County, Ind., to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas.,

24 Kentucky Ave,, Indianapolis, Ind.

MICA
Eu^ne Munsell& Co.

\9\e WATER ST„ N. V.

W. H. SILLS.
153 E. Lake St., Chicago.

COT SNO UBCOT TAPER RINGS,
• India and Amber - TUBES, - •

Stamped Solid Sheet SEGMENTS
SEGMENTS TROUGHS.

«o RHEOSTAT PLATES. CLOTH, &c Mica Insulatof G).

rilCANlTE
Sena for Catalogue and Prlcev

_ AOCHT* WITH rVLL STOCHS ON HMD^ . _

A. S. PARTRIDGE, SINCLAIR RANDALL,
B'k Cominarce Kd'a. Si. Louis 41 E. 4ta St., Cinclnn.ill.

J W. BROOK i A CO., ISOSnttef St., San Frttnclsco.

218 WATER ST., N. Y.

ELECTRICAL FORCES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough io Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Congress St., East DETROIT, MICH.

The Ohio Storag^e Battery Company

^

Sole Manufacturers, under Exclusive License, of the Ford-Washburn Storelectro Co.'s

^fnv*1<yp TtnftAviPtt* The most durable Batteries ever produced. For Street Bail^rays, lii^htins Plants. E]e<'1ric J annclies,
kltUl u>^^ iJiMiiitxJl 1\jo» Electric Carrias^s* Doctors and Dentlsfs; and for any otlier n^ork where Storage Batteries can be used.

SPECIALTIES: Isolated Plants for house lighting, and cells for surgical, telegraph, telephone and phonographic uses. Small
cells made to order. Send for catalogue giving capacities, weights, etc.

IWATTST Ih^P A ^^TTR^^'W fW T^TTP PP^T T • ITieabllity tostandanincessantcharaeanddisdiarffewidiout anyinjniy.-whfcli
i»A-i»-Ai-^ -I. U.tl- -1- U *-^iJt^ \/X XXLU \jlj±JLit is an advantage that pannot be exas:s:erated; the capability ofenduring a repeated
discharge on a dead short circuit irithont injury to the cells ; the special form of cell ^'Uich frees it from the ireakncBses that have
made other types a failure.

EASTEBir OFFICE: 203 Broadway, New York City. J. A. 9IACHADO, Agent.

52 WADE BUILDING,
CLEVELAND, OHIO, U. S. A.ITHE OHIO STORACE BATTERY CO.,
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RECEPTACLE FOR SHADE HOLDER.
Double pole. Easily fused. No wiring to the socket. Contact made direct on the

rosette ears. Top porcelain is interchangeable, and will fit any one of our different styles of

rosette bases.

Electric Engineering and Supplji Cempany
»

New York Office: THAMES BUILDING. S"5m.A.OXJS]E3, 3xr.

Heating by Exhaust Steam,
WITHOUT BACK PRESSURE,

BY THE VACUUM SYSTEM.
ADVANTAGES.

1st.—Can be attached to existing plants at little expense.
2nd.—Effects greatest efficiency from the heating surface by the removal of the

water and air, preventing water hammer and stagnant circulation.

3rd.— Saves coal by removal of bacli pressure from engines; water of con-
densation, etc.

We are owners of the patent and have equipped the largest plants in the United States; over 500
now in use. Will visit your plant and tell you how much we oan benefit you, If you so desire. Send
for catalogue P.

WAnnEN WEBSTEn & UU., POINT ANd"eLIVI Its., ''cAMDEN, N.J.

ISSl. ISSS.

Merris, Tasker & Co.
p

INOOBPOEATED.

Offices, 222-224 South Third Street,

PHILADELPHIA, PA.

PASCAJL IROar 1VORK8,
Philadelphia.

DEL,A\VARE IBOIK WORKI»,
BTew Castle, Del.

Manufacturers of

Boiler Ties, Wroilt

Iroi Pljes anl

JEIiECTRlC liltiHT and BAII.-
IVAY PIPE POlrES A

SPEClAIiTY.

Dynamos
V 25 to 800 Lights.

and MOTORS.
Yi H. F. and upward.

The Elliott-Lincoln Electric Co.,

11S4 Payne Avenue,
CliBTEIiAKD, OHIO.

SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care taken in producing a uniform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

-A- ItTE-^sT

STREETRAILWAYHAND-BOOK.

Indispensible to every Street Railway Employe

STREET RAILWAYS;

Their Construction, Operation and Maintenance.

PROFUSELY ILLUSTRATED. X'zrlce, $4.00

Electrician Publishing Co.,
6 Lakeside Building, Chicago.

American Tool & Machine Company,

302 FEDERAL STREET, BOSTOK, MASS., U. S. A.

Correspondence solicited regarding the application of Vertical Screw
Belt Tightener, Improved Worrall Clutch System, High Grade
Shafting, Pulleys and Hangers for the transmission of power.

^':,
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TWO OF A KIND.
NEVER BEEN BEATEN.

WIRES AND CABLES.

''EGlSTEBtO

PaiDt»4 and t'omponnds.

P. and B. COMPOUND,

N. I. R. WIRES AND CABLES.
street Railway Men and other users will find it to their interest to write us for

information and prices before placing their orders.

GENERAL WESTERN AGENTS,

Whereyer they have been

used tbe; have given entire

satisfaction.

METROPOLITAN ELECTRIC COMPANY, iseigg Fifth A«e. Chicago.

TELEPHONE CORDS
Send for Circular and

Price List. Address

C. H. Mc£.VOY,
f.OWEL,L., MASH.

S5 TU $15 T£:i.E3PHO]Nr£:S.
^applies of ETery Description.

Transmiltera (Blabe Pattern); Hunniog Sliver Dlaphrajfrn or Majjneto Receivers; MaRnoto
Bells; Wire Croas Anna; Inaulators; Indnction Coils; Backboards; Switches; Batteries,

etc. Wholesale Prices to Dealers.

Farr Telephone & Const. Supply Co., Mfrs.,
Sales Store and Office, 342 Dearborn St., Chicago.

Western Aeenrp for DANBURY ELEOTRICAL WORKS.

For the "WESTERN ELECTRICIAN,

—tti.oo.

—

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers,

Write for prices.

FORSYTH A, FISK,
Sole Manufactnrera,

643 and 644 Rialto Bids.,
Factory Office: 33 Mfrs Bldg:., OUIOAnn
cor. Canal and Randolph btH., uHIuAUU.

TELEPHONES,
$5 to $10 Each.

ANY TRANSIVIITTER YOU WISH.
Write us.

INSTRUMENTS GUARANTEED.

MO. TELEPHOi«E MFG. CO.,

109 N. nth St., St. Louis. Mo.

For the WESTERN ELECTRICIAN,—sx.oo.

—

LONGDISTANCE NO. I LINE OUT

CARBON BALANCE

TRANSMinER,
$io each; No. 6, $8.50 each. No. 6

is also long distance, but transmitter

is granular carbon and mounted on

bell box. Switchboard $2 and $2.50

per drop. Address all inquiries to

W. A. GUSTAFSON,
JOLIET, ILL.

The M.£B. Telephone Go.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

T
ELEPHONES N-

We are sole manufacturers of the celebrated
KEYSTONE LONG-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIED

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

The standard

LONG DISTANCE AHD

EXCHANGE TELEPHONE,
J)IAI>It»0.\, WIS.

EMPLOYING MILDE MICROPHONE.
aillde Battery Transmitter. No adjustment required, wiu

not pack or get out uf order.

We invite competition with all other instiuments,
and send Phones for test to aoy part o£ th« United States.

It is Absolutely Non-Infringing.
We Guarantee Protection to All Customers

TKSTIlIOIVIAIiS
We submit among hundreds of others the following testimonials, and rail attention to the fact that

they are from expert electricians, managers of eichaages and superintendents of railroad telegraph.
'A whisper la distintly heard. We pronounce

the Standard perfect . " Steele Co. ( N. D. ) Tel. Co.

"We tallied to Bowell, 75 miles, through storm
Induction. Have discarded the Bell for Standard.''

Peoob Ibbigation & Imp. Co.,

Eddy, New Mexico.

"Have ofled Cushman, Harrison and Bell, bat
consider the Standard far superior."

C. A. Boon, Reedsburg. Wis.

"I should recommend Standard to our people, as
Bgaint-t any other with which I am familiar. The
test we gave was between St, Paul and Dic&lnson,
559 miles." O. C. Qbeene,

Supt. Telg. Northern Pacific By.

"Your Instraments are working very nicely and
every one exceedingly pleased with them. Ton
will have all the buBlnees yoa can do."

Home Telephone Oc, Slonx City, Iowa.

"The Standard when known will knock out in-
f«rior instuments." u. J. Fey,

Supt. Tel. C, M. & St. P. By.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry.

"Have given Standard extremely hard testwhere
induction is heavy, with most satisfactory results.

J. B. Michaels,
Sapt. Tel. St. Paul & Dulnth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." Humphrey Jones,

Washington C. H., Ohio.

"Their efficiency and working is perfect. We
shall nse nothing but Standard."

Gallagheb Bbos. Meridiao, Mies.

COBBE8PONDE1VCB SOLICITBD.

"—
. STANDARD TELEPHONE & ELECTRIC CO.,wr;si„.

p. L. 8P00NEB, President. H. A. TAYLOR, Treaaarer. E. W. BATCHELDER. Secretary.

TELEPHONES.
Magneto Bells.

Hunnings, Blake and Ball

TRANSMITTERS,
RECEIVERS.

Telephone Wood Work.

'.U: INDUCTION COILS,
DESK TELEPHONES,
DESK TRANSMITTERS,

And all parts of Telephones. Special prices on large lots.

Send for Catalogue,

MIANUS ELECTRIC CO, - Mianus, Conn.
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General Electric Company.

THE

MONOCYCLIC

SYSTEM
OF

ELECTRICAL

DISTRIBUTION.

THE

MOST ECONOMICAL SYSTEM
FOR THE OPERATION OF

INCANDESCENT LAMPS, ARC LAMPS
AND

MOTORS
FROM A

SINGLE

ALTERNATING

GENERATOR.

MONOGYGLIG GENERATOR DIREGT-GONNEGTED TO BULLOGK ENGINE.

XHP riPlVFRAXOl?^ are simple, practical and^efficient. They are SELF=REGULATING. They
* * *^ vJl-«i^l-«IV.-<V i v/lV>J

^jij (-^j-jy Lights and Motors in any proportion up to their full capacity.

THF MOTORS ^"^^ efficient, SELF=STARTING and EASY to OPERATE. They have no

commutators, collector rings or brushes. No condensers.

GOOD REGULATION. NO UNBALANCING.

The Monocyclic System is the Solution of the Day Load Question.

Boston, Mass., 180 Summer Street.

New York. N. Y., 44 Broad Street.

Syracuse N. Y., Sedgwick, Andrews & Kennedy Bldg.
Buffalo, N. Y., Erie County Savings Bank Building.
Philadelpliia, Pa., 509 Arch Street.

Baltimore, Md., 327 East German Street.

Pittsburg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N. Y.
•»A1.E8 OFFICES:

Atlanta, Ga., Equitable Building.
Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.
Detroit, Micli., 13 Rowland Street.

Omaha, Neb., 309 South 13lh Street.

Kansas City, Mo.. New Y'ork Life Building.
St. Louis, Mo., Wainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 16th Street.

San Francisco. Cal., 15 First Street.
Portland, Ore., Worcester Bldg.

For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.

U&til
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ARC LAMPS
-MANUFACTURED BY THE-

Auerbach=Woolverton Electric Company

Embody the following ADVANTAGES:

Shortest Lamp on the market with longest life.

Stationary Arc.
Short-circuiting absolutely impossible.
Will never take more current than they are built for.

Will not see-saw.
Always start with proper size arc.

Variations in the voltage [of power and railway circuits] have no effect

on the proper working of the Lamp.
Perfect insulation in all its parts.
Feeding mechanism is acknowledged to be the best ever constructed.
Our 14-hour Lamp is 33 inches long over all.

We make a specialty of Short Lamps for low=ceiling stores.

We manufacture Lamps for Direct and Alternating Currents

(high and low tension) and railway circuits.

The above claims can be readily substantiated by a trial.

We make our Lamps in plain and ornamental styles.

Other particulars and prices on application.

Auerbach=Woolverton Electric Company,

OFFICES AND WORKS,

113 AND 115 ADAMS ST., HOBOKEN, N. J.

h

^^^~ir'

T:Tir^
^i^~ir~^^G^
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THE FUEMIN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,

providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

AGENTS WANTED IN ALL CITIES.

J. Frank Dnnbar,

Treasurer,

87 Summer St., Boston Mass. ^m^

The S. K. C. Two Phase Alternating Current System,

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simple and consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

J t is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service:

i. e., the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from 1 10 for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can

be connected at will for either 1,000 or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the

manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the grea'est economy. We are prepared to fill all orders promptly,

and carry a full stock of transformers in Chicago.

Patents
—Our apparatus is novel, different from anytiiing heretofore made, and cov

infringing patents belonging to others, and shall avail ourselves of the patents under which
we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURINQ CO
Western Office, 305 Dearborn Street, Chicago, 111

PITTSFIELD,
.... MASS.
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Arc Lamps,

•••••Carbons,
AT

BOTTOM PRICES.

Standard "Ward" 110 volt, direct current,
6 1-2, 8 and 10 amperes, $9.50 net.

Short "Ward" 110 volt, direct current, 6 1-3,

8 and 10 amperes, $9.50 net.

With hoods $1.35 additional.
Long "Knight" 110 volt, direct current, 4

to 10 amperes, $9.50 net.

Short "Knight" 110 volt direct current, 4 to
10 amperes, $9.50 net.
Twins-Long, 1 10 volt, direct current, 5 am-

peres, $12.50 net.

Medium "Kaierht" 110 volt, direct current, 4
to 10 amperes, $9.50 net.

Alternating "Knight" 110 volt, direct current,
4 to 10 amperes, $9.60 net.

Twins Short 110 volt, direct current, 5 am
peres, $13.50 net.

"Ward" photo-engraving lamps, 20 amperes,
for 110 volt direct current, with stand, reflec-
tor and resistance, $40.00.
"Ward" photo-engraving lamps, 30 amperes,

for 320 volts direct current, with stand, reflec
tor and resistance, $£iO.OO.

"Ward" Searchlights, with parabolic reflect
ors, 30 amperes, 110 volt direct current,
$126.00.
With ground glass lens, $175.00.

THE ONLY

Reflector Plate Alternating Arc Lamp.

The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee 8o per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same

number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Darability of ail its parts ; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

Spencer's Direct Current Constant Potential Lamp.
Guaranteed not to see-saw.

Send for Catalogue and Prices.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

CENTRAL ELEOTKIO 00., Western Agents, Chicago, III.

ANCHOR ELECTRIC CO., New EoRland Agents, Boston, MaPs.
MOORK & BAYLIS, Western New York Agents, Buffalo, N. Y.
BARR b ATKINSON, Stale Afirents, Cleveland. Ohio.
GLOBE ELECTRICAL SUPPLY CONSTRUCTION CO., Agents for Now York City and Brooklyn,

98 Vandam St., New Yorfe.

W. T. M. MOTTRAM, State Agent, Dallas, Tei.
THE MOUNTAIN ELECTRIC CO., Agents for Colorado, Wyoming Utah and New Mexico, Denver, Colo.
CALIFORNIA ELECTRIC 4L WORKS, Pacific Coast Agents, 3.5 Market St.. San Francisco, Cal.
MACHINERY SUPPLY CO., South Pacific Coast Agent, Los Angeles, Cal.

SOHMINKE & NEWM.AN. Agents for Looisiana and Mississippi, New Orleans, La.
PADUOAH ELECTRIC CO., State Agents, Padacah, Ky.

C^a-Ii lOOKTS.
18,600 Crouse-Tremaine Oo.'s., $7.50 per 1.000.

63,860 Nurnburg's, 31,000 Nationals, $7.60 per 1 OCO.
23,900 Slemeas & Halske, 26,200 Fidelity, $6 00 per

1,000. 12,075 "Lacombe," 3,200 Hardtmutb, (Blue list
prices. DiBOOunted 6 to 40 per cent, according to quantity.)

A complete stock of parts for "Ward Lamps" at
duced prices, and all styles of arc lamp globes.

re-

Having purchased from the receiver all the stock of the
Electric Construction & Supply Company, I will continue
the business, giving prompt attention to all orders.

O. B. Greene,
14 Cortlandt Street, New York.

Solar

Electric Co.,
SUCCESSORS TO

Brooklyn Electric Mfg. Co.

Solar Arc Lamp Co.

Solar Low Potential

Arc Lamps,
Switches -"

Switchboards.
65-67 Duane Street, New York.
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1

THE SAFETY

INSULATED

WIRE i GABLE

COMPANY
•TRADE- MARK-

LEONARD F. REQUA, General Manager,

225-239 WEST 28TH ST., NEW YORK.

Eleetrie Railway Feeder Wires.
80 miles of rubber and lead encased 1,000,000 C. M. has been furnished by

us to People's Traction Company of Philadelphia.

60 miles same type cables now being furnished by us to the West Chicago
Street Railway Company.

We have just received contract from the Chicago City Railway Co. for its equipment.

"SAFETY" Underground Cables.
Over 1,600 miles of rubber covered and lead encased now in use in

ISTew York and other cities.

Cfi Cfi.REQUA WHITE CORE"# "SAFETY"wire
For Office Buildings, Dwellings, Mills, etc. All these wires are made with a view to perfect safety for Electric Lighting

66SAFETY"

III

Used exclusively on the U, S. War Vessels:

NEW YORK, CINCINNATI, TEXAS. RALEIGH, BANCROFT, MARBLEHEAD,
MIANTONOMAH, COLUMBIA, OLYMPIA, OREGON. MINNEAPOLIS,

INDIANA, MASSACHUSETTS, ST. LOUIS and ST. PAUL.

MANUFACTURERS OF

SUBMARINE CABLESi
OF ALL SIZES AND DESCRIPTIONS. J

E. J. SPENCER, Agent for Underground Cables, 313 Security Building, St Louis, Mo.

M. B. AUSTIN, Agent for Overhead Wires and Cables, 1533 Monadnock Block, Chicago.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

Consulting Electrical Engineer.

EPECIALTli-:

Electric Eailwaye aod Power Stations.

1541 Marquette Bids., Chicago.

William H. Bryan, m. Am. socm.e,

Mechanical and Electrical Engineer.

Consultations, Keporta, Estimatee, Flans, Speci-
ficationa, Saperintendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Tnmer BBllding:, St. liouis.

J. FRAXCIS SMAXili, Prop'r.

Chicago Electro-Meclianical Enterprise Co,

Designers, Draughtsmen and Contractors

Machinery'^ Appliances'^MeohaniGS'"" Electricity,

Suite i339-i340 Monadnock Block, CHICAGO.

We mabe drawings for any-
thing.

J
We invent to order.

We solicit patent causes.

We are in a position to Inter-
est Capital in any device of
merit.

Patent Office Work
a Specialty. Consulting Engineer.

New Inventions
Developed.

What have you?

Write or call at oor office.

All communicatlone stricfy
confidential.

LOUIS E. WALKINS,
Consulting Engineer and Designer of Power Stations and E!ec'rical Equipment.

Proprietor of Practical Systems of Permanent f^vorhfal Ranil Transit Trolley. Electrical Canal
Boat Propulsion, Undertjr.n.nl t'oDiluits, Jil« trie Govi-rnornnd ii.eten*

Electric railways cxamiu. d, u^d iBporls muaw for c.tpital.

Correspondence aolicitod. Or.ice and. ailtlr< ss, 30 Court St., Kost-n.

Foree Bain,
Electrical.

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constrncting, General Engineering.
Testing. Expert In Patent Causes.

Suite 1657. 1658 and 1659
Monadnock Building:, CHICAGO.

MAP OF THE UNITED STATES.
A. large, handeome Map of the United

States, mounted and suitable for office oi

home use, is Issued by tbe Burlington
Route. Copies wUl be mailed to any ad-
dress on receipt of twelve cents in postage
by P. 8. ExjsTis, Gen'l Pass. Agent, a B.
& Q. R. R., CUcago. 111.

fOR THE-

BINDERS ^'^T"^" ^^'^TH'oiAfi,
"^ ' M' ^ ^ ' t ^^ ONE DOLLAR.

£&fj0RCW. PraiT "CSCMUltJ; Viti PK«t ffiEO BABTELS, G«nl M«n«j«i- CHAS AhQREw Sec, iTira^

The Heifie^ Bo iler Cor-j,

St. Louis, lAC'

Dear Sirs: -- _
We enclose check

due you by reason of your

ajiiount of evaporation guar

We had expected the situat

have been reversed, especi

teed nearly half a pound g
than your competitors, and

'dieted, by all the furnace

spoken, that you would be

yo ur2 guaraiitee with p 1a in
"

^ Yours

for amount" 6f~l3onuS

having exceeded the

anteed in your coRtrac'i:vi

ion as to paiinent te-

al ly as you guaran-'

xeater evaporaticn

as it had been pre-y

men to whom we had'

unabl e
_
t o_ fulfi U./''

grates!/^

jtruly,'

OUR BOOK,
"HELIOS,"

IS A VALUABLE REFERENCE BOOK.
SENT FREE TO ENGINEERS.

.^^^^C*

Another
Bonu^ Gheck.

We guaranteed to evaporate 10^

lbs. water per pound of Pittsburg

coal. We showed 10^ lbs.

We will guarantee you the same,

under heavy forfeit for failure.

Heine Safety Boiler Co.,

ST. LOUIS.

STXSAIKE POWZSR PI.ANTS

ARM MQUIPPED WITH

WESTINGHOUSE ENGINES.

COaiPOUND, 5 to 1,000 H. P., Unequaled adaptability, high fuel duty and moderate cost,

8TASIDARD, S to S50 J3i. P., High-class automatic engine for general service.

JUSilOB, 5 to 75 H. P>, A durable and efficient automatic engine at a low price.

CATAI.OGUE oar APFI..ICAT10N.

THE WESTINGHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S. A.

SELLING OFFICES:

26 Oortlandt St., New York, N. T. 171 La Salle St., Chicago, 111. 53 State St., Boston, Mass.
Westinghouee Bldg., PlttBburg, Pa. 210 Dreiel Bldg., Philadelphia, Pa. 37 College St. Charlotte,N. O.
21-23 Fremont St., San Francieco, Cal. 259 Main St., Salt Lake City, Utah. Wonderly Bldg., Grand Baplds
Ail Offices of the Westlnghouse Electric & Mfg. Oo. And Alt Foreign Countries. Mich.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent Improvementi made In the New AmerlDan Turbine have Increased the power as per their dlanit
eter, and produced greater efficiency from whole to half water than any other turbine, as evidenced by th«
following, copied from certified tests made at Holyoke. Mass., on the dates named, and signed by A. F. Slpk>
man, engineer In charge of experiments, and E. S. Waters, hydraulic engineer.

The originals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 46-lneh Wheel-July 9, 1894. Test of a 43-inoli Wheel -July 14, 1894.

Head. Rev. per
Mln.

On. Ft.

per Sec.
Horse
Power.

P'rCent Head.
Rev.per
Mio.

Cu. Ft.
1
Horse

per Sec. Power. P'rOent

Whole Gate
%
U
%
Vt

16.06
16.42

16.78

17.03

16.8tf

119.17
122.00
117.33
111.88
118.67

141.68
127.18
112.60
98.12
82.*'7

206.27
195.19
176.74
149.99
118.40

79,76

82.68
82.18
79.31

75.62

Whole Gate
%

16.33
16.56
lfi.69

17.13
17.48

128.00
134.80
129.33
126.26
121.00

134.18
120.85

104.86
92 76
70.80

199.66
188.14
162.89
142.40
98.86

80.60
83.09

82.77
79 21
70.60

J _ for Information and oatalogae write

THE DAYTON GLOBE IRON WORKS CO..Dayton,OJ.S. A.

^i/imMm^^msMMmmMMMEiMtMW^^
UM.MOYES , \ MANUFACTURER , PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hi eh guaranteed percentagre and grreat steadiness of

motion, under variable loads. An unequaled concentration or power,

and an unprecedented high velocity. Its quickly operating bal-
anced eates. affords pronapt and fine regulation by erovemor. Satis-
faction guaranteed where others fail. Write for catalogue, and state

your wauta*

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. Flexible>Cloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It Is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAQO.

For ail Purposes*
Scrap and Native Platiaum Purchased.

BAKER & CO., 408-414 New Jersey
Kailroad Ave., Newark, N. J.

CALIFORNIA EXCURSIONS.
FERSONALLY CONDUCTJED.

Leave Chicago Tia the Burlington Route (0. B.
& Q. R. R.) every Wednesday at 6,35 p, m. Route
via Denver, Denver & Rio Grande Ry. (.the scenic
line) and Salt Lake City. These excnrs. ods are
accompanied by an experienced agent ' of the
Burlington Route, thoroughly familiar with Cali-

fornia. The latest model of Pullman tourist sleep-

ing cars are used. They are fitted with every
comfort; caroets, upholstered seats, mattresses,
pillows, bed linen, toilet roomp, etc. They lack
only some of the expensive finish of the Pullmans
run on the limited express trains, while the cost
per berth is only about one-third. Ask your near-
est ticket agent for particulars and descriptive

folders, or write to T. A Grady, Manager Burling-
ton Route Excursion Bureau, 211 Clark Street,

Chicago, 111.

Going to
California.
The Burlington Route is the only

railway running '-Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and withont change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 21 1 Clark Street,

Chicago

WATER-POWER
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the desigii

and construction of plant. Consult us it possible before completing your plans.

With REPLOOLE'S COJIPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes. Including Electric

Railway, Power and Lighting Plants. We make and sell all of Replogle's I51ectrical

and Mechanical Governors and other devices for the government of water-power.
E.\-pert advice furnished on application. If results of your present system are not

satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMIGK SS'l%
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Gives more power as to diameter -witli a

hlsher percentage ofuseful eflfect tban any other
crater-wheel heretofore made. All sizes, right andloft
hand, are bollt from patterns perteoted under systematio teats In

the Holyolie Testing Flame.
Parties having power plants wMoh are nnsatisfaotory, anA

those oontemplatSig the improvement of powerSj will find It *•
their interestto confer with me, as I am willine to firnar*
antee results nvhere others have flailed, no mat«
ter whatmake ofturbine has been in use. STATE!
RROCIRJGHIfNTS AWO SEND FOB CATA-
l^OGtlE.

S. MORGAN SMITH. York, Pa.
^^^-t^-^-r^^^^-'-r,^*"^ The Independent Electric Co.,

39th St. and Stewart Ave.. Chicago.

riectric Railway Supplies
^^^ raTW^I^ ™lnlBitiJ!^^ The largest and most prosperoos stree^B is!d^^^rirtHH1iH^te3''VS^^ to all others on account of erreater Btreneti

GEARS. PINIONS. BEARINGS, TROLLEYS.

TROLLEY WHEELS AND HARPS. i
V'

railway companies in tlie country are nsing our soppiles, and they prefer tliem
and durability. CorrespondenceSolicited.

This is the Improved

Nuttall Trolley.

Try It once, and you

will want no other.

R. D. NUTTALL COMPANY,
F. &. ESTEP, President and Treaear«r.

J. R. McQlNLET, Vice-President. F S. MAKTIN, Superintendent of Works.

ALLEGHENY, PA.
CHAS. J. MAYER, 1211 Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 180 Summer St., Buston, Mass., New England States Sales Department.
STANDARD R'T SUPPLY CO., Moaadnock Block, Chicago, III., N. W. States Sales Department.
A. S. PARTRIDGE, Bank of Commerce Building, St. Louis, Mo., S. W. States Sales Department.
OHAS. A. OAVAQNA, Neave Building. Cincinnati Ohio, Central States Sales Department
EDWAKD P. SHARP, 44 Niagara St., Buffalo, N. T., Northern States Sales Department.

BOHMINKE & NEWMAN, New Orleans Sales Dept. No. 321 Magazine St., New Orleans, La. JOSHUA HENDY MACHINE CO., Paolflo Ooaat Sales Dept., No. 38 Freemont St, San Prandaoo, Oal,
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FONTAINE CROSSING & ELECTRICAL CO.
Now is the time to place your orders for T^entilating Apparatas.

Sizes: 18 inches to 96 ioches in diameter. Wound for 1 10, 220 and 500 volts.

FULLER'S PATENT COMBINATION FAN MOTOR
For public buildings, theaters, hotels, restaurants, factories, churches, and all places where fresh air is necessary.

What you want is FRESH AIB, not the sime air churned over and over again, as is the case with toy Fan Motors of

10 and 12 inch variety.

Also Manufacturers of Fullep Double-VoItagG Dynaiiio, Standard Dynamos and Motors.
Prices Quoted on Applicatiou.

Works and Main Offices, DETROIT, MICH.
Chicago Office: New York Office: Boston Office: St. Louis Office:

1020 The Rookerv. 67 Cortlandt Sr. Room 20 B, Equitable Bldg. 7026 Michigan Ave.
ELLISON & THOMPSON, Agts. J. JONES & SON, Agts. F. P. BARNES, Agt. W. S. MERKLE, Agt.

Gas,

GasolineTHE OTTO

ENGINES
and
Natural Gas

Electric Lighting.
Sizes 2 to 250 H. P.

Electric Light Plants in Operation from

2 to 250 H. P.

The Otto Gas Engine Works,
PHILADE1.PHIA.

Save Money and Economize
BY USING

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

OaD be applied to any type of boiler without
stoppage of works.

High temperatnre of feedwatsr much above
boiling point.

Catalogues, Plans and Specification

on Application.

SOLE MAKERS IN THE UNITED STATES.

THE FUEL ECONOMIZER CO.,
MATTEAWAN, N. Y.

CHICAGO OFFICE,

The GloDbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound Safety

Water Tube Boilers.

BUILT IN UNITS OF SO TO 1OO H. F.

ALSO BUILDERS OF

Smol^e Stads, Tanlts, Etc., and All Classes of Iron Work.

Speciflcatlons, drawings and Prices fui'slshed
on application.

Send for Catalogue of Climax and Compound Boilers.

Racine Automatic
HIGH SPEED

ENGINES
From 1 to :25 H. P.

Etipeciaily Ai].i|ite(l for

ELECTRIC
LICHTINC,

And all pine's where
high speed in c >nnectioii

with economy Is desired.

Over 2,500 in use.

ForcDplDeand Tuliuliir

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new i

ti. 6 H. P. Automatic
Eiitrine and Boiler
ouiHt.

Racine Hardware Co.,
W. F. PARISH, Geo'l Sales Manager,

W, Marquette Building.

Works, Racine. Wis. CHICAGO. ILL.. U. S. A.

THE MANISTEE IIVIPROVEO

STEAM PUMP
Tor Every Possible Service.
Reliable and Durable.
Excelled by None.
Automatically Governed.

MANISTEE

IRON WORKS CO..

TVestern Asents

:

Tl^GBTSBN VALVBCO., Chicago, III.

ROOT IMPROVED WATER TUBE BOILER.

SBLLISa AQBNTS;

Monadnock Blocl<, Chicago, III.

Neave Building, Cincinnati, Otiio.

Security Building, St. Louis, Mo.

lABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

Special attention given to the building of Electric Motor and Trail OsrB.

BuilderB of Krlll No. 21 Truch with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck.

hBr; Bronze smeltingCo.[iMite:dv

[5 H INGTON AVE\,PH I LADE LPH I A;

It BRANb:EMsjPHOR-BRDNZE"
iSTINGS^H^nS, SHEETS, ETC:

pc^ FOREINGSg
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Westinghouse Electric & Mfg. Co.

We invite particular attention to our new 50 H. P. Steel Motor.

In design, construction and performance this motor is distinctly

superior to any other motor of equal power upon the market.

For information, write to the nearest district office.

We manufacture Electrical Machinery of the highest class, Multipolar Railway Gen-

erators, belt driven and direct connected. Controllers, Lightning Arresters, and all

details of car equipments.

WESTINGHOUSE ELECTRIC & MFG. CO.,

BRANCH OFFICES IN ALL THE LEADING CITIES.
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Electric and Combination

FIXTURES
Are not the only g^oods we handle. We

carry in stock a complete line

of standardMM
Supplies

And can fill your orders promptly and
at right prices. Give us a trial.

BERGMANN DIRECT AND ALTERNATING CURRENT INCANDESCENT
ARC LAMPS-IMPORTED GERMAN CARBOmS-PHOENIX

TRANSFORMERS IN STOCK.

Chicago General Fixture Co^
169 Adams Street, Chicago.
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POROUS .^^^^

Why not get ^^V^ a.
the best i <^V^ ^aV

'

>w5k ^ Give ns

^O^ v' trial order.

#'-CUPS
ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South 2^ St. Philadelphia

'

CATALOGUES ON APPLICATION
Send £a8lDes6 Card and meqtion

Westebn Elzoteioian.

GENUINE RAWHIDE

v=S LACE LEATHER.

MLILTZS PATENT

PULLEY COVER.

DRESSINGmULTZJ'ATENT- "

WOVEN LEATHER LINK BELTING

^YJ>JAMO
Q^ELTINCh ISt l.oni8,Mo,U S.A

BKANCHE3: 164 Summer St., Boston; 113 Liberty St., New Toik; 129 North .3d St., Philadelphia,

fli^^KMLT CEMENT.

^'SiliH for (Trc ulars

BINDERS
For the Western Electrician

Electrician Publisliing Co.,

C Iiakeside Bids.. - Chicago. $1.00

FULLTHREADATPnECUT-
LL PARTS SUBJECT To WEAR ARE •

•CASE-HARDENED- ALL-GUIDES of-

HARDENED-STEEL • ^iS^^^oMJ-

) ADJUSTABLE- DIES-
iEXACT-SIZE lRQMflM0'/32?-0VER.-]

(size IRQHCUT-WITH 5AMEDIE-

,^C-HmY«i|5T00l5

-
1Q-ILL-U-5-A

'Ji/PPi/£'S-
10 S, 12

1 M CANAL- ST.

FIRE!

The destruction o£-our works by 6re on April 7, was almost complete.

We have already resumed manufactaring and are making limited shipments which are daily increasing.

Send us your Orders, We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical JEngineers,

JSJo-^ptr "yor-te.
8IZE8 UP TO 250 H. P.

FIRE!

IMPORTANT ANNOUNCEMENT.
We have employed » 3 Superintendent, MR. A, L. EEIKMAKN, formerly Snpt. of THE SAWYER-MAN Tl
CO. His ability is inuwn lo everybody in the electrtu light bufinesa. Recent improvements made by him,
the qualities which have already given our lamps buch an enviable reputation, easily make the

.EOTBia
added to

Q^>0;>JlMJli«^>^
^1 <

.

INCANDESCENT LAMPS tiie HIGH GRADE STANDARD OF THE WORLD.
Qnality -will tell and we invite comparlBons and tests. "Write to us before placing your orders.

%
New York Office, 39 Cortlandt St.

Main Office and Factory: 2<i09 10 8017 Pine Street, 8t.

Black Diamond File Works.
Inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Onr regular goods are. on sale in every lex ding Harilware
Store in tbe United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

km,\«\.

SPEAKINB TORES AND WHISTLES.
Oral, Bleotrle, FneumBtio and Bfechaiiioal

ANNUNCIATORS AND BELLS.
Full Ills* Always ta Mock.

W. R. OSTRANDER & CO.,
804 Fnlton St., New -Torft.

Factory, 1461 and H63 DeKalb Aye., Brooklyn, N.T.
^^Send for Nxw OAtaIiOoue. Out August 1st.

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

SSIililNQ AQENTS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.

A. W. SOLOMON, Sayannah, Ga.
HOEFGEN, MOXHAM & 00.,

No. 80 William St., New York.

JOSHUA HENDT MAOH. WOKKS,
Sao Irancisco, OaL

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

Electric Lighting and
Power Apparatus,

THE

The Brush Double Aro

Lamp Patents sustained by

repeated decisions

of U. S, Courts. BRUSH
ELECTRIC CO.,

Ko.lOArc Dynamo, 1001

Agencies in all large cities.

The Bussell Electric Compan}',

hts, :;,000 candle power. Denver, Colo.
Bagnaii h HiiUs, Yokohama, Japan, office and -Works, Cor. Belden and Mason Sts., CliETBl JlND, CHI*

J
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*''H.''R'mxsoN'r'
Simplex Blectrical Company,

1137 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aertat, T'ndergronnd and Submarine,
for Telephone, Telegraph, Ijisht and PoTver.

H.BRITE TAPES. Write for catalogues, samples and prlcei.

W. B. BRIXET, Mfr., J. E. HAM, een'l Agent
803 Broadway, New Tork.

H. *. B. aiOBSE, CAIilFORSJIA EI, EC. WK.S.
Chicago, 111. San Krancisco, *. al.

JtTSW ORIiEAKS EI.EC. CO., Slew Orleans, lia.

H. DCBANT OHEEVEE, f
^"^6" ManagerB. GEO. T. HANSON,

Gen'l Snpt
W. H. HODQINS,

Secretary.

THE OKONITE COMPANY, LIMITED,

i-ON'-!:

TRADE f.'A

13 Park Row, New Yoffea
INSULATED

WIRES AlDCABLEi,
For Aerial, Submarine and Underground Uif.

Candee Aerial Wires.

iVIanson Protecting Tape.

OI<onit8 Waterproof Tap®.
Br.

Kansas
".AXCHES:Cliicago. Boston, Philadelphia, PiUsbargh, Minneapolis, Cincinnati,
as City, Omaha, ILoaiavllle, St. Louis. San Francisco. Ijondon and So. America.

SOLAR CARBON : MANUFACTURING CO.,
aiANTTFACTVBEBS OF

Carbon Brushes. Battery Carbons,

Solid Electric Light Carbons,
For any System, of any degree of hardness.

Soft Cored Carbons (kot HoiiiiOW),

For Arc Lamps on Incandescent and Railway Circuits

SOLAR CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE, PITTSBURG, PA.

MAUnrAOTUKER OF

mSUIiATED ZSIaESGTRIG VfTIREI,
FUSSXXBTJE COX£X>S and CAISL.'ES.

goo and g08 Iforth Third Street. - - PHIIiADBIiPMIA, PA.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

O. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, Hamilton St , Beaton, Hasa.
Ed. i*. Sharp, 44 Niagara St., Buffalo, N. T.
Arthur S. Partridge, Bank of Commerce Bldg.,

St. Louis, Mo.
StandardRy. Supply Co., Monadnock Bldg.,

Chicago, 111.

Reger & Atwater. 214 Pine St , San Francisco,
California.

Central Electric Co., 173 Adama St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

^ESTIIM Electrical Instrument Co,,

1 14-120 William St

"Weston Standard Portable Direct
Beading Ammeter.

NEWARK, N. J., U. S. A

Voltmeters, Millivoltmeters, Voltammeters,

Ammeters, Mllliammeters,

Ground Detectors and Circuit Testers,

Ohmmeters, Portable Galvanometers,

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption

of energy.

Mention the Westeen Elkotbiciam when writing
tor catalogaes.

Packard Lamps
are the only lamps which give full candle

power at initial efficiency after burning six

hundred hours. This we guarantejds [^ ,c.i

NEW YORK & OHIO COMPANY,
MAKEKS OF PAOKAKD LAMPS. tVABBEN, OHIO.

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & ). M. ANDERSON,

289 to 293 A Street, Boston, Matt.
Correspondence Solicited.

PEERLESS
COMMUTATOR

COMPOUND.
You want the Best.
Why don't you try it?

A. CHISHOLM & CO,, - Bay City, Mich.

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 Olive Street, ST. LOUIS.

BEST OF ALL IS "THX: STANDARD,
Made by J. H Bl'NNflilj & CO., fO Cortlandt St.,]Vew York.

Best Construction and Ingredients. Strongest, most Durable and Reliable. Size 6x25-4, 60 cts per cell.

LIB R-BAL DISCOCNTS.

NatioRal India

Rubber Co.'s

Wires iDd Cables.
PEEDEKIOK 8. MINOTT, Qeneral Manager. pactorr and Offlee.:BRANCHES: .»_.«.«..». .. .New York Office. 487 Broadwar. H.L.Euraick,MBr. RDICTni R I

San Francisco, 617 and 679MarketSt. UlllU I Ul., 11. •
Chicago. Metropolitan Electric Co.. 186-168 Fifth Ave.

WESTON ENGINES.
High Pressure Boilers.

Compiete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES.
JULIAN SCHOLL & 00., - 126 Uberty St., N. T. City.

HOFFilA'N-KUSSELL CO,, - 82 Late St, Chicago, 111.

80EANT0N SUPPLY 4 MACH'T CO.. - Soranton, Pa.
THOS. K. CABEY & BROS. CO., 26 Light St., Baltimore, Md,
MITCHELL. LEWIS & STAYER CO.. Seattle, Wash,

THE BALL ^ WOOD COMPANY.
Builders of Improved Antoiaatio Cut-off Engines-

B£FJBES£]!HTATIVES

:

stern & SilvermaD, 707 Arch St., Philadelphia, Pa. 0. E. Sargent, Fort Dearborn Bldg., Chicago, lU.
George M. Keoyon, Endicott Arcade, St. Paul, Miaa. JameB & Compapy, ChattaoooRS. Tenn.
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co7v\:pLeTe^

ELECTRICAL EQUIPMENTS
F=OR

CITY SURFACE,
CITY ELEVATED,
INTERURBAN,
Branch Steam and . . .

TRUNK LINE STEAM

RAILROADS
ELECTRIC LOCOMOTIVES

H?.T.<> ONE HUNDRED TONS.

WE FIRST PRACTICALLY APPLIED ELECTRICITY TO THE OPERATION OF THE

STBH7VT R07XD
imtheAaZESTERN HETvnSPHERE.

THE FIRST PRACTICAL APPLICATION OF THE
THREE-PHASE ALTERNATING SYSTEM '

TO LONG DISTANCE INTERURBAN SERVICl
HAS BEEN SUCCESSFULLY ACCOMPLISHED BY US BETWEEN

(FIFTEEN MILES APART,)

and at PORTLAND, ORE.

GENERAL ELECTRIC CO.

Boston, Mass., i8o Summer Street.

New York, N. Y., 44 Broad Street.

Syracuse, N. Y,, Sedgwick, Andrews & Kencedy B!dg.

Bnffalo, N, Y., Erie County Savings Bank Building.

Philadelphia, Pa., 509 Arch Street.

^timore, Md., 227 East German Street.

Fktsburg, Pa., Times Building.

MAIN OFFICE:TSCHENECTADY, N. Y.

SALES OFFICES :

Atlanta, Ga., Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus, OhiOj 14 North High Street.

Nashville, Tenn., 308 North Summer Street,

Chicago, III., Monadoock Building.
Detroit, Mich., 13 Rowlantf^treet.
Omaha, Neb., 309 South 13th Street.

Kansas City, Mo., New York Life Building.
St. Louis, Mo., Wainwright Bjilding.

Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 i6th Street.

San Francisco, Cal., 15 First Street.

Portland, Ore., Front and Ankenv Streets.

Seatte, Washington, Bailey Building.

For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.

mmami
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
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ibendroin & Boot Mfg.
\

Co sx^

Adams-Bagnall El. Co liU

Am. Circular Loom Co— iv

American Elec. Mfg.Co—
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Works i^

Am. TooKv Machine Co... sxli

Am, Silk Mfg. Co
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xvii
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Ohio Storage Battery Co.. xvii
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v
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xxviii
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Peru Elec. Mfg. Co.. xiv
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xv

Ph-:enix Ant. Filter Co vii
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Racine Hardware Co xxv
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.
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Schott, W. H xxii

Sells, O. P xxiii
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S. K. C. Specialty Co xxi

Smith, S. Morgan xxiv

Solar Carbon & Mfg. Co.. i
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x

Standard Electric Co xiv

Standard ElectrioTime Co. xvi

Standard Paint Co xiv

Standard Tel. & Elec. Co. xix

Standard Thermometer Co. x

Standard Underground Ca-
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Stanley Electric Manufac-
turing Co
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Vaile Co xvi, xvii
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United Electric Improve-
ment Co XX

U. S. Telephone Const. Co. xix

Vulcanized Fibre Co xvii

Wagner El. Mfg. Co xviii

Walker Mfg. Co

Want Advertisements.... xvi

Waterman, Ch as. H xxi

Webster, Warren & Co ... .
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Westinghouse Elec. and Mfg.
Co xxvi
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Electric Storage Battery Co.
Ohio Storage Battery Co.
Pumpelly-Sorley S. B. Co.
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Chicago Gen'l Fixture Co.
Electric Appliance Co,
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Adams-Bagnall Elec. Co.
Auerbach-Woolvertou El. Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corev, B. B.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation
General Electric Co.
Gen'l. Inc. Arc Lt. Co.
Greene, O. B.
Helios Electric Co.
Solar Electric Co.
Standard Electric Co.
Standard Thermometer Co.
Waterman, C. H.
Westinghouse El. A Mfg. Co.

Arc lilgbt Cord.
Samson Cordage Wks.

Batteries aua Jars
Andrae A Sons, J.
Boynton Multlvolt Batt'y Co.
Bunnell & Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.
Electric-Power Storage Co.
Electric Storage Battery Co.
3ordon-Burnham Bat. Co.
Hemingray Glass Co.
Leclanohe Battery Co., The.
Miamlsburg Electric Co
Newton Rubber Wks.
Ohio Storage Battery Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
PumpelleySorley S. B. Co.
Western Electric Co.

Beus.
Andrae i Sons, J.

Central Electric Co.
Electric Appliance Co.
Huebel & Manger.
Ostrander & Co., W. R.
Partrick & Carter Co
Western Electric Co.

Belting.
Shultz Belttue Co.

Blow Torches.
Union Heater Supply Co.

Boilers.
Abeudroth & Root Mfg. Co.
Babcocfc & Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Hogan Boiler Co.
Moyes, L. M.
Racine Hardware Co.
Weston Engine Co.

Boob^, BlectricaL
Electrician Publisldng Co.

Bronze .

Besly &Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brnsbes.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Co.
Solar Carbon & Mfg. Co.
Younglove & Gere.

Bnrglar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick & Carter Co.
Western Electric Co.

Cables(See Insulated Wires.)
Cables, Electric .(See In-
sulated Wires), Copper,
tSbeet and Bar.
American Elec. Works.
Brlxey, W. R.
Central Electric Co,
Eastern Electric Cable Co.
Elec. Engr. & Supply Co.
Moore, Alfred t?.

New York Ins. Wire Co.
Safely Ins. W. .t Cable Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons, Points AFlates.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey, R. B.
General Electric Co.
Greene, O. B.
Hardtmuth & Co., F.
Partridge Carbon Co.
Reisinger, Hugo.
Solar Carbon & Mfg. Co.
Wertheim Ed.
Western Electric Co.

Clochs, Watcbmen*s.
Southgate & Co., W. B.

Compound.
Chisholm & Co., A,
Standard Paint Co.

Conduits.
Am. Circular Loom Co.
Central Electric Co.
Interior Conduit & Ins. Co.

Construction & Repairs.
Crocker-Wheeler Elec. Co.
Ft.Wayne Elec. Corporation.
Hartley Elec. Wks.
Homer & Co , F. E.
Royal Electric Co.

Contractors and Electric
lasbt Plants.

Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm. H.
Card Electric Co.
Chic. Elec.-Mech. Ent. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Crossing & El. Co.
Ft-Wayne Elec. Corporation.
General Electric Co.
Interior Conduit & Ins. Co.
Royal Electric Co.
Schott. W. H.
SeUs, O. P.
Siemens & Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Westinghouse Elec & Mfg. Co.
Western Electric Co.

Copper.
Besly & Co., Chas. H.

Copper Wire Bouebt.
Swarts Metal Refining Co-

Copper ^Vlres.
American Electrical Works.
Besly & Co., Chas. H.
Brixey, W. R.
Bunnell & Co., J. H.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
Geoeral Electric Co, ,

Independent Electric Co.
National India Rubber Co.
Okouite Co. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordase.
Samson Cordage Wks.

Cranes.
Harrington, Son & Co., E.

Cross-Arms, Pins and
Brackets .

Anderson. Albert & J. M.
Brady, T. H.
Central Electric Co.
Central Mfg. Co.
Electric Appliance Co.
Elec Engr. & Supply Co.
Farr Tel. &, Const. Supply Co.
Fiberite Co., The.
Nuttal Co., R. D.
Partrick & Carter Co.

Cut-Outs and smtcbes.
Anderson, Albert & J. M.
Andrae & Sons, J.

Bryant Electric Co.
Bunnell & Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.
Electric Protection Co.
Farr Tel. & Const. Supply Co.
Fiberite Co., The.
Forest City Elec. Wks.
Forwth & Fisk.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hart & Hegeman Mfg. Co.
Huebel & Manger.
Interior Conduit & Ins. Co.
Louisville Elec. Wks.
MacCurdy & Smith.
NuttaU Co., R. D.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt. O S.

Royal Electric Co.
SoJar Electric Co.
Wagner Elec. Mfg. Co.

Desbs.
Ithaca Desk Co.

Dynamos.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colbum El. Mfg. Co.
Crocker-Wneeler Elec. Co.
Eddy Elec. Mfg. Co.
Fontaine Crossing & El. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit & Ins. Co.
Roth Bros, & Co.
Royal Electric Co.
Siemens & Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Economizers.
Fuel Economizer Co.

Electric Bailivays.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens & Halske Elec. Co.
Westinghouse E1.& Mfg. Co.

Electrical and llecbani-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan. Wm. H
Chic. Elec.-Mech. Ent. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Schott, W. H.
Sells, O. P.

Electrical Instruments.
Anderson, AlbertA J. M.
Bunnell & Co., J. H.
Central Electric Co.
Electric Appliance Co.
Elec, Engr. & Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick & Carter Co.
Piatt, O. S
Queen & Co. Inc.
Southgate & Co.. W. B.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Electric Protection Co,
S. K. C. Specialty Co.

Electroliers, etc.
Edwards, W. S. Mfg. Co.

Electro-Plating Nacb'y.
Besly & Co., Chas. H.
Colbum El. Mfg. Co.
General Electric Co.

Engines, (>es.
Otto Gas Engine Wks,

Enslues, Steam.
BaUA Wood Co., The.
Chuse & Co., J- F.
Racine Hardware Co.
Westinghouse Machine Co,
Weston Engine Co.

Engravers.
Chic. Electro & Stereo Co.
111. Engraving Co, - '-^

-"

Fan Outfits.
Central Electric Co.
Interior Conduit & Ins. Co.
Roth Bros. & Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Vulcanised Fibre Co.

Barnett Co.. G.& H.
Filters, OU,

Fire Alarms.
Partrick &, Carter Co.
Western Eleotrlo Go.

Forges.
Union Heater Supply Co.

Fuse TVlre.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

Gas Ailgbting, Electric.
Partrick & Carter Co.

jrears.
Besly & Co., Chas. H.
NuttallCo., R. D.

^^enerai Elec. Supplies.
Anderson, Albert & J. M.
Andrae & Sons, J.
Besly & Co., Chas. H.
Bryant Electric Co.
Bunnell*. Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.

Electnc Appliance Co.
Elec. Engr. & Supply Co.
Electric Protection Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Interior Conduit & Ins. Co.
Louisville Elec. Wks,
MacCurdy & Smith.
Metropolitan Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Piatt, O. S.

Queen & Co. Inc.
Sioux City Brass Works.
S. K. C. Specialty Co.
Solar Electric Co.
Standard Tel. & Elec. Co.

Globes and Electrical
Glassware.

Edgerton Pottery Co.
Edwards, W. S, Mfg. Co.
Peru Elec. Mfg. Co.

Gov'nors, Water wbeel.
Lombard Water Wheel Gov. Co.

Grapbite specialties.
Besly & Co., Chas. H.
Dixon Crucible Co., Job.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co.. The.
Newton Rubber Wks,

Heating. Electric.
Bowen, W. J,

Whittingham El. Car H. Co.

Insulators and Insulat-
ing llaterlals.

Anderson, Albert & J. M.
Andrae & Sons, J.

Brixey, W. R.
Bunnell* Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chisholm & Co., A.
Crocker-Wheeler Elec. Co.
Electric Appliance Co.
Elec. Engr. & Supply Co,
Empire China Works.
Farr Tel. & Const. Supply Co.
Fiberite Co., The.
Grothwell, A.
Hart & Hegeman Mfg. Co.
Interior Conduit & Ins. Co.
Johns Mfg. Co., H. W.
Louisville Elec. Wks.
MacCurdy & Smith.
Munsell & Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
Nuttall Co., R. D,
Okonite Co., The.
Partrick & Carter Co.
Peru Elec. Mfg. Co,
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Paint Co.
Standard Underground C.Co.

Insulated Wires and
Cables—Magnet Wire.

American Electrical Works.
Brixey, W. R.
Bunnell &CO..J. H.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.
Farr Tel. & Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated WireCo.
Okonite Co., The.
Pari-rick & Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

Ijamps. Incandescent.
Adams-Bagnall Elec. Co.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric A-ppliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York & Ohio Co.
Partrick & Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.&Mfg Co.

Llgbtnlng Arresters.
Colgate Co , Geo. L.

Diamond Electric Co.
Electric Appliance Co.
General Electric Co.

Slacbinery W^ipers.
.' Am. Silk Mfg. Co.

iaiagnet Wire. .

(See Insulated-Wires.)
mecbanlcal i**acbinery.
Am. Tool A Machine Co.
Besly & Co., Chas. H.
Harrington, Son & Co., E.
Lukens Iron & Steel Co.

lUca.
Johns Mfg. Co., H. W.
Munsell & Co. Eugene.

Mining Apparatus, Elee.
General Electric Co.
Independent Electric Co,
TPa,fl»o»nTi.a TTI A Mfo an

Motors.
Andrae & Sons, J.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colbum El. Mfg. Co.
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. & Supply Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit & Ins. Co.
Roth Bros. & Co.
Royal Electnc Co.
Sioux CltyBn*k Woras.
Standard Elfectiic Co.
Stanley Elec. Mfg. Co.
Wagner Elec. Mtg. Co.
Walker Mfg. Co.
WestlnghouBeEl. AMfg Co,

Paci):lng.
Besly**; Co., Chas. H.
Garlock Packing Co.

Paints.
Grothwell, A.
MacCurdy & Smith
Standard Paint Co.

Pbospbor Bronze.
Phosphor Bronze Sm.Co Ltd

Pianos and Organs-
Beethoven Piano & Organ Co.

Platinum.
Baker & Co.

Poles.
Morris, Tasker & Co.
Nuttall Co., R. D.

Porcelain.
Empire China Works.
General Electric Co.
Peru Elec. Mfg. Co.

Publisbers, Electrical.
Electrician Publishing Co.

Pnsb Buttons.
Central Electric Co.
Electric Appliance Co.
PartricK A Carter Co.

Bheostats.
Central Electric Co.
General Electric Co.
Royal Electric Co,

Sal AmmoniaO'
Klipstein&Co., A,

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander & Co., W. R
Partrick & Carter Co.

Speed Indicators
Besly &Co., Chas. H.
Colgate Co., Geo. L.
Queen & Co. Inc.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Springs-
Barnes, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster & Co., Warren.

Storage Batteries.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Pumpelly-Sorley S. B. Co.

Street Cars.
Brill, J. Q. Co,

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard taint Co.

Telegraph Apparatus.
Electric Appliance Co.
Partrick & Carter Co.
Western Electric Co.

Telephones and Tele-
phone nfaterial,

Andrae & Sons, J.

Central Electric Co.

2; Dudley Elec. Mfg. Co.
Farr Tel. & Const. Supply Co
Forsyth & Fisk,
Gustafson, W. A.
Keystone Telephone Co.
Mo. Telephone Mfg. Co.
Standard Tel. & Elec. Co.
U. S. Tel. Const. Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers .

Central Electric Oo.
Chicago Gen'l Fixture Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hartley Elec. Wks.
Louisville Elec. Wks,
Royal Electric Co.
Stanley Electnc Mfg. Co.
Wagner Elec. Mfg. Co,

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westinghouse El, & Mfg. Co.

Turbine WTieels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
Stillwell-Bierce i Smith-
" Vaile Co,

IJniTersities.
Cor. School of Technology.
Int. Corr. Schools.

Water W^beels.
Leffel & Co.. Jas.
Replogle Governor Wks.
Smith, S. Morgan.

Wire, Bare .

Anderson, Albert & J. M.
Besly & Co., Chas. H.
Bishop Gutta Percha Co,
Brixey, W. R.
Central Electric Co.
ElfiCtric Appliance Co.
Independent Electric Co.
National India Rubber Co,
Nuttall Co., R. D.
OkQ&lteCo., The.
Phillips Insulated Wire Co.
RtttnriftTd ^n^^ArPTrt^n^^ n r\j^
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CHICAGO EDISON CO.,
130 .A.X>.A.]!^S ST.,

DEAIiEBS IN Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
GUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES, Etc.

STOCK.

The American Circular Loom Oompany have

oi.eaed an office at No. 1114 Marquette Baild-

Ind, Chicago, where they will be pleased to Bee

their customers and friends.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

Multipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Office and W^orbs. Uangfleld. Ohio.

75 K. W. QENERATOK.

THE PIONEER FIRM.
American Branch Office, 60 liberty St , New York. F. HARDTMUTH & CO., I'uV.

NA,
STRIA,

THE PIONEER FIRM.
Beware of Impostors Claiming our Make.

THE ONLY MANUFACTURERS OF

"The Celebrated Austrian Cored
Send tor Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carry our Goods.
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ELECTRIC ^. orSAPi

Drop Forged Mechanical Clip.

EVERYTHING FROM THE GROUND UP-QUICK.

Western Agents for Billings & Spencer Drop Forged flaterial.

Rail Bonds, Construction
Tools, etc.

CENTRAL STATION SUPPLIES.
WESTERN DISTRIBUTERS FOR

Okonite Wire, Interior Conduit, Lundell Motors,

Helios Incandescent Arc Lamps.

flanufacturers of the PHAROS Incandescent Lamp.

GEO, A. McKINLOCK, Prest. CHAS. E. BROWN, Secy.

BRANCHES.
ST. LOUIS: Southern Electrical Supply Co.

KANSAS CITY: Gate City Electric Co.

NEW ORLEANS: loio Canal St.

BUFFALO: 112 White Building.

Central Electric Company,

Chicago.
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HART FLUSH SWITCHES.
XTeTTsT ^a.ce IPla-te.

BETTER PROPORTIONS. BETTER FINISH. MORE DURABLE.

Made of solid plate brass |inch thick, with beveled edges.

Jk'o^ 1 Plate for 5 and lO Amp,
Hart Switches.

Better Design,

Better Material,

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

S£ND FOR "CATALOGUE B."

THE HART & HEGEMAN MFG. CO.. "S" Back of Xo. 1 Plate.

THE PinSBURGH REDUCTION CO.
701 Ferguson Block and 121 Third Avenue,

PITTSBURGH, PA.

ALUMZirnM
Ingots, Bars, Sheets, Plates, Wire, Tubes and Castings.

The Pittsburgh Reduction Co. have their

own foundry and make a specialty of

ALUMINUM CASTINGS.
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THE BOUDREAUX DYNAMO BRUSH
lACH LAYER OF THIS ANTI-FRICTION METAL

SOME OF ITS USERS:
Acme Storage Battery M'^g. Co., St- Loa:s.

Ajax Forge Co., Chicago.

Boston Bolt Co., Boiion.

Buckeye Electric Co.. Clevelard.

Grimmer, Craig &: Co., Boston.

Cook County Criminal Court. Chicago.

Dresel Institute, Philadelphia.

Decatur Brewing Co., Decatur, 111.

Elwell-Parker of America.

East St. Louis PackirgCo., St. Louis.

Frankiin Sugar Refining Co., Philadelphia.

SOME OF ITS USERS:
American Ttlegraph & Telephone Co., New York.

Atlanta Constitution^ Atlanta.

Baldwin Locomotive Works, Philadelphia,

Brad'ey & Currier, New York.

Central District Printing Telegraph Co., Pittsburg.

Columbus Memorial Building, Chicago.

Dynamo-Electric Maintenance Co., Boston.

Detroit Jonrnal^ Detroit.

Electric Improvement Co., San Jo^^e, C&l.

Edison Electric Illuminating Co., New York.

Feigenspan's Breweries, Newark, N. J.

THE BOUDREAUX DYNAMO BRUSH COMPANY,
mailers Bollclins. CHICA«>0 Postal Telegraph Bnildins, 9IEW YORK.

For the Pacific Coat t, J. W. BROOKS & CO., San Francipco, Gal. SOXj"K! .A. CB-IElSTTS : For Canada, R, E. T. PRINGLB, Montreal.
For Maryland, Virginia, Dist. of Oolnmbia, ROBINSON ENQINEEHIKG CO,, Ballimore. For Tesaa, Ind. Ter., New Meiico, ArliansaB, BARDEN-SHEETS ELECTRICAL CONST'N CO., Houston, Texas.

MACHINERY USERS!
WHEN SUCH USERS AS-

Boston (Mass.) Electric Lt. Co.,
Woodberry Mfg. Co., Baltimore, Md.,
Laidlaw-Dunn-Gordon Co., Cincinnati,
Alden Spears, Sons & Co., Boston,
Cincinnati Street Railway Co.,
Temple Electric Co., Montreal, Canada,
Montmorency (P. Q.) Cotton Mfg. Co.,
Niagara Falls Hydraulic Power and Mfg.
And many others find it profitable to use

Co.,

SEVENfTYFIVE PER CENT SAVED.

Tracy's Patenl Oil FlltBr,
Manufactured by the PHOENIX AUTOMATIC FILTER CO. Racine, Wis.,

WHY IS IT?
Write us for further information. We can save you money. A few reliable agents wanted.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ

EDDY GENERATORS.
Direct Connected or Belted for Electrtc Railways, Central Stations, Isolated Ligbting or Power

EDDY MOTORS-StOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.
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STORAGE BATTERIES.
ARE YOU POSTED?

CENTRAL STATION MEN
DO
Yoiy

That a "Storage Battery Auxiliary" will help your plant over "that high point in the load line;"

will insure a reserve in case of a break down; will make your entire plant more efficient; will make

your service more reliable; will cut down your running time; will reduce depreciation; will lower

operating expenses, and will save your coal?

ELECTRIC RAILWAY MANAGERS
DO
YOU

KNCVir

That a Storage Battery Auxiliary will effect a reduction in the first cost of plant; will convert

a variable load into a steady load; will remove the danger of sudden strain on machinery; will

reduce "wear and tear," and will increase the efficiency of your entire plant?

FnmpeIIy-8orIey Central Station Cell.

DO
YOU

KATOTTir

That the PUMPELLY SORLEY STORAGE BATTERY is superior to

any other Battery on the Market, because it is stronger mechanically,

has a higher efficiency, and a greater durability?

ELECTRICAL SUPPLY MEN
DO
YOU

That there is a constantly increasing demand for a reliable Storage Battery from Dentists,

from Physicians, for Fan Motors, for Phonographs, for Kinetoscopes, for Ventilating Fan Motors, for

Sewing Machines, for Jewelers' Lathes, for Automatic Apparatus, for Laboratory Work, for Annuncia-

tors, for Gas Engines, for Telephones, for Block Signals, for Isolated Lighting Plants, for Carriage

Illumination, for "Oarless Boats," Electric Launches, and "Moto-cycles-"

7

?

7

7
(tTyn T'/l T^ A T'l? " Electrical men are posting themselves on the Storage Battery. Better write us AT ONCE for information.

^ *- A \/ LfJ:\. X lu We like to answer questions.

Pumpelly=Sorley Storage Battery Co.,

Main Office: 1540 MARQUETTE BLDC, CHICAGO, ILL.
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THE
iiiiiii E

OF PHILADELPHIA, PA.,

In addition to all American
Patents heretofore controlled,
has recently acquired from the

All patent rights for the
exclusive manufacture of

Acciilata-Ftt Attiei-BesicM,
OF HAGEN (IN WESTPHALIA), PRUSSIA.

Tudor Storage Batteries
In the United States, and is prepared to furnish

Batteries of this type of any desired size.

IM /^MMKM'^Mif ^maJ Aii0+ i-i<« the TUDOR BATTERY is used in eighty percent. (80%)n V^ermairiy ana MUSiria of an central stations—besides being installed in

15 RAILWAY POWER PLANTS and 5000 ISOLATED LIGHTING PLANTS.

TCDOB STOBACiE BATTEBIES-BOSTOSI EDISOSI STATION.

Storag'e Batteries are
Needed in Central Stations:

For particulars address,

1st. To effect reduction in first cost of plant. (Half steam power plant and half Storage

Battery Plant costs only three-quarters of what all Steam Plant would cost for same work.)

2d. To convert variable into steady loads. This will save machinery from strain.

3d. To effect a saving of from 20 per cent, to 40 per cent, in coal bills.

4tll. To insure reserve power in case of accident to generating machinery.

The Electric Sterage Batter) Gempany
Sole Manufactiirers of the "CHLORIDE ACCUMULATOR,"

PHILADELPHIA, PENNSYLVANIA.

P
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INCANDESCENT LAMPS.
WE ^*

MANUFACTURE
THE GLOBE

M LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu-'m. Samples and Prices Furnished

on Application. Corre>pondence Solicited

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.
j:^^E:r^T^ w^j:li^t:^e:id. w^fritte: \j^.

HIGH GRADE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

W. B. SOUTHGATE «fc CO.,
146 BOSTON, MASS'B" Franklin Street,

MELMXti AGEXTS FOR

WHITNEY ELECTRICAL INSTRUMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATE FOR ELECTRICAL PURPOSES.

THE PHOENIX
TRANSFORMER

IB UNEQUALLED mite

High Efficiency, Close Resulation.
!$iuall Ijeakage, 4(oiet Running;.

Attractive Appearanre,
Convenient Arrangt ment,

Separable Core, Removable Coil,

F.xeellent Fuse Device, and le in fact

A PERFECT TRANSFORMER.
Write for Catalogue and Pricee.

MANUFACTURERS

:

LOUISVILLE, KY.
SELLING AGENTS:

New York; J. A. Machado, 203 Broadway.
Philadelphia: Vallee Bros, k Co., 617 Arch St.

Denver: Russell & Officer Elect. Const. Co.
Dallas: W. T. M. Mottram.
OhlrAffn: Chicaeo Gsn'l Fixture Co.. 169 Adams at.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability.

It is Absolutely Non Freezing,
Labor Saving,
Free from Local Action,
Freedom from Gases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-
road Companies of America.
Send for descriptive circular and price list.

We pfuarantee all our Cells.

MANUFAOTUBED BY

The GordOQ-Bnrntiain Battery Co.,

82 West Broadway, New York.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The Original Mannfactnrers of the

SIMPLEX, WARD and KNIGHT LAMPS.
CHARLES *. BR/VMHALL, Selling Agent, 39 Cortlandt Street, NEW YORK.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

ELECTRICIAN PUBLISHING CO.,
6 Lakeside BIdg.,

Chicago, III.

ONE
DOLLAR
EACH.

BUCSETE QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.
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TRADE MARK
WIRES ARE THE BEST FOR AERIAL,
UNDERGROUND AND SUBMARINE USE.
RAILWAY FEEDER WIRES A SPECIALTY.



WESTERN ELECTRICIAN. October 26, 1895

E. E & S. CANOPY SWITCH.
This Switch is in all respects A KNIFE SWITCH placed UNDER a

COVER. The break is quick and positive, entirely out of the control of the hand.

Contacts and blades are made of pure copper. Easily wired and well proportioned.

Send us your orders and they will be promptly filled.

Electric Engineering & Supply Co.,
SYRACUSE, N. Y.

THE DAYS ARE GROWING DARK,
YOU NEED MORE LIGHT.

ARC LAMPS
Direct Current,
Alternating,
Ornamental.

General Incandescent Arc Light Go.'s Lamps

Can meet your desire for Style and Price.

_ "SDN-SCHMELZER-NDRNBERG" CARBONS.
''atjL_3—fl^^P* If you want anything in the Arc Lamp or Imported Carbon

Line, write to me.

R. B- GOREY,
General Sales Agent,

HAVEMEYER BLDC, - - NEW YORK.

Hogan Water Tube Boilers

Are supplying dry steam to engines of 100 H. P. turning

300 to 400 revolutions, and to engines with main pipe 238

feet long, without separators. No scale forms on

heating surfaces, and no feed water heaters required

with the Hogan Boilers. Steam can be raised in one=

half hour, instead of three hours. Consumption of coal

20 per cent, less than in any other boiler. Thousands

of dollars are saved by the continuous evaporation of one

pound more water per pound of coal, and the Hogan

Boiler evaporates two pounds more than any other

boiler in practice.

Send for "BOILER REVIEW." Read "TRUTH" and "PROOFS."

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK.

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

,
Electric Motors

Manufactured by

ROTH BROS. & CO.,
30 to 34 Market St., Chicago. III.

DYNA3I08,
8 to 75 I.iEbt Capacity.

EL.ECTRIC 3IOTORS,
1-8 to 7 Horse Power.

High Efficiency, Best Material,

Perfect Regulation, Low Prices.

Complete Plants Installed.

Special attention given to Dynamos and Motors
for Storage Battery use.

VULCABESTON CONTROLLEI! PUTS,

HOGAN BOILER CO.,

niddletown, N. Y., U. 5. A.

^ r^

SI33 S5058

All Controllers are Insulated with Vulcabeston.

G. E. 800 and WestingJiou.se Commutator Rings,

Brush Holder Bushings and Field Spools.

ISENI> FOR PRICE 1.IST.

Moulded Mica Trolley Insulating Materials, Frogs, Crossings,

Tree Insulators, Weatherproof Sockets, etc.

^ H. W. JOHNS MFG. CO.,

Gen. Elec. Go.

•i*0--iVi Randolph St., Chicago, III.

NEW YOKK. PHIL.\DELPHI-\. BOSTON. Westinghouge.

^
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ECQESE F. PHTI.I.TP9, PrOSt. W. A. Hathawat, Treoa, W. H. Sawtxb, Secy.

AMERICAN ELECTRICAL WORKS,
PBOTIDEWCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
ANIERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yobk Store, P. C. Ackerman, 10 Cortlandt St.

Chicago Stohz, F. E. Donohoe. 241 Madison St.

MoSTBEAL Branch. Eugene F- PhlUipB' Electrical Work*.

IRON ARMORED

IHSULATINe COHBUITS.
I

Two Wires in a Single Tube, the

I
Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works: 537 W. 34th St., Xew York.

Ed^rd. H. Johngon, Prest. E. ^. Little, Vice-Prest. and Gen. Mgr. Chas. P. Gaddes, Sec'y and Treaa.

THE

"CLARK" WIRE.
For Switchboard, Railway aad Motor nse, we make all

sizes of Stranded and Flexible Wire and Cablea with Clark's

loenlation.

The Clark Wire has been before the pnblic and in use for

Lhe past niijQ years, and haa met with anlvereal favor.

Thonsanda of miles of thia wire have been Bold, and
*r6 in nee thronghont the United States and Foreign Coun-
tries, and the demand for it ie conEtantl; increasing, becanse

it always gives perfect eatiefactlon.

BBAJS'CH OFFICE:

649, 1650, 1651 MONADNOCK BLDG.,
CHICAGO. ILLINOIS.

In • Letter from the Inspector of the Boston Fire Under-

writers' Union, he states: " A Thoroughly Reli-

able and Desirable Wire in every respect."

The Rubbemsed in inenlatlng our Wires and Cables la es-

pecially chemically prepared, and will not deteriorate, oxi-

dize oi* crack, and will remain flexible in extreme cold

weather, and le not affected by heat.

We guarantee our Insulation wherever used, Aerial, Under-

ground or Sabmarine, and our net prices are aa low, if not

lower, than any other firBt-cIaea Insulated Wire.

We shall be pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. CLARK,

Treas.and Gen'l Mgr.

HERBERT H. EUSTIS,

Preat. and Electrician.

^Sm
eej

'^-/-^^/^^^iSSTtii^

Subscribe for the Western Electrician.

GENERATOR AND MOTOR

COMMUTATORS
MADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E. HOMER & GO,, Clefeland, 0.

INSULATING, ODORLESS, QUICK DRYER.

Water Proof, Rust Proof, Acid Proof and Preservative.

A. GROTHWELL, 15 Halleck Street, San Francisco, Cal.

Ask your dealer for free sample, or write direct.

GRAPHITE SPECIAIiTIES
FOB KLKOTBICAIi VMKBi

OrapUte Bods of Tarlooa Iicnstha, from 1-5 Oli^ to lOO ohnu Beslstanaa
to tlia Inch. Oraphlte Boxes and Crucibles, Beststine Haata

of 4.00O Desreea. IiiiinI>leB Oladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

I
TQ SUCCESS

PRIM^UAW WMITP rnRF used e.^clusivelyforaIl incandescent Light-

ing at World's Columbian Exposition.

RAVEN WHITE CORE.

COMPETITION LINE WIRE.
CRIMSHAW TAPES, COMPETITION TAPES AHD SPLICING COMPOUNOS

Used in some of the largest buildings in the

United States.

Used by some of the largest Central Stations

and Fire and Police Departments in the US.

New York Insulated Wire Company,
5IAIN OFFICE:

13-17 Cortlandt St., New York.
BKANCHES: [ CHICAGO:

[ 320 iJearbnra St.

BOSTON:
134 CuuereBS 5t.

SAN FRANCISCO:
10':; Sacramento St

ELECTRICAL

SUPPLIES.

WESTERN ELECniC COMPtNV,
CHICAGO. NEW YORK.

ELECTRIC APPLIANCE CO.
CHICAGO, ILL

PETTINCELL-ANOREWS CO.,

BOSTON, MASS,

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,
ST LOUIS, W,0.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.
STEW irOBK OFFICE:

39 and 41 Cortlandt St.

FACTOBY:

Pawlucket, R. I,
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By an energetic worker, s position as eupt.

electric lightif's or railway p^au'', South, East

or West. Eleven yeais' experience with arc alter-

nating, power or railway- ConsTucted several

large plantP, under mndern con?tructioo; can fur-

nish best of references; was manager one plant

7 years. Age 35; would like to locate with a live

company. State full particulars regard to plant

and its field, also salary; will make choice at once.

Addres- "Hustler." carfl of Western- Electrician,
6 Lakeside Eoilding, Chicago.

WANTED.
A position by a rec3at graduate of Cornell

Cniversity, in the courses of electrical and me

-

chanical engineering; am twenty-four (24) years
old, and have had some eN:perience: will start on
a small salary; caa farnish best of references.
Address • <«raflnate,*' care of WestebsElec-
TSICFAS, Chicaf^'O, 111.

POSITION Wanted.
Pirat-claes, all-round man, of 14 years' practical

experience wants sitaatlon as foreman of winding
and general repair department with street railway
company or central station or repair shop. Can re-

pair any mate of dynamo, motor, iransformer or
arc lamp. Can do testing of apparatus. Best of

references. Married man, 39 years of age ^iU
gotoanv part of the U S. or Canada. Address
"Fo • enittn," oarw of WEsTERy Electbician.

WANTED.
A practical man «ni college graduate desires

position as superintendent of small electric light

station, or any other position of responsibility.

Can furnish good references.

Address "B. A. ii.,'"

Oare of Westebs Electrician.

To Incandescent Lamp Makers:

Position wanted by man of many years'

experience in lamp making. The cellu-

lose squirted filament a specialty. Has
also made silk and other filaments.

Address ''VOLTS," care R. Keog:h.

1S3 State St.. Chicago.

WANTED.
A first-class traveling salesman to

handle Dynamos and Motors. One who
can take an interest preferred. Address

with terms and references,

"F," care Western Electrician.

WANTED.
A position by a i'-oung man with lots

of energy and several months' e.xperience

in a lighting station. Am a graduate
of a first-class university and can fur-

nish exc'--llent references. Small salary
to start with. Address "Energy," care
Western Electrician.

POSITIOM WANTED.
An Electri ian would like to change his location;

at present with a railway, light and power com-

pany. Thoroughly understands all dynamos,
lines, transformers, lamps, and repairs for the

eame; also understands steam engines. A first-

clase armature winder. References if desired.

Address Box s. Central Hotel, Amsterdam, N. T.

WANTED.
Position by a thoroughly experienced

salesman of electrical apparatus. Have
good business for isolated plants worked
up. Would take a line of electrical sup-
plies for central stations. Address ''D. E.T./'
care of Western Electrictax, 6 Lake-
side Iluilding, Chicago.

WANTED.
First-class man to act as foreman

for an inside wiring business. State

references and salary expected. Address
"801," care Westers Electrician, 6

Lakeside Bldg., Chicago.

A SALESMAN
Having five j'ears' experience in pushing

electrical apparatus, well up In both
engineering and human nature, will be
open for permanent or temporary six

months' engagement in south or west
territory, November 10: 28 years old;

unmarried; habits, record and references

all right. Address "B. F. S.,"
Western ELECTRiriAN,

POSITIVELY
The Best Mads and Fin-

est Finished Desk on the

market for the monev.
Write for C.Haloc.

ithaca Desk Co., Ithaca, N.Y.

For number of years The Setb Thojias Clock
Co., of Thomaston, Cons., has done a good deal of

work for Electrical Companies, and would be glad
to increase thi8 4iDe of business. They will make
eeiimatesfor any aiticle tkin to Clock wort for

which A MODEL I^ FURNISHED, and -WHICH IS

WANTED IN QDANTIXrES. AddfeFg, SE TH TiiOilAS
CLOCK CO., ig Maiden Lane, New York.

Relaying Rails.
"WE OFFER FOR SALE THE FOLLOWING:

400 tons of 25 lb.

55 tons of 30 lb.

30 tons ot 20 lb.

eOO tons of 35 lb.

1,500 tons of 00 lb.

2,000 tons of CO lb. and 85 lb. in Canada.

New Rails.
340 tons of 07 lb.

400 tons of 70 lb.

.300 tons of 40 lb.

.500 tons of 48 lb.

FOE PARTICULARS ADDRESS

R. L GINSBURG & SONS,
Detroit, Mich., or Buffalo, N. Y.

Stllwell's Patent Live Steam-Feed Water Pnrifler.

Removes all Impuritiesi

Entirely prevents scale in Steam
Boilers. Catalogue on application.

W Tlie Stilffell-Biercfi & Siim-Yaile Co
DATTON, OHIO.

RiBdoD Iron & Loc'tive W'ks, S^n Francisco, Oal., Pacific Coast Agt

Telephone, Slaia
1096.

Wm. J. Alexander, tree.
Geo, T. SchoHter, Vice-Pres.
F. J. Welch, Secretary.

Photo and Wood Engraving:,

QHlCflQO ELECTROTYPE
6r STEREOTYPE QS.

196 and 198 Clark5treet, Chicago.

Fine Boob and Catalogue Work a Specialty.

RARE CHANGE, FOR SALE.
A controlling interest in an electric light

plant, lighting two cities. Vtry good reasons

for selling. For further particulars address,

M. 1.. OPPEXHEIMR«,
Eagle Pass, Texas.

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under

market for cash.

DYNAMO,

The

T. H. Brady, New Britain, Conn.. U. S. A.,

Mamifacturer of Mast Arms, Pole and
Swinging Hoods, Honee Brackets and
other Specialties for Conetrnction
Work. — Catalogues and FriceM fur-
nished on application.

MAP OF THE UNITED STATES.
A. luge, h&ndBonie Map of the United

Stttea, mounted and suitable for office 01

home use, is lisued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage

by P. 8. Ebbtib, Gen'l Pass. Agent, C. B.

ic Q. R. R., Chicago, 111.

Address

WESTERN ELECTRICIAN OFFICE.

The Only Bells
Made n'ith these
Impro^'ements

:

Non-TnraiDg,

Biniliog M
Contact Posts,

style F, Pivoted Ar.

mature Iron Frame
Bell.

Styles L R M, Iron

Box Bells.

Styles E U G, Wood
Box Bells.

Styles S A, Iron

Frame Bells.

All have pure Platlnoiu
Oontacts.

Highest Grade of all

Materiale.

Manufactured by

Huebel&Manger,
286-290 Graham St..

Brooklyn, HfwTobh.

TO MANUFACTURERS.
Space, light, heat and power FBBE at MattJiewa, Ch-ant

County, Ind.f to concerns that employ a limited number of men.
Ample railroad facilities, healthy location, good schools, improved streets,

electric lights, etc. Address GEO. N. CATTERSON, Treas.,

24 Kentucky Ave,, Indianapolis, Ind.

BEACON
(ALL GLASS)

1

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

BEACON LAMP CO.,
BOSTON, 1IIA8S.

Irviogton and Harcourt Sts.

ESTABLISHED 18)7.

WALLACE BARNES,
Manx fact urer of

FLAT, COILED AND WIRE

STEEL SPRINGS
OF EVERY DESCKIPTION

Send sample for prices. Bristol, Conn

WE REWIND
Dynamos and
Motors

To any Voltage.

Send your MacMnes to ns for Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

Bartley Elecfrical Woris,
KEPAIBEBS OF

Electrical Apparatus
AND DEALERS IN

Second Hand Dynamos, Motors and Transformers,

37.1 Uearliorn St., Chicaeo

oxcr>£:RS
For any electrical book published filled

promptly on receipt of price.

ELEOTBIOIAN PUBLISHING COMPANY

6 Lafaeslde Bnildln?, Ohlcsgo.

THE ELECTRIC GAUGE.

For

Testing

Batteries

and

tlie

Strengtii

of

Battery

Currents.

The only cooveoieat and practical instrument
for tbe purpose. It is indiepeneable to thgge using
batteries and having the care of them. The Pocket
Gflupe is the size of an ordinary watch, and is very
convrnient for the use of linemen, inspectorf, etc.
Price, IB. 00. Call for Warkfr's Patent Electhhj
Gauge, Manufactured only by

TlieStaii(larJElectrli;TiieCo.,Watertiiiry,CoiiD.

ELECTRICITY®i
Mechanical and Architectural Draivtnp,
Steam Engineering {Stationai'y, Marine, Loco-
motive). Plumbing, Heating, Civil Engineering,
Coal and Metal Mining , English Branches,

TAUGHT BY MAIL.
Twentv-seven Courses of Stud?'. Send for free

)

circular. State subject you wish to study

The InterDadonnl Correapondence Sehooln,
SCKAXTON. PA.

Engravers for Western Eloclriciwi,

ILLINOIS ENG. CO,,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,

CHICAGO.
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES is called to this CeJLEBBAT£l> "WATER
WHEELi as particularly adapted to their use, oa account of its remarkably steady motion,
high speed aiid great efhciency and large capacity for its diameter, being doable
tbe pon'er ot most wheels of the same diameter. It is used by a num'ber of the leading electric com-
paoieBwith great aatisfaclian. In the ecoaomical use of water it ta without an equal, producing the
highest per cent of useful effect gfuaranteed*

SEXn rOR CATALOGUE AND PARTKCVLARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to farnish Victor Turbines, either single or in pairs, on horizontal shafts,

and where the situaiion admits of their nee we recommend them.

The Stilwell-Bierce & Smitta-Vaile Co., Dayton, Ohio.
Blsdon Iron & Locomotive Works, San Franolsoo, Oal., Paclflo Coast Agents.

The Standard Open Circuit Bat^
teriea of the Worlds

SEND FOE CIBCULAK AND PRICES.

THE LECLANCHE BATTERY CO.,

in to 117 East 131st St., N. Y.
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Manufactured by The Butler Hard Rubber Co., 33 Mercer St., N. Y.

Our New Book Catalogue
Which is now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain
a complete list of all the electrical books published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING
6 Lakeside Building. CHICAGO.

CO.

nrORTK STAR POINTN
Is the title of a book of reference for all points be-
tween Chicago and Lake Superior on the line of
the Milwaukee & Northern R. R., end is a valnabte
publication for business men and tourists who may
be interested In the development of the agricnlt
Ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an Illustrated pamphle
telling ''Where the Trout Hide ''^ will be sent free
upon application to Geo. H. Heaflord, General Pas-
senger Agent, "North Star Route," Ohlcftgo, HI.

PRIMARY

BATTERIES.

DVER 5 VDLTS-5AMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO. 10. 12 and 14

Whipple Street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6i8in. ''

Price. $6.50.
Send for Sample

VULCANIZED FIBRE GO.

£]Sa7.A.13XjXS]SEI3D 1873.
80IiE JSANVFACTrBEBIS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wh^^i^gt'^n, DEI. The Standard Electrical Insulating Material ofthe World. 14 Si^^SF^^l it.t

Preserve Your Copies

-—^^^ Western Electrician.

BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

© Ija,lcesia.e B-u.ild.iiig-, ... CEIIC^i^a-O.

IMPERIAL DRY BATTERY.
The Imperial Dry Battery is Mr. Wm. Burnley's latest

and improved Dry Battery, and superior in every respect to
his first, or the old "Burnley Dry" Battery.

We are the only firm manufacturing his latest battery.
All batteries are made under Mr. Burnley's personal supervis-
ion. We are the pioneers in the making of successful dry
batteries and have had more experience in this line than
any other concern in the country.

When you buy the Imperial you have the satisfaction of
knowing that they are made by the original dry battery man-
ufacturers and guaranteed to be the best on the market.

SEND FOB RETISED PBICi: I^IST.

MIAMISBURG ELECTRIC CO., Miamisburg, 0.

The Ohio Storag^e Battery Company,
Sole Manufacturers, under Exclusive License, of the Ford-Wasliburn Storelectro Co.'s
^fA1*')<r<i Tt'lft^VIPG* The iuo«t durable Batteries ever prodaced. For Ntreet RallTrays, Liehtins Planfts, Tlfoirlf J anncbes,OtVI <l^v JJilttlyl lt;s» Kleetric Carriagrs. Wortors and. DenClsts; and for any other work wh**re a^tomge JUatteries can be used.

SPECIALTIES: Isolated Plants for house ligrhling, and cells for surgical, telegraph, telephone and phonographic uses. Small
cells made to order. Send for catalogue giving capacities, weights, etc.

l\f ATV Th^P A TTTR¥^'^ OT^ T^¥TI^' OFT I • Th•^bility tostandan incessant charge and discharge without, nnylnjary. which
^'A AXIl 1. i^J\. V \J llJZin TfX X XI- Ci \j IjXJUi ii^ an advantage that cannot be exaggerated ; the capability ofensuring a repeated,
discharge on a dead short circuit vplthout injury to the cells; the special form of cell which frees it from ihe weaknesses that have
made other types a failure.

EASTERN OFFICE: SOS Broadway, Kew Tork City. J. A. lUACHAUO, Agent.

52 WADE BUILDING,
CLEVELAND, OHIO, U. S. A.THE OHIO STORAGE BATTERY CO.,
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The Dudley Individual Telephone Signal

ADVANTAGES:
Practically Single Wire

service with party line

construction.
Ten subscribers on one

line, and no bells ring ex-

cepting one signaled from
Central.

SIMPLE,
EASILY

ADJUSTED,
SAVES MONEY.
Substantial saving in

construction and main-
tenance.

Can be used with any telephone on

single-wire or metallic circuit.

THE SUB^CBIBEK IS ACTOMATICALI/Y CALI/ED FBOII CESiTKAIi OFFICE.
mo MiN«>iiarc; of beiiL.s, except ivhen wanted.

Our General Manager is in the West exploiting the system and can be seen or addressed at the office of

Chicago Agents, RICHARDS & MEACHAM, 86 La Salle Street., Room 721.

SEND FOR CIRCULARS AND PRICES TO

The Dudley Electric Manufacturing Co.,
\

SI nSTGTXT- street, HSTeTTsT "STorl^, Or to Chicago Office.

WAGNER Sni chboards

ELECTRIC MANUFACTURING CO.

Trausforniers for all purposes.

First in every Competitive test.

Acknoivledged by all Engineers to be the most efficient

and most nearly perfect in mechanical design.

60 LT. TYPE D TRiNSFOKMEB.

General Offices and Factory at t^t. I^onis, Mo.

^^^ .^,_ ( BOSTON, 620 Atlantic Avenue. MINNEAPOLIS, 249 Second Avenue South. BUFFALO, 126 Erie Oo. Bank Bnlldlng.
k-Gl-jSIKr^I'ESJS;-^ PHILADELPHIA, 1000 Betz Building. CHICAGO, 3236 Monadnock Block. TORONTO, Canada, W. A. Johnaon Electric Go.

( CINCINNATI, 161 West Pearl Street. SAN FRANCISCO, 35 Market Street.

STORE ROOMS: BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS.

THE STEVENS FLDSB SWITCH.
These Switches are second to none. They are fire and damp proof. Mechanism is

simphcity itself. Nothing to get out of order. Make and break so wide that
no arc can form. Wired without removing casing. Buttons made of mother
of pearl. Base made of vulcabeston with porcelain cases.

e^^PARTICULAR ATTENTION IS CALLED TO OUR NEW DOUBLE POLE SWITCH. ^Write for price list and discount. ^f

THE ELECTRIC PROTECTION COMPANY,
MANUFACTURERS,

10S6 Filbert Street, PHlIiAD£IiFHIA.
Sinele Pole.Double Pol6,3-Way,
4-Way. anything you may want. New Doable Pole.

-^ ifli
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TWO OF A KIND.
NEVER BEEN BEATEN.

P. and B. COMPOUND,

N. I. R. WIRES AND CABLES.

WIRES AND CABLES.

Paints and Componnds.

Wherener they, have been

used they have given entire

satisfaction.

Street Railway 3Ien and other users will find it to their interest to write us for

information and prices before placing their orders.

GENERAL WESTERN AGENTS,

METROPOLITAN ELECTRIC COMPANY, iseigg Fifth Ave. Chicago,

342 Dearborn St.,

CHICAGO.FARRTELEPHONEf^ CONSTRUCTION SUPPLY CO.
To dealers and electricians we quote the following low prices net: Magneto bells, 10,000

ohm, i3.75; Magneto belle, 5,000 ohm, $3.60; Extension bells, $2.25; Hunnlngs dust transmit-

ter, alaminam front, $1.50; HODQincs dust transmitter, $1.00; Blake transmitter, complete,
i-2 00; Biakft parts of transmitter, $1.00; Induction coils, each 30c; Transmitter boxes, 40c;

Keci-Iver-, hard rabbtr, 90c; Receivers, electrose. S5c; Keceiverp, hooks with switch, 5(ic;

Backboards wlih battery box attachment, walnut. 90c; Backboards ^ith battery box attach-

ment, oak, 85c; Hand cords, 3-foot 15c; Dry batteries, best made, 25c; Binfllcp pOKts, 5c; Klec-

trose mouth piece, 10c; Switchboards, any size, ?;2.50 per line. Transmitters a Specialty.

Subscrilie for the Western Electrician,

For the "WESTERN ELECTRICIAN,'

—ftx.oo.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers,

Writ© for prices.

FORSYTH &FISK.
Sole Manufactnrers,

648 and «44 Rialto Bide i

ry Omce : 33 Mfrs Bldg.
cor. Canal and Randolph StM,

Factory Office : 33 Mfrs. Bldg., pUIP Apn

LONG DISTANCE NO. I LINE CUT

CARBON BALANCE

TRANSMITTER,

$io each; No. 6, $8,50 each. No. 6

is also long distance, but transmitter

is granular carbon and mounted on

bell box. Switchboard $2 and $2 50

per drop. Address all inquiries to

W. A. GUSTAFSON,
JOLIET, ILL.

Headquarters for TELEPHONES,
RECEIVERS,

TRANSMITTERS,

MAGNETO and

EXTENSION BELLS,

WIRE AND CORD,
WOOD BRACKETS,

GLASS INSULATORS.

The Most Complete
Stock.

•J

MILWAUKEE, - WIS.

Our lustrumenta
are absolutely

NON-INFRINGING.

Special Agent for Okonite Wire.

The M.£B. Telephone Go.
Own letters pat
issued April 12, 1

all possible form
mitters in which
not in constant
are not affected
Berliner Transm
in your orders.

ent No. 361,124,
887, which covers
s of Battery Trans-
the Electrodes are
contact, and they
in any way by the
itter Patent. Send

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

T
ELEPHONES N'

We are sole manufacturers of the celebrated
KEYSTONE LONG-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIED

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

Moonlight Schedule

FOR 1895.

Mailed to any address on receipt of

ID CENTS.

ELECTRICIAN PUBLISHING COMPANY,

6 Lakeside Building, Cliicago.

THE STANDARD

LONG DISTANCE A»D

EXCHANGE TELEPHONE,
MAI>I»OK, WIS.

EMPLOYING MILDE MICROPHONE.
jUilde Battery Transmitter. No adjustment reqaired. Will

not pack or get out of order.

We invite competition with all other instiuraents,
and send Phones for test to aay part of th« United States.

It is Absolutely Non-Infringing.

We Guarantee Protection to All Customers
TKSTI3IO^IA£.8

We submit among hundreds of others the following testimonials, and call attention to the fact that
they are from expert electriclanB, managers of exchanges and superintendents of railroad telegraph.
"A whisper Is distintly heard. We pronounce

the Standardperfect." Steele Co. (N.D.) Tel. Co.

"We talked to Eowell, 75 miles, through storm
Indnction. Have discarded the Bell for Standard.''

Pecob Ibeigation & Imp. Co..
Eddy, New Mexico.

"Have aaed Cushman, Harrison and Bell, but
consider the Standard far superior."

C. A. Rood, Keedsburg, Wis.

"I should recommend Standard to onr people, as
against any other with which I am familiar. The
test we gave was between St. Paul and Dickinson,
559 miles." O. C. Gbeene,

Supt. Telg. Northern Pacific Ey.

"Your Instruments are working very nicely and
every one exceedingly pleased with them. You
will have all the business you can do."

Home Telephone Co., Sjoux City, Iowa.

"The Standard when known will knock out In-
ferior instuments." u. J. Fry.

Supt. Tel. C, M. & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ey.

"Have given Standard extremely hard teetwhere
induction is heavy, with most satisfactory results.

J. R. Michaels,
Snpt. Tel. St. Paul A Dulnth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." HtjaiPBKEX Jones,

Washington C. H,, Ohio.

"Their pfBciency and working is perfect. We
shall use nolhine but Standard."

Gallagher Bbos. Meridian, Mise.

€OBBEl»POND£NCE SOILICITED.

""-. STANDARD TELEPHONE & ELECTRIC CO.jwfr;.
F. L. SPOONSB, President. H. A. T&YLOR, Tresssi-ec, E. W. BATOHELDEB, Secretory.
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THE FREEMAN
J--3wS=^5«.

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,

providing additional strength to such an extent that this cell can be used where no other would be practical.

AGENTS WANTED IN ALL CITIES.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

J.FrankDnnbar,
Treasurer, j.iij n x uj.i xtvijji/jjj.i wui^

87 Summer St., Boston Mass. «i

THE.

UNITED ELECTRIC

IMPROVEMENT CO
OFFICE AND WORKS;

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series incandes-

For all Systems

Current, Candle-

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

OOBBESFONDEKCE SOLICIIBD. SATIsrACTION QCABANTEED

The Electric Railway of To-Day.
By H. B. PRINDLE.

60 PAGES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

The author describes the ELECTRIC RAILWAY

SYSTEM in a popular manner, using such language

that thi reader who is unfamiliar with technical terms

can readily understand the construction of the appa-

ratus and the functions of various appliances used. in

the electrical propulsion of street cars.

it contains a vast amount of useful and valuable

information for every motorman and those interested

generally in Electric Railway work and improvement.

PRICE 25 CENTS.
POSTAGE FREE.

Electrician Publishing Co.,

6 Lakeside Building, Chicago.
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ARC LAMPS!!
For Incandescent Circuits. For Direct Current.
For Alternating Current. For Railway Circuits.

Focusing, Twin and Series Lamps.
All new lamps, all in perfect order and ready for use.

CARBONS!!
High Class Foreign and Domestic.
Cored Carbons, Tested Carbons.
Siemens & Halske, Lacombe, Hardtmuth; Ship
Cored, National, Fidelity, Solar and Globe Carbons.

These Standard Goods MUST BE SOLD to close an
Estate. Write for particulars to

CHAS. H. WATERMAN,
1305 Havemeyer Building,

26 Cortlandt Street, NEW YORK.

sales Agent for
) J^»- ^ ^^^^pb. j

Assignees for Francis R. Upton.

THE ONLY

Reflector Plate Alternating Arc Lamp.

The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee So per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same

number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energ^y absorbed in the regulating device.

Durability of all its parts ; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

Spencer's Direct Current Constant Potential Lamp.
Guaranteed not to see-saw.

Send forCatalogue and Prices.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

CENTRAL ELECTRIC CO.. Western Agents, Chicago, 111.

ANCHOR ELECTRIC CO.. New England Agents, Boston, MaPs.
MOORK & BATLI'l, "Weetern New York Agents, Buffalo, N. Y.
EARR fe ATKINSON. Stale Agents, Clpveland. Ohio.
GLOBE ELECTRICAL SUPPLY CONSTRUCTION CO., Agents for New York City and Brooklyn.

98 Vandnm St., New York.
W. T. M. MOTTRAM. State Aeent, Dallas, Tex.
THE MOUNTAIN ELECTRIC CO., Agents for Colorado, Wyoming. Utah and New Mexico, Denver, Colo.
CALIFORNIA ELECTRlCiL WORKS. Pacific Coast Agents, 35 Market St., San Francisco, Cal.
MACHINERY SUPPLY CO.. South Pacific Coast Agent, Los Angeles, Cal.
SCHMINKE & NEWMAN, Agents for Lonielana and Mississippi, New Orleans, La.
PADUOAH ELECTRIC CO., State Agents, Padacah, Ky.

S.

K.

C.

S
P
E
C
I

A
L
T
I

E
S.

c
I

A
L
T
I

E
S.

S. K. C. SPARK ARRESTER
STORM and BUG
PROTECTOR.

S. K.C, ARC CUTOUT.

8. K. C. SWITCHES.
S. K. C. HANCER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write for Circulars and Prices.

S.K.C. SPECIALTY CO., Pittsfield. Mass.

Arc Lamps,

•••••Carbons,
AT

BOTTOM PRICES.

standard "Ward" 110 volt, direct current,
6 1-2, 8 and 10 amperes, $9.50 net.
Short "Ward" 110 volt, direct current, 6 1-2,

8 and 10 amperes, $9.50 net.

With hoods $1.25 additional.
Long "Knight" 110 volt, direct current, 4

to 10 amperes, $9.50 net.

Short "Knight" 110 volt direct current, 4 to
10 amperes, $9.50 net.
Twins-Long, 110 volt, direct current, 5 am-

peres, $12.50 net.

Medium "Kni«:ht" 110 volt, direct current, 4
to 10 amperes, $9.50 net.

Alternating "Knight" 10 to 14 amperes,
$9.50 net.

Twins Short 110 volt, direct current, 5 am-
peres, $12.50 net.

"Ward" photo-engraving lamps, 20 amperes,
for 110 volt direct current, with stand, reflec-
tor and resistance, $40.00.
"Ward" photo-engraving lamps, 20 amperes,

for 220 volts direct current, with stand, reflec-
tor and resistance, $50.00.
"Ward" Searchlights, with parabolic reflect-

ors, 20 amperes, 110 volt direct current,
$136.00.
With ground glass lens, $175.00.

O.^"R :QC3DO's

.

18,600 Crouse-Tremaine Co.'s., $7.50 per 1.000.

6 3,850 Nurnburg's, 31,000 Nationals, $7. 50 per 1,000.

33,900 Siemens & Halske. 26.300 Fidelity, $6 CO per
1,000. 13,075 "Lacombe," 3,300 Hardtmutb, (Blue list
prices. Discounted 5 to 40 per cent, according to quantity.)

Acamplete stock of parts for "Ward Lamps" at re-
duced prices, and all styles of arc lamp globes.

Having purchased from the receiver all the stock of the
Electric Construction & Supply Company, I will continue
the business, giving prompt attention to all orders.

O. B. Greene,
14 Cortlandt Street, New York.
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L.. L-.J TEL HARRISON 284.

CONSULTING AND CONTlfACTINC ENGINEER.
Consulting, Specifications, Testing, Specialties. Electric Street
Railways, Electric Lighting and Steam Plants installed Complete.
Present properties looked over and improved.

American Tool & Machine Company,
302 FEDERAL STREET, BOSTON, MASS., U. S. A.

Correspondence solicited regarding the application of Vertical Screw
Belt Tightener, Improved Worrall Clutch System, High Grade
Shafting, Pulleys and Hangers for the transmission of power.

ELECTRICITY FOR ENGINEERS.
New Edition, Just Out! Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I, CONTENTS.—CHAPTER I: Electricity; Positive and Negative; CondactorB, Non-
OonductoTB and Insulators; Electr'»-Mntive Force; Volts; ResiBtance; Ohme; Current; Amperes.

—

CHAPTER II: DynamoB; Magnets; Field Coils; Electro Magnets; Permanent Magnets.—CHAPTER III:

ArmatureB, Construction of, Differeut Kinds of; Commotatore, How Made and Connected; Heating of
Armaturee; Eddy Currents.—CHAPTER IV: The Current; How Produced; Induction; Series Wound
Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Current and Constant Potential Dyna-
mos; Series and Parallel; Parallel or Multiple Arc System.—CHAPTER V: Incandescent Lamps; Fila-
ments; Connectione; Flashing; Exhausting; Testing; Candle Power; Operated in Series; Automatic
Cut-Out; In Multiple Arc or Parallel; Multiple Series; Multiple Series Cut-Out; Three Wire System.

—

CHAPTER VI: The Arc Light; How Formed; Causes of Unsteadiness; Remedy; Effect of Shades or
Globes; Shape of Carbons under Different Conditions of Burning; Arc Lamps; Regulating and Cut-Out
Mechanism; Action of Current; C utch Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.

—

CHAPTER VII: Commutators and Brushes; The Brush Commutators; Brushes; Different Styles of
Brushes; Double Brashes; Single Brushes; Troubles with Commutators and Brushes; Correct Position
of Brushes; Sparking at Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Cur-
rent Regulation; Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.- CHAP-
TER IX: Americin System of Automa Ic Current Regulation; The Dynamo; Regulator; Action of Regu-
lator.—CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of
Circuits through Dynamo, Regulator aud Lamps; Dial or Regulator; Care and Adjustment of Dial; Dial
Controller; Oircuita and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound Constant
Potential Bruah Dynamo.—CHAPTER XI: The EJison System; Automatic Regulator; Circuits of Regu-
lator; Circuits of Dynamo; Action of Raeulator; Howell Pressure Indicator; Diagram of Circuits; De
Bcriptlon of Parts and Operation.-CHAPTER XII: Excelsior System of Automatic Current Regulation;
Dynamo; Armature; Diagram of Circuits; The Regulator and Motor; Action of Regulator.—CHAPTER
XIII; Schuyi er System of Automatic Current Regulation; Dynamo; Armature, Commutator and Brushes;
Diagram of Circuits In Armature and Field; Regulator; Circuits In Regulator —CHAPTER XIV: Thom-
son-Houston System of Automatic Current Regulation; Dynamo; Armature; Commutator and Brushes;
Controlling Magnet; Wall Controller; Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse Sys-
tem of Three-Brush Automatic Ourrett R-gulation; Dynamo; Extra Brush; Resistance Coils and Regu-
lator.—CHAPTER XVI: Ampere Meters; Tangential Scale; Solenoid M^tera.—CHAPTER XVII: Volt-
meters; Pressure and Potential Indicators.-CHAPTER XVIII: Testing; Galvanometers; Astatic Needle;
Differential Apparatus.—CHAPTER XIX: Wheatatone Bridge or Electrical Balance; Diagram of Circnits
and Methods of Use; Bridge and Rheoatat; Round Form; Square Form.—CHAPTER XX: The Magneto
as a Testing Instrument; Armature; Field; Bell; Diagram of Circnits.-CHAPTER XXI: Coupling Dyna-
mos Together; In Series; In Shunt; Series, Shunt and Compound Wound Machines.—CHAPTER XXII:
Switches and Switchboards; Loop Switch; Plug and Socket; Change Over Plug and Socket; Conclusion.
CHAPTER XXIII: Electric Motors, General Principles the Same as in Dynamos; Types; Shunt and
terlsfl Motors Suitable for all General Purposes; Regulation of Shunt Motors; Of Series Motors; Conn-
er E. M. F.; Direotlon of Rotation and Direction of Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos; Principles of the Field.
Field Current Armature; Winding; Connections; Lamination; Different Types of Alternators; Regula-
tion; Leading Systems; The Brush Generators; Magnets; Armature; Principles of Induction.^CHAP-
TER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures; Field Magnets; Ferranti
Armature, Field Magnets; Winding; Collectors.—CHAPTER III: DynamoB, Concluded; Siemens Dyna-
mo; Best Magnetic Circuits; Stanley Conitaut Current Dynamo; The ArmtLure; Self Induction; Regula-
tion —CHAPTER IV: Induction Coils; Converters; Transformers; Economy of Distribution; An Elec-

trical H. P.; Losses in Conductor; Induction Coils; Effect of laduciion; T.ansformers.—CHAPTER V;
Transformers, Continued; Induction Coils; ConvorterF; Transforming Up and Down; Desigu of Trans-
formers; The Static Charge; Protection Against; Grouriding the Sscondary; Other Devices; The Foil
Protector; Different Types of Transformers.-CHAfTER VI: Transformers, Concluded; Fuses; Regu-
lation; Winding of Transformers; Connecting to Circuit; Regulation; Salfty Fuses.-CHAPTER VII:
Parallel System; Series Arc Light System; Diagram of Circuits; Parallel Svstem; Primary Circuit;

Secondary Circuit; Placing of Transformers; Fiiee^; Diagram of Series Arc Light Circuit —CHAPTER
VIII: Lines of Force; Hysteresis; Magnetic Penetration; Thn Circuit of L;nef of Force; Experiments
with Magnet; Rapid. ty of Reversals and Hysterei=is,—CHAPTER IX: Arc Lamps; In Series; The West-
inghouse Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER
X: Arc LarapB, in Multiple; Slattery Different. al Lamp; Mechanism of Ltimp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use wiih Alternating Currents Differ

from those used with Continuous C irrents; Ammeters; Voltmeters; Description of Several Forms of

Instruieents -CHAPTER XII: Measuring Instruments, Continued; Hot Wire Instruments; The Cardew
Voltmeter; Details of the Instrument: Low Potential Voltmeter —CHAPTER XCII: Voltmeters: Double
Coil Voltmeter; Two Types.—CHAPTER XIV: Spring Meter*; Curled Spring Meter.—CH\PTER XV:
Twisted Strip Instruments; Diagram of Connections and Operation of Instrument.— CHAPTER XVI:
Recording Meters; Stanley Meter; Coostruction and Principles of Operation; Diagrams of Parts; Slattery

Induction Meter; Description of Parts and Principles of Operation; Watt Meter; Thomson Meter.
—CHAPTER XVII: Generators in Parallel; Difficulties in Operating; Alternate Current Generators in

Parallel; Arrangements of Circuits and Machines for Operating in Parallel; Diagram of Common Ar-
rangement of Machines aud Circuits.—CHAPTER XVIII; Ohm's Law; Strength of Current; Formulas
and Examples; Power and Heating Effects of Currents —CHAPTER XIX: Ground Alarms and Leah
Detectors.

PRICE, $2.50.

Orders for Above Books, or any other Electrical Works, Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHINC CO., 6 Lakeside BIdg., Chicago.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

Consulring Electrical Engioeer.

spfcui-ty:
Electric Railways aod Power Stations.

1541 Jlarquette BIdg.. Chicago.

William H, Bryan, m. Am. soc.m.e.

MechaDical and Electrical Engineer.

ConenltaHoDB, Eeports, Estima'ee, Plane, Specl-
flcationfl, Superintendence, Tests, Parctiaslng.

Designs of Central StatiouB a Specialty.

Turner Bollding, St. Louis.

FordeBain,
E,,,,ri^,^,j

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Oonstructirg, General Engineering.
Testing. Expert in Patent Causes.

Suite 1057. 1058 and 1059
Monadnock Building, CHICAGO.

0. P. SELLS,

ELECTRICAL EUGIHEER,
EXPEter

In Eleotbical Constrttction.

plans, specifications and supervision.

Hennen Building, New Orleans.

J. FRANCIS SJIAI-I., PropT. ^^ ^^^^ ^^^„,„g, j„^ ^„y.

Chicago Electro-Meclianical Enteipiise Co., wllTeottoor^er.

Designers, Draughtsmen and Contractors we solicit patent caoses.

^p ..-V We are in a position to inter-

est Capital in any device of

Machinery- Appliances- Mechanics »• Electricity, j;^^^^ ^^^,

Suite i339-i340 Monadnock Block, CHICAGO. write or caii at our office.

Pateot Office Wort „ ... New Inventlong ^^1 cnmnmoicaHona etricfy

a Specialty. Consulting Engineer. Developed. confidential.

The Electrician Publishing Co., 6 Lakeside Bldg.,

Chicago. Headquarters in the West for all latest

Electrical Books. Write for catalogue.

Just Wbat Yoa Are liooklDQ Fori

A NEW AND VALUABLE BOOK.

ELECTRIC LIGHTING PLANTS
TI2EII3 COST -^XTID 0^»E:I3.^TI0^T.

f

^y -^Kr. J. ^XTO^XjXI'S'.

Data compiled from station reports of electric lighting plants employing overhead circuits, with suggestions pertaining to

the information usually desired by the non-technical purchaser.

With Numerous Illustrations, Diagrams, Plans, Tables, Etc. 275 Pages. Cloth. Price $2.00, Postage Free,

This work gives all necessary data for the erection of an electric light plant of any size.

THE COST OF ARC LIGHTING. THE COST OF INCANDESCENT LIGHTING.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamp8, Arc Plants, Belting, Bollera, Boiler Settings, Boiler Efficiencies. Boots,

Bn'ldicg, Cost of Arc Dyoamos and Lamps, Cost of Arc Plants Erected, Cost o£ Alternating Dynamos,
Cost ol Alternating Plants Erected, Cost of Belts. Cosn of Boilers, Cost of Brick Chimneys, Cost of Cop-
per for Alternating Circuit, Cost of Corliss Edgines, Cost of Compound Corliss Eneines, Cost of Com-
pound High Speed Engines, Cost of Coodeneera, Coat of Friction Clutch Pulleys, Cost of Heaters, Cost
of High Speed Eogiues, Cost of lacandesceat Dynamos, Cost of Idlers, Cost of Injectors, Cost of
Meters, Cost of Motors, Cost of Operating Lamp>* per hour. Cost of Power Generators, Cost of Poles,
Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft Couplings,
Cost of Stacks—iron, Cost of Stacks—brick. Cost of Steam, Cost of Transformers, Coat of Wire,
Chimneys, Circuit Loss, Contract Blanks, Current Distribution, Circuits—overhead, Circular Mils of

Wire, Depreciation. Direct Connected Apparatus; Dynamos, Dynamo Data, Economy of Condensing,
Economy of Covering Steam Pipes, Economy of Heater, Efficiency of Engine?, Engines, Equivalent
of Ourreot in Horse Pow^r, Equivalent Rates of Lighting, Fuel, Horse Power of Belting, Horse Power
of Motors, Horse Power of Shafting, Incandescent Arc Lamps, lastrumenta, Instructions for Employes,
Insulation, Labor, Load Chiirt, Meter Connections, Municipal Ownership, Natural Gas, N. E. L. A. Stand-
ard Rules, Oil, Outcome of Practical Management, Pole Line, Puileyri, Rope Tr-iasmission, Resistance
of Wire, Rules- Fire Uoderwrlter^, Report Com, on Data N. E. L A., Reports of Cities Owning Plant,
Reports of Cities nontractiog. Stock Room, Shafting, Traiaformera. Transformer Curves, WirlnR
Tables—Primary Wiring. Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire, Wire
Formula, Water Power, Wood as Fuel.

The Only Book of Its Kind in the English Language. Pricey $2,00.
PAPER COVER, $1.00 PER COPY.

S-nSAIXE POTTITZSR PLANTS

ARE BQVIPPEB WITH

WE8TINGHOUSE ENGINES.

COSIPOUND. 5 to 1,0(M» H. P., nnequaled adaptability, high fuel duty and moderate cost.

STA1V]>ABI>, 5 to ii50 H. P., Higii-class autnmatic engine for general service.

JUAllOB, 5 to 75 H. P., A durable and efficient automatic engine at a low price.

CATA1.0«!IJE ON APPI^ICATION.

THE WESTINQHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S. A.

SELLING OFFICES:

26 Oortlandt St., New York, N. T. 171 La Salle St., Chicago, 111. 53 State St., Boston, Mass.
WesUnghonse Bldg., Pittsburg. Pa. 210 Dreiel Bldg., Philadelphia. Pa. 37 College St. Charlotte, N. G.
21-23 Fremont St., San Francisco, Cal- 259 Main St., Salt Lake City, Utah. Wonderly Bldg., Grand RapidB,
All Offices of the Westlnghouse Electric & Mfg. Co, And All Foreign Oountrles. Mlob.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Beoent Improvements made In the Kew American Turbine have Increaaed the power hb per their dlanii
eter, and prodttoed greater efficiency from whole to half water than any other tnrbine, as evidenced by tha
CoUowlng, copied from certified tests made at Holyoke. Maes., on the dates named, and signed by A, F. Slc^
man, engineer Id charge of experiments, and E. S. Waters, hydraulic engineer.

The originals of these certificates and tests of other sized wheels can be seen at onr office.

Test of a 45-inch TVheel-July 9, 1894. Test of a 42-inch Wheel -July 14, 1894.

Head.
Rev. per
Mln.

On. Ft.

per Sec.
Uorae
Power.

PTCent Head.
Bev.per
Mln.

Cu. Ft.
1
Horse

per Sec; Power. P'rOent

Whole Gate
7b

*'

r.
"

V4

16.06

16.42
16.78

17.03

16.8H

119.17
122.00
117.33
111.83
118.67

141.68
127.18
112.60
98.12
82.07

205.27

196.19
176.74

149.99
118.40

79-76
82.68
82.18
79.31
76.62

Whole Gale 16.33

% " 16.66

a " 16.69

% " 17.13

VS " 17.48

128.00
134.80
129.33

126.26
121.00

134.18
120.85

104.85

92 76
70.80

199.66

188.14
162.89
142.40
98.86

80.60
83.09

82.77
79 21
70.60

For Information and aatalogae write

THE DAYTON GLOBE IRON WORKS CO..Da;ton,OJ.S. A.

ilF^tf^fif»fl""^A^MW'MSf&mEiMiMtii J^

L.M.MOYES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a liieli enaranteed percentage and great steadinesH of

motion, under variable loads. An uneqnaled concentration of power,
and an unprecedented high velocity. Its quickly operating l>al-

anced gates, affords prompt and fine regulation by governor. Satis-
faction guaranteed -where others fail. Write for catalogue, and slate

your wants.

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A

New Dynamo Tenders' Hand-Book.
By T. B, BADT.

226 Pages, 140 Illustrations. FlexibIe<CIoth Binding;.

5 1-2x3 inches. Price $1.00.
Size of Type Page

This is, as tlie name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It Is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Booli: sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lalceside Building, CHICAQO.

For all Purposes.
Scrap and Native Platinum Purchased.

BAKER & CO., 40S-4I4 Xew Jersey
Railroad Ave., Newark, N- J.

CALIFORN IA EXCURSIONS.
PEBSOAIAI^I^Y COMDUCTED.

Leave Chicago via the Burlington Route {0. B.
& Q. K. K.) every Wednesday at G.35 p. m, Eoute
via Denver, Denver & Klo Grande Ry. (the scenic
line) and Salt Lake City. These excnreiona are
accompanied by an experienced agent, of the
Burlingtoa Koute, thoroughly familiar wllh Oati-

fornia. The latest model of Pullman tourist Bleep-

ing cars are used. They are fitted with every
comfort; carnete, apholetered seats, mattresses,
pillows, bed linen, toilet rooms, etc. They lack
onlysome of the expensive finish of the Pullmans
run on the limited express trains, while the cost
per berth is only about one-third. Aek your near-
est ticket agent for particulars and descriptive
folders, or write to T. A Grady, Manager Burling
ton Route Excursion Bureau, 211 Clark Street'
Chicago, III.

Going to

California.
The Burlington Route is tlie only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and withont change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicaeo

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the desigu

and construction of plant. Consult us if possible before completing your plans.

With REPLOGLE'S COHPOUND REGULATORS we are prepared to undertake
and guarantee the government of water-power for all purposes, including Electric
Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical

and Mechanical Governors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Gives more poTrer as to diameter with a

higher percentage ofnsefnl effect than any other
water-w^heel heretofore made. All sizes, right and left

hand, are ballt from patterns perfected under systematla tests In
the Holyoke Testing Flume.

Parties having power plants which are nnsatisfaotorr, and
those contemplating the improvement of powert^j will find It im
their interestto confer with me, a8 I am willing to guar-
antee resnlts where others have failed, no mat*
ter what makeoftnrbine has been in nse. STATB
RRUUIREMENTS AIVB »£AID FOB CATA-
I^OGVB.

S. MORGAN SMITH. York, Pa.
Eitlmates tnnUitaed f«r oompleto power ptantou4

rMolta VBAruit«»4«

FUSE WlREp-r--,„^
AND LINKS h

capacity.

FOR ALL SYSTEMS. ) ""^rJ7™.

The Independent Electric Co.,

39th St and Stewart Ave.. Chicago^

riectric Railway Supplies
^^^ rsJyiy!y?ii|'^,ŷ g|^^^^ The larg-est and most prosperous stree
^^B ("^M^ii^^^lRll^^^teL:'^V^^^ to all others on account of sreater strentrtl

GEARS. PINIONS. BEARINGS, TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies In tlie country are nsin0 our supplies, and they prefer them
and durability. Correspondence Solicited.

TIlis is ttie Improved

Nuttall Trolley.

Try It once, and you

will want no ottier.

R. D. NUTTALL COMPANY
F. &. ESTEP, Preeident and Treasurer.

J. R. McGINLEY, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY. PA.
CHAS. J. MAYER, 121i Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 180 iiummer St.. Boston, Mass., New Eogland States Sales Department.
STANDARD R'Y SUPPLY CO., Mouadnock Block, Chicago, 111., N. W. States Sales Department.
A. S. PARTRIDGE, Bant of Commerce Building, St. Louie, Mo., S. W. States Sales Department.
OHAS. A. OAVAGNA, Neave Building. Cincinnati Ohio. Centra! States Sales Department,
EDWARD P. SHARP, 44 Niagara St., Baflalo, N, Y., Northern States Sales Department.

--pnTTTiTTWgii'. fa TTRWIW AK.. Naw Qrleana SalaH Dapt. No. 321 Magaziae St., New Orleans, La. JOSHUA HENDY MACHINE CO., Paolflo Coast Sales Dept., No. FreemoDt St., San Frandsoo, OaX.
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The Bowen Electric Heaters
EXCEL THEM ALL!

For HEATING TROLLEY CARS. Uabins, Stslerorms. Show Window.', Forlable Stoves, f tc
I PaieQ;ed- )

REQUIRE. THE LEAST POWER.
RdKahle, Dorable, Simple. ConveoleDt. Best of all—Warms flio far evenly tbronahout.

Adapted to all atylea of care, and every system of oircmts. BJgnis for sale. Correap' ndence sollc.ted.

Edwin Harrington, Son ^ Co., Inc.,

Lathes
1524 PennsylT-ania Atc,,

Philadelphia, Pa

W. J BOWEN. -
' No. -28 State Street.
. N'ORWALK. OHIO.

ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering^. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Conqress St.. East DETRO'T, MICH.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and ^^Compound Safety

Water Tube Boilers.

BUILT IN UNITS OF SO TO lOO H. P,

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

Speclflcations, dra^riags and Prices famished
on application.

Send for Catalogue of Climax and Compound Boilers.

On electrical subjects sent

to any address on receipt

of price, postage

Electrician Publishing Co.,

6 Lakeside Builillng.

Chicago.

FREE!
Our 24-page catalogue of Organs,
also our new anJ elegant catalotjui'

or Pianos, containing 16 pp. We
have the largest manufactory in
the world.from which we selldirect
totheconsumeratwholesaleprices,
thus saving the profits ot the dealer
and the commissions of the agents.
We Turn ish a (irst^lassOrgan,war-
ranted 20 years, wii:h ^07 CA
stool and book.foponly v^ f lUU
Ko money required until instru-

ment has been thorouirhty tested
in yourown house. Sold on instal-
ments. Easy payment.
We positively gitarantee every

OrganandPiano23i/ears. Sendfor
catalogue at once ifyou wantto ob-
tain the greatest bargain on earth.
Write Tiame and ^.ddress plainly,
and we will send by mail same day
letter is received. Asanadvertlae-
ment, we will sell the first Piano of
ourmake in a» I 7E Stool, booR
place for onlyV I fwi and coverl
free. Regular prire, $3.^0.

BEETHOVEN PIANO A. ORGAN CO.| P> O. Box iMH WASHINGTON

C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDEES OF EAILWAT AND TEAMWAT OASS OF ALL GLASSES.

Sx>eolal attention given to the building of Electric Motor and Trail Oua.

Ballders of ErlU No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Trucfe.

Drill Presses,

Traveling

Cranes
ind

Hoists

for

your

repair

shops

RELIABLESENCINE.
AntomatlR Cut-Off, Self-Oillnc,

Perfect BeKulation,
Simple Constrnetlon.

Adapted for Electric Ll^ht or any Parpoae requiring
Power and H-*avy, ContlnaoQa Work.

Moderate Prices.

Write for Circulars and Prices to the Manufaoturern,

J. F. GHUSE & CO., MATTOON, ILL.

Bound Volumes
OF THE

Western [legtrigian

FOB SAI^,

From Vol. I. to Vol. XV.

ADDBESS

ELECTRICIAN PUBLISHING CO.,

6 IiakeBlde Building. Chicago.

Racine Automatic
HIGH SPEED

ENGINES,
From 1 to 125 H. P.

Esperially Adapted for

ELECTRIC
LIGHTING,

And all placs whpre
high Bpeed hi onneciloa
with economy la desired.

Over 2,500 in use.

Forcapioeand Tabalar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new 1

to B H. P. Automatic
Engine and Boiler
outfit.

Racine Hardware Co.,
W. r. PARISH, Gen'l Sales Manager,

W, Marquette Building.

Works. Racine, Wis. CHICAGO. ILL.. U. S. A.

ROOT IMPROVEO WATER TUBE BOILER.

SBLUNQ AOENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Oliio.

Security Building, St. Louis, Mo.

AeENOnOTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

REGgRSp&MAR' mZE^SMEiiriNtSCO-tlMITED,

22DQ VWSHINGfON AVE^PHlLftDELPHIA.

"ELEPHANT BRAND PHOSPHOiR^BRDNZE"
INGOTSiGAstiNGS,WiREiRQDS,SHEETS,ETC.|

-^ de:Lta^metai2^
CASTINGS, STAMpmesJSND FORGINGS.
ORIGINAL AND SoLelVlSKERim THE U.S. I
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Westinghouse Electric & Mfg. Co.,

We invite particular attention to our new 50 H. P. Steel Motor.

In design, construction and performance this motor is distinctly

superior to any other motor of equal power upon the market.

For information, write to the nearest district office.

We manufacture Electrical Machinery of the highest class, Multipolar Railway Gen-

erators, belt driven and direct connected, Controllers, Lightning Arresters, and all

details of car equipments.

WESTINGHOUSE ELECTRIC & MFG. CO.,

BRANCH OFFICES IN ALL THE LEADING CITIES.

em
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THE CELEBRATED
1

C<

Wood" Electrical Machinery

FOR ARC AND INCANDESCENT LIGHTING

Ko. 10, IJS-ligtt, 2,000 c. p. Wood Arc Dynamo.

is renowned for its efficiency, reliability, simplicity, superior design,

construction and finish.

FORT WAYNE ELECTRIC CORPORATION,
FORT WAYNE, IND.

BRANCH OFFICES:

NEW YORK CITY: 115 Broadway. SAN FRANCISCO: Electric Imp. Co., MINNEAPOLIS, MINN.: New York Life Building.

CHICAGO: R. 622-625 Marquette Bldg. 35 New Montgomery St. CINCINNATI, OHIO: 402 Neave Building.

PHILADELPHIA: 907 Filbert St. PITTSBURG, PA : 405 Times Building. SAN ANTONIO, TEXAS, 207 Lasoya St.

BOSTON, MASS.: 17 Federal St. NEW ORLEANS, LA.: Southern Electric ATLANTA, GA.: 25 Marietta St.

ROCHESTER, N. Y.: Powers Building. Mfg. & Supply Co. ST. LOUIS, MO.: 60 Turner Building.

COLUMBUS, OHIO: 57 East State St. OMAHA, NEB.: 104 Bee Building. KANSAS CITY, MO.: W. T. Osborn & Co.

EXPORT DEPARTMENT, I 15 BROADWAY, NEW YORK, N. Y.
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POROUS .^^-

tVhy not set
tbe beet? <$^;:^^^^
1S88. _^^>^ J,?!!;

.^^^^ trial order.

<^^ ' -CUPS
ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies

125 South a:^ St. " Philadelphia

Catalogues on Application
Sand Businees Card and mention

' Western Edeotbioian.

fcSEMUINE RAWHIDE

BlACE LEATHER.
' gpLTZS PATENT

iy' i|jLLEY COVER.

ILLT DRESSING^ ^ -^ -^^^e-ad^ AND
WOVEN LEATHER LINK BELTING* ^^^^^gElJ CEMENT.

»t l.on.8,ai« USA ^=Sajor(Lrcular5

BBA-\"0HE3: 164 Summer St., Boston; 113 Liberty St., New Toik; 129 North 3d St., FliiladelpliiB.

Dynamo
C^ELTING-.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

G IjakesideBliIg., - Chicago. $1.00

i WE- CARRY
—s-iM-s5ToC-K-|

) PE:RPoRAT19nS- l
I

(^

I rtCAMAL-ST:

FIRE!

The destruction of our works by fire on April 7, was almost complete.

We have already resumed manufacturing and are making limited shipments which are daily increasing.

Send us your Orders* We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrical Engineers,

KTe'c^' Te"orb.
SIZES UP TO eso BC. p.

FIRE!

DIack Diamond File Works.
Est. 18G3. Inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work. -

Files made to

order to suit any

purpose.

Our regular goods are on sale in every les ding Hardware
Store in the United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia. Pa.

^^Slf'x-
^

MANY SWITCHES
HAVE OtME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TKY THEM AND WONDER "WHT YOD EVEE USED

ANY OTHEK.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

HAVE THE APPEARANCE OF BEING

HXSATZ:!) BY STESiLIKE
When equipped with the Whittingham Electric Car Heaters. Four two-inch

wrought iron pipes run the full length of the car, and are maintained at a tem-

perature of 180° with a minumum expenditure of current.

REGULATED TO HALF AND FULL HEAT.
Have been in satisfactory use since 1893. For descriptive catalogue address

THE WHITTINGHAM ELECTRIC CAR HEATING CO..

703 EQUITABLE BUILDING,
BALTIMORE, MD.

Western Agency: WALLACE ELECTRIC CO., 305 Dearborn St., Chicago, III.

MEOBERY SWITCHES
and absolutely WATERPROOF

Si:i.I.INQ AQENTG:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.

A. W. SOLOMON, Savannah, Ga.
HOEFOEN, MOXHAM & 00.,

No. 80 William St., New Yorli.

JOSHOA HENDT MAOH. WOEKS,
San Francisco, OaL

IVIanufactured by THE FIBERITE CO., Mcchanictille, N. Y.

L.
?iifflii

^MW^ .

'.f^S» '

j^i ^HkUt'"

\- .

Electric liigbtlDg and
Power Apparatus.

THE

The Brnah Doable Arc

Lamp Patents Bostalned by

repeated declsiona

of U. S. 0onrt3. BRUSH
ELECTRIC CO.,

No. 10 Arc Dynamo, 100 ligbts, 2,000 candle power.

Agencies in aU large cities.

The Russell Electric Company,
Denver, Colo.

Bagnall & HiUis, Yokohama, Japan. Office and WvrkS, COT. Belden and aiason StSn CliBTTKl AIVJD, OHIO
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"^"h.'r!HixsoN,"' Simplex Blectrical Company,
IU7 Honadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. Trndereronnd and Submarine,
tor Telephone, Telesrapb, Itlglit and Poorer,

H.EBITE TAPES. Write for oatalogaes, eamples and prlcei.

W. B. BBIXEY. aifr., J. E. HA.1II, Cren'l a.|[ent

X03 Broadway, Neir York.
8. F. B. aiOBSE, CAtlPOBNlA FIiKC. WK.S.

<'hicaso, 111. I$an Francisco, I'al.

nsfr OBI/EAKS KIiBC. CO., Mew Orleans, JOa.

Packard Lamps
are the only lamps which give full candI<«c-?f-|-„=^ ^
power at initial efficiency after burning six'

'[-^-f^^^

hundred hours. This we guarantee. ,
„_ -Ae

aEW YORK ft OHIO COMPANY, ^-"'^Sj^
MAKERS or PACKAKD LAMPS. WABEKSf, OHrO. !^^{^^y^J

ANDERSON STEEL TROLLEY POLES AND HARP

PIVOTAL BOSTON TROLLEYS.

Beceived only Award for Trolleys at CUcacot

Mannlaotured b7 AXBEBT & J. H. AWDBBSOIV, 289-293 A St., Boetou, Masa.

IRON
CLAD

RHEOSTATS,
&UMUFACTUBXD BT

6eo. L. Colgate Company,

136 Liberty St., New York.

H. DUBANT OHEEVBB, }BnslneB« Managers. GEO. T. MAK80N,
Genu Supt.

THE OKONITE COMPANY,

W. H. HODQINS,
aecretary.

LIMITED,

13 Park Row, New Yorfec
INSULATED

WIRES AiDCABLES,
For Aerial, Submarine and Underground Uis.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tapn.
BBANCHES:Chicago, Boston. Philadelphia. Pittsbar^h, AlinneapoUs, Cincinnati,

Eansaa City, Omaha, liOnlaTille, St. r.oui9, San FraDcisco, Limdon and So. America.

i-ON'-i

TRADE MARK.

IMPORTED

Carbons
FOR ARC LIGHTS.

Ed.Wertheim.cm

EQUALTOTHE
BEST.

Kept in Stock.

5S 8. Canal St.,

CACO.

SOLAR carbon; MANUFACTURING CO.,
aiANVFACTITBEBB OF

Carbon Rrushes, Battery Carbons.

Solid Electric Light Carbons^
For BD7 Syetem, of any degree of harduesB.

Soft Cored Carbons (xot Hoiitow),
For Arc Lsmps on Incandescent and Railway Circuits

SOLAR CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE, PITTSBURG, PA.

E". :m:ooisei,
MANTTPAOTDBEB OF

mSUIiATlSD EIiESCTRIG mriRE,
FXJiSXXBUE. CORDS and C3A.1B.XSES.

)MO and SOS North Third Street. - - FBIIiADEIiFHIA, PA.

BEST OF ALL IS TIELEm STANDARD,
aiade by J. H Bl'XSIEIil; & CO., ^6 Cortlandt St.,IKew York.

Bert Construction and Ingrediente, Strongest, moBt Durable and Reliable. Size 6x2H, 60 cts per coll

.

LIB FEAT. DISCOUNTS.

^ESTIIN ElBcteal iD^liFumenli Co.,
-^^^ 1 14-120 William St., NEWARK, N. J., U. S. A.

_^ E^BT

W«Bton**Bound Pattern ' Voltmeter,
Style F.

We desire to call attention to a line of

cheap but excellent Switcliboard Instru-

ments for Direct Current Circuits, which
we designate as

"Round Pattern," Style F.

These Instruments are particularly

suitable for Isolated Plants and Fesder

Circuits in Railway and Power Plants.

Voltmeters in ranges from 3 to 750 volta.

Ammeters in ranges from 1 to 2,5(0 am p.

All Weston Instruments- are unsurpassed

in excellence of workmanship, in accu-

racy and economy of operation.

Mention the Westebm Ei,eotbician when writing
for catalogues.

Best

Boilers.

Our Boiler Shop le eqaipped for
making large boileru Iq two sheets
as ^hown In the cat. No seams In
fire, no laps to catch scale and mod;
bottoms smooth and easily cleaned.

The Murray Iron Works Co.,

BURLINGTON, IA.

WRITE
FOR PRICES.

COLUMBU
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 OUve street, ST. LOUIS.

^^^^^^%\\^ OFFICE AND FACTORY, SANDUSKY, 0.
( AGENTS: )

0. J. Mayer, Betz Bldg,, Philadelphia, Pa.
Smith «& Wallace, Hamilton St , Boston, Mass.
Ed. f. Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur a. Partridge, Bank of Commerce Bldg.^

St. Louip, Mo-
Standard By. Snpply Co., MonadDock Bldg.^

Chicago, 111.

Keger & Atwater, 214 Pine St , San Fraaclaco^
California.

Central Elpctrio Co., 173 Adams St., Chicago,
Harry M. Shaw, 126 Liberty St., New York.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plant**
flstimates and Drawings Submitted.

WESTON ENGINE CO..
PAINTED POST, N. Y.

KEPRESENTATIVICS.
JULIAN SCHOiiL& CO., - 126 Liberty St., N. Y. Olty,
HOFFMAN-RUSSELL CO., - 82 Lake St, Chicago, HL
8CEANT0N SUPPLY & MACH'Y CO., - Soranton, P«.
THOS. K. CAEEY & BROS. CO.. 26 Light St., Baltimore, Md.
MITCHELL. LEWIS &: sTAVER CO., Seattle, Wash.

STANDARD UNDERGROUND CABLE CO., U/IRFS and CABLESTHE BOOKEBT. WESTINGHOUSE BUILDINa, TIMES BUILDING, H III ^B^^ *^ 1 1 wl \0 ^^ W^ ^H^^ V
nHrniim PTTTSRnRG. NEW TOEK. ^^ ^ " — jr
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General Electric Company.

THE

MONOCYCLIC

SYSTEM
OF

ELECTRICAL

DISTRIBUTION.

THE

MOST ECONOMICAL SYSTEM
FOR THE OPERATION OF

INCANDESCENT LAMPS, ARC LAMPS
AND

MOTORS
FROM A

SINGLE

ALTERNATING

GENERATOR.

MONOCYCLIC GENERATOR DIRECT-CONNECTED TO BULLOCK ENGINE.

TTHP riPNPPATOP^ are simple, practical and efficient. They are'SELF-REQULATlNG. They
1 1 llJr VJL*i^L*IV^^ 1 V7IVP will carry Lights and Motors in any proportion up to their full capaci'tv"capacity.

THE MOTORS ^^^ efficient, SELF=STARTING and EASY to OPERATE. They have no^ V*-' commutators, collector rings or brushes. No condensers.

GOOD REGULATION. NO UNBALANCING.

The Monocyclic System is the Solution of the Day Load^Question.

Boston, Mass., ISO Summer Street.

New York, N. Y., 44 Broad Street.

Syracuse N. Y'., Sedgwick, Andrews & Kennedy Bldg.
Buffalo, N. Y., Erie County Savings Bank Building.
Philadelphia, Pa., 509 Arch Street.

Baltimore, Md., 227 East German- Street.

Pittsburg, Pa., Times Building.

MAIN OFf ICE: SCHENECTADY, N. Y.
SAtiES OfVICES:

Atlanta, Ga., Equitable Building.
Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.
Detroit, Mioli., 13 Rowland Street.

Omaha, Neb., 309 South 13lh Street.

Kansas City, Mo.. New York Life Building.
St. Louis, Mo., Wainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.
Helena, Mont., Electric Building.
Denver, Colo., 505 16th Street.
San Francisco, Cal., 15 First Street.
Portland, Ore., Worcester Bldg.

For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.
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Okonite Co., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Underground C.Co.

Insulated Wires and
Cables—Hagnet W^lre.

American Electrical Works.
Brixey, W. R.
Bunnell A Co. .J. H.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Parr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Partrick A Garter Co.
Phillips Insulated Wire Co.
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Standard Underground C.Co,

Lamps. Incandescent.
Adams-Bagnall Elec. Co.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co,
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
GlobeElectric Light Co.
New York A Onio Co.
Partrick A Carter Co.
United Elec. Imp, Co.
Westinghouse Elec.AMfg Co.

Lightning Arresters.
Colgate Co., Geo. L.

Electric Appliance Co.
General Electric Co.

Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn EI. Mfg. Co
Crocker-Wheeler Elec. Co.
Eddy Elec. Mfg. Co
Elea Engr. A Supply Co.
Ft.Wayne Elec. Corporation.
Gate.s Elec. Mfg. Co
General Electric Co.
Hartley Elec. Wka
Interior Conduit A Ins. CoRoth Bros. A Co
Royal Electiic Co
Sioux CltyBr*4y Works.
standard Electric Co
Stanley Elec. Mfg. Co.
Wagner Elec. Mfg. Go
Walker Mfg. Co.
Westinghouse EL A Mfg Co.

Facklng.
Besly A Co,, Chas. H.
Oarlock Packing Co.

Paints.
MacCurdy A Smith.

Phosphor Bronze.
Phosphor Bronze Sm.Co Ltd

^l"1?® ^n** Organs.
Beethoven Piano A Organ Co.

Platinum.
Baker A Co.

Poles.

MachinerT AVipers.
Am. Silk Mfg. Co.

magnet Wlre.
(See Insulated Wires.)

mechanical Machinery.
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Murray Iron Works Co.

miea.
Johns Mfg. Co., H. W.
Munsell A Co. Eugene.

mining AJtparatus, Elec
General ETectric Co.
Independent Electric Co.
Weitlngtionie El.A MfK- Oo.

Morris Tasker A Co
Nuttall Co., R. D. '

Porcelain.
Empire China Works
General Electric Co
Peru Elec. Mfg. Co.

Publishers, Electrical
Electrician Publishing Co.'

Push Buttons.
Central Electric Co.
Electric Appliance Co
Partrictt A Carter Co.

Rheostats.
Central Electric Co
General Electric Co.
Royal Electric Co,

Sal Ammoniac.
Kllpsteln ACo., A.

Speaking Tubes.
Central Electric Co
Electric Appliance Co
Ostrander A Co., W R
Partrick A Carter Co.

Speed Indicators
Besly ACo., Chas. H.
Colgate Co., Geo. L
Queen A Co. Inc.
Weston Electrical Inst Co
Whitney Elec. Inst. Co. '

Springs.
Barnes, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
Electric Storage Battery Co,Ohio .Storage Battery Co.

Street Cars.
Brill, J. G. Co.

Tapes. Insulating
Ainerican Electrical Works
Brixey, W. R.
Central Electric Co,
Electric Appliance Co
Moore, Alfred P.
New York Insulated Wire Co
Okonite Co.. The
Simplex ^ectrlcal Co.

^^?®^.^P^ Apparatus
Electric Appliance Co
Partrick A Carter Co

'

Western Electric Co,

Telephones and Tele-phone naterial.
Andrae A Sons, J
Central Electric Co
Farr Tel. A Const. Supply Co
Forsyth A Fisk.

^
Gustafson, W. A,
Keystone Telephone Co
Standard Tel. A Elec Co
U. S.Tel. Const. Co
Western Electric Co
Western Tel. Const. Co.

Transformers.
Central Electric Oo.
Chicago Gen'l Fixture Co
Ft.Wayne Elec. Corporation
General Electric Co.
Hartley Elec. Wks.
Louisville Elec. Wks
Royal Electric Co.
Stanley Electric Mfg Co
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car
General Electric Co
Westinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Replogle Governor Wks
Smith, S. Morgan.
StlUwell-Bierce A Smith-
Vaile Co.

VniTersities.
Cor. School of Technoloev
Int. Corr. Schools.

Water Wheels
Leffel A Co., Jas.
Replogle Governor Wks
Smith. S. Morgan.

Wire, Bare.
Anderson, Albert A J. m
Besly A Co., Chas. H.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co
Independent Electric Co
National India Rubber Co
Nuttall Co., R. o"""^^

^•
Okonite Co., The.
PhlUIps Insulated Wire Co
Standard Onderground 60
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CHICAGO EDISON CO.,
ISO .A.Ty.A.'sais »t..

DEALEES IN Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND GLOBES,
RUBBER COVERED WIRES, NORWICH CABLES, Etc.

IN STOCK,

ARC LAMPS!!
For Incandescent Circuits. For Direct Current.

For Alternating Current. For Railway Circuits.

Focusing, Twin and Series Lamps.
All new lamps, all in perfect order and ready for use.

CARBONS!!
High Class Foreign and Domestic.
Cored Carbons, Tested Carbons.
Siemens & Halslie, Lacombe, Hardtmuthy Ship

Cored, National, Fidelity, Solar and Globe Carbons.

These Standard Goods MUST BE SOLD to close an
Estate. Write for particulais to

CHAS. H. WATERMAN,
1305 Havemeyer Building,

26 Cortlandt Street, NEW YORK.
c 1 ^ A^^«* tf^- ^ Wm. J. Hammer,
Sales Agent for

, j„^„ p R„j„,ph

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability.

It is Absolutely Non Freezing,

Labor Saving,
Free from Local Action,

Freedom from Gases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFAOTUBED BT

The GordoD-Bnrnliain Battery Co.,

82 West Broadway, New York.

"J.P."STYLES Of TROLLEY HANGERS.
Strong and Light,

Highest Grade Workmanship and Material.

Moulded Mica Vu'cabeston
Insulation. Controller Parts, etc.

SEN^D FOB BEVISED PBICE LIST.

H. W. JOHNS MFG. CO.,
340-343 Randolph Street, CHICACO.

NEW YORK. PHILADELPHIA. BOSTON.

THE UPTOH ARC LAMP
For All Circuits.

The Cheapest to Buy, Use
and Maintain.

Standard Thermometer Co.,

The Original Manufacturers of the

SIMPLEX, WARD and KNIGHT LAMPS.
CHARLES A. BRAMHALL, Selling Agent, 39 Cortlandt Street, NEW YCK.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

Multipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Office and Works, llansfield, Ohio.

75 K. W. QENEEATOK.

THE PIONEER FIRM.
American Brancli Office, 60 liberty St., New York. F. HARDTMUTH & CO.,

VIENNA,
AUSTRIA,

THE PIONEER FIRM.
Beware of Impostors Claiming our Make.

THE ONLY tWANUFACTURERS OF

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carry our Goods.
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DISAPPOINTS

l^-^l.

Hundreds

of Miles

in Stock.

vain
regrets

never come to the man who buys Okonite.

It proves its worth with every day of use,

and passing years add increase of honor.

It never wears out. It never disappoints.

Central Electric Company,
»73=i75 Adams Street,

CHICAGO.

All Sizes.

For Every

Purpose.

ST. LOUIS:
Southern Electrical Supply Co.

NEW ORLEANS:
loio Canal Street.

BUFFALO:
112 White Building.

KANSAS CITY:
Gate City Electric Co.

HART FLUSH SWITCHES.
l^TeTTT' ^a-ce ^la-te.

BETTER PROPORTIONS. BETTER FINISH. MORE DURABLE.

No. 1 Flate for 5 and 10 Amp,
Mart ISwitcheis.

Better Design,

Better Material,

Made of solid plate brass ^-inch thick, with beveled edges.

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

S£ND FOR "CATALOGUE B."

THE HART & HEGEMAN MFG. CO.,
"9°
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J. HOLT GATES, President and Manager. ADOLPH LISSAN, Superintendent.

8ATES ELECTRIC MANUFACTURING CO.,

,

BUILDEIRS OF

MODERN, HIGH CLASS

Multipolar Dynamos and Motors,
DIRECT-CONNECTED AND BELTED.

Carbon Brushes of Ample Surface on all Machines.

New Style Commutator witli Removable Segments.
Slotted Iron-Clad Armature. Self-Oiling Bearings.

Mica Insulation. High Finish Throughout.

OFFICE, FACTORY,

1 139 and 1 140 Monadnock Building, Corner Clinton and Harrison Streets,

THE DAYS ARE GROWING DARK,

YOU NEED MORE LIGHT. •

ARC LAMPS
j

DIRECT CURRENT,
j
ALTERNATING,

i
ORNAMENTAL.

^ii£-^^^'

GENERAL INCANDESCENT ARC LIGHT CO.'S LAMPS

CAN MEET YOUB DESIRE FOB STYLE AND PRICE.

Y
"SUN-SCHMELZER-NURNBERG" CARBONS.

If you want anything in tiie Arc Lamp or Imported Carbon Line, write to me.

GENERAL
9 SALES AGENT.

HAVEMEYER BUILDING, NEW YORK.
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Mailers Bnilillnr-

l'HICA<^0. The Boudreaux Dynamo Brush Co.
tACH LAYER

ITfTT

Postal TelfSTPaph BIdg..

tACH LAYER OF THIS ANTI-FRICTION METAL

SOLE AGENTS.
For >he Pacific Coast

J. W. BROOKS, San Francisco,
Cal.

For Texas, Indian Territory, New
Mexico and Arlonsas

BARDEN-'iHEETS ELECTRICAL
C'ONST'N CO., Houston, Tex.

1-1250 PART OF 1 'NCH THICK.

o

SOLE AGENTS.
For Canada—

R. E. T. PRINCLE, Montreal.

For Virginia, Maryland, District of
Ifeh Columbia-

ROBINSON ENGINEERING CO.,
Baltimore.

Vy^t^i^T CDT-JFR cz:L_j^irvi:
SAN FRANCISCO SAVINGS-UNION BUILDING: - They have been in constant use and are giving the best of satisfaction, there being no sparking

or cutting, which was the case with copper or carbon. They run perfectly cool, and do not require any oil or

commutator dressing, and are far superior to any that we have yet used.

WACNER ISivitch boards

ELECTRIC MANUFACTURING CD.

Transformers for all purposes.

First in every Competitive test.

Acknowledged by all Engineers* to be the most eflicient

and most nearly perfect in meehanieal desi&n.

60 LT. TYPE D TKiNSFORMER.

General Offices and Factory atSt . IJonis, Mo.

( BOSTON, 620 Atlantic Avenue. MINNEAPOLIS, 249 Second Avenue South. BUFFALO, 126 Erie Co. Banb Bailding.
..Gi-Sl^JOXSSS: i

PHILADELPHIA, 1000 Betz Building CHICAGO, 1236 Mooadnock Block. TORONTO. Canada, W. A. Johnson Electric Co.
C CINCINNATI, 161 West Pearl Street. SAN FRANCISCO, 35 Market Street.

STORE ROOMS: BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing
Co., Chicago. You CAN'T

procure too many
reliable, readable
books to READ

EDDY GENERATORS.
Direct Connected oi Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIOM OR HIGH SPEED.
We build all necessary aj>paratua for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail arid Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

-
.

- ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.
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THE
ElECTBIB STOP BBTTEBy BOJIPIIIiyiiiiiii

OF PHILADELPHIA, PA.,

In addition to all American
Patents heretofore controlled,
has recently acquired from the

All patent rights for the
exclusive manufacture of

Acmltteii-Ftt Atl-GesicM,
OF HAGEN (IN WESTPHALIA), PRUSSIA.

Tudor Storage Batteries
in the United States, and is prepared to furnish

Batteries of this type of any desired size.

I
mm f^^i0w*tmr%w%%t «« m ^ Aiic»+i«iA the TUDOR BATTERY is used in eighty per cent. (80%)n Germany ana MUSIlla of all central stations—besides being installed in

15 RAILWAY POWER PLANTS and 5000 ISOLATED LIGHTING PLANTS.

TUDOB STORAGE BATTERIE8-BOSTOK EDI80N STATION.

Storag'e Batteries are
Needed in Central Stations:

For particulars address,

1st. To effect reduction in first cost of plant. (Half steam power plant and kalf Storage

Battery Plant costs only three-quarters of what all Steam Plant would cost for same work.)

2d. To convert variable into steady loads. This will save machinery from strain.

3d. To effect a saving of from 20 per cent, to 40 per cent, in coal bills.

4tll. To insure reserve power in case of accident to generating machinery.

The Electric Storage Batterj Gompany,
Sole Manufacturers of the "CHLORIDE ACCUMULATOR,"

PHILADELPHIA, PENNSYLVANIA.
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Auerbach = Woolverton Electric Company,
MANUFACTURERS OF

66

THE "STAR" ARC LAMPS FOR ALL CURRENTS.
DIRECT CURRENT LAMPS

LOW TENSION).

Stationai"y Arc. .

Will not see-saw.

Never take more current than thej- are built for.

Short circuiting absolutely impossible.

Start always with proper size Arc.

Arc LafflBS for Power M Rsilway Circnits.

A'ariations in the Voltage have no effect on the

proper working of our I>amps.

H
H

H
H
H

K
H

The feeding mechanism in all our Lamps is

superior to any other.

Our 14 Hour Lamp is only 33 inches long, over all.

We make our Lamps in plain and ornamental

styles.

No e.xtra Hood required with our Outside Lamps.

W

DIRECT CURRENT LAMPS
HICH-TENSION.)

Stationary Arc.

Perfect Insulation. Steady Light.

Our cut-out (e.xpressly designed for these Lamps)
prevents overheating of Shunt Spool.

Our High-Tension Lamp is the best for interior

lighting, on account of its shortness and neat

design.

kK Laips for Alternating Current,

Start without jumping.

Keep always proper size Arc.

Tjifjht perfectly steady.

No sticking possible.

Practically noiseless.

Wc guarantee it to be the best AlternatingLamp
ever put on the market.

PLAIN LAMP
it

To substiintiate all a!>ove claims, ^ve will send
otir Lamps OX THIAL* to responsible parties.

Other particulars and prices on application.

Auerbach=Woolverton Electric Company,
Offices and Works, 113 and 115 Adams Street, HOBOKEN, N. J.

-^s

THE ONLY

Reflector Plate Alternating Arc Lamp.

The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined

They guarantee 80 per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same

number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts ; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

Spencer's Direct Current Constant Potential Lamp
Guaranteed not to see-saw.

Send for Catalogue and Prices.

Solar

Electric Co.,
SUCCESSORS TO

HELIOS ELECTRIC COMPANY,
12Z9 Callowhill Street, PHILADELPHIA, PA.

AGENTS.
CENTRAL ELECTRIC CO., Western Agents, Chicago, 111.
ANOHOK ELECTRIC CO., New EnBland Agents, Boston, Mass.
MOORb: & HAYLIS, Western New York Agents, Buffalo, N. T.
EARR St ATK^N^iON, Stale Aeents, Oloveland. Ohio.
GLOBE ELECTRIC.IL MTl-PLY CONSTRUCTION CO., Agents for New York City and Brooklyn,

98 Vanilora St., New York.
W. T. M. MOTTRAM, State Aeent, Dallas, Tex.
THE MOUNTAIN ELECTRIC CO., Agents for Colorado, Wyoming. Ulah and New Mexico, Denver, Colo.
CALIFORNIA ELECTRICAL WORKS. Pacific Coast Agents, 35 Market St., San Francisco, Cal.
MACHINERY SUPPLY CO.. South Pacific Coast Agent, Los Angeles, Cal.'
8CHM1NKE & NEWMAN Agents for Lonlsiana and Missieaippi, New Orleans, La.
PADUOAH ELECTRIC CO., State Agents, Paducah, Ky.

Brooklyn Electric Mfg. Co.

Solar Arc Lamp Co.

Solar Low Potential

Arc Lamps,
Switches '""

Switchboards.
65-67 Duane Street, New York.
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INCANDESCENT LAMPS.
WE «

MANUFACTURE
THE GLOBE.

PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu-m. Samples and Prices Furnished

on Application. Correspondence Solicited.

QLOBE ELECTRIC LI6HT CO., 6 Clifton St., ROXBURY, MASS.
.A.^E:isn-^ v\rA.isi^ v\rF=?i-rE: i_j^.

Heating by Exhaust Steam,
I
electrical supplies,

ELECTRICAL FIXTURES,

WITHOUT BACK PRESSURE,

BY THE VACUUM SYSTEM.
ADVANTAGES.

1st.—Can be attached to existing plants at little expense.
2Dd.—Effects greatest eificiency from the heating surface by the removal of the

water and air, preventing water hammer and stagnant circulation.

3rd.— Saves coal by removal of back pressure from engines; water of con-

densation, etc.

We are owners of the patent and have equipped the largest plants in the United States; over 500
now in use. Will visit your plant and tell yoa how much we cin benefit you, if you bo desire. Send
for catalogue P.

llfADDCII mtDCTCD 9 Pfl Exhaust steam specialists.

WAnntn WCDdlCn OL UU., point and elm sts., camden, n j

looks

On electrical subjects sent

to any address on receipt

of price, postage

Electrician Pnbllsliing Co.,

6 Lakeside Building,

Chicago. Free.

Designed on Scientific and Mechanical Lines.

NO CAST IRON— NO STAYED SURFACES— NO DISTORTED TUBES

No large and dangerous diameters in drums.

Inner and outer surfaces of tubes easy of access for cleaning.

Working pressures up to 200 pounds per square inch.

Friction in circulation and flow of steam reduced to minimum.
Dry Steam Guaranteed.

ECONOMICAL IN FUEL— ECONOMICAL IN PRICE— ECONOMICAL IN SP.\CE

Built in units of 50 H. P. up to 600 H. P.— Standard Sizes in Stock.

iv. M. JVlUYt/O, (late Manager EabcocIiSWilc.«Cn.)

PATENTEE AND MANUFACTURER,
Nos. 411-413 WSLNUT Stbeet. PHILADELPHIA, PA.

A FULL LINE IN STOCK,

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

The Highest Standard of Excellence.

ORIGINAL

LacMe'Hercnles Batteries,

MADE ONLY BY THE

PERU ELECTRIC MFC. CO.,

PERU, IND.

Also Manufacturers of all kinds of Electric Porcelain.

The^Electra" Carbons.

• trade: mark-

FOR DIRECT CURRENT ARC LAMPS.

IMPORTED

HIGH GRADE NUERNBERG CARBONS

FOR ALTERNATING CURRENT ARC LAMPS.

TRADE MARK'

Are by far the most economical and efficient manufactured. They produce a very brilliant

and absolutely steady light, burning without any dust.
SEND FOE LATE3 1' PEICE LIST TO

NO. 38 BEAVER STREET. NEW TORK.
Sole Importer for the United States and Canada.HUGO REISINGER,
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SCORE ANOTH
—FOR THE-

Packard flogul Lamp
(57

w
t-

'V-^:^ FACTORY-'

':Wallai;eSt,6(24*Ptace.
. anthony schmitt, pbes

5^:1/ EUGENE J SCHMITT. Vice Pre3

.^S^T) '
' CHAS P, WOODCOCK. Secy

>-,<>>-=!.. STERLING P WILEY. Tre«s

Chicago, October, lo, 1395.

Electric- Appliance Company,

Chicago.

Gentlemen:

—

Replying to yours of the 8th. , we would say that we are using

one of your 200 candle power Mogul lamps in our factory, which has befen

in constant, use since May 1894, burning all night and every night in

the year except Sundays. At the present time. the lamp is giving a

splendid light, burning at a high efficiency.

Yours very truly,

E. SCHNEIDER & CO.

Bir (^y^Qx^^zA^^^^i^tr

Vice Pres,

EVERY IITSTALLATIOIT OF THE PACKARD MOGUL LAMP IS A

GENERAL WESTERN AGENTS,

Electric Appliance Company,
ELECTRICAL SUPPLIES. 242 MADISON ST.. CHICAGO.
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EE"°==''™°
, -TviM COMMUWOHS «"£ MORE- EXpr«o,,„

-" 50"" VENTILATED "''%,

PATAUn IG'o,' "" CYNAMO BRUSH WE "rHi wun lu ._,-
. . .,T TWF PAT AUG. IB '92. ^ "^
.nrn rHt qv HAVE
rEST CHERRY & YOUNGLOVE it

SYRACUSE. N.Y.

Agents wanted in leading cities. Samplea eent on aporoval to responsible parties

VOUNiiliOVE & GERE, Syracuse, IV. Y.

TO MANY SWITCHES
HAVE CCME AND GONE, BDT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TKY THEM AND WONDER WHY YOU EVEE USED

AKY OTHER.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn

ELECTRICITY,

THlGdRRESPONDENCE
SCHOOL OP TECHNOLOaY,

CUYAHOGA BLD'O ' CLEVELAND," O..

Jnstr.uction;by.-niail in Engineering'.

STEAM
And other Enginecriiis: (oarses.

Why, Pan looks upward
to the silver Pleiades when
all the world is sleeping, and
softly laughs to see how
brightly shines the Standard
arc lamp of the world, for
it's a double-service, weath-
erproof lamp.

Ponder the pages of our book;
mailed free.

Standard Electric Company,
205 La Salle St., cor. Adams,

Chicago.

^
^
#
^
^
^
^
^
^
^

SAMSON SPOT CORD

For Arc Light and Trolley Cord.
SAMSON CORDAGE WORKS, • BOSTON, MASS.

ARC LAMPS ALL KINDS. _

: INCANDESCENT LAMPS.
Iron Hanger Boards.

ADAWIS-BACNALL ELECTRIC CO., - CLEVELAND, OHIO.
M

The Bowen Electric Heaters
EXCEL THEM ALL!

For HEATING TROLLEY CARS, Cabins, Staterooms, Siiow Windows, Portable Stoves, Etc.

(Pateoied.

)

REQUIRE: THE LEAST POWER.
Reliable, Durable, Simple. Conveoient. Besl; of ail—Warms the Car evenly throuRhout.

Adapted to ail styles of cars, and every system of circnits. Rigbts for sale. Correspondence solicited.

W. J. BOWEN, - J No. -28 State Street,
I NORWALK, OUIO.

CROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUS r PINS.
We can ship promptly.

We guarantee our product equal to any in the market.

Correspondence solicited.

CENTRAL MANUFACTURING COMPANY, Chattanooga, Tenn.

IF Vnil nnU'T kMnW '^^^^^ WIrt ^udicators letus send you a description of them-
clrcQlar No. 675.

llir'l I TCI
I Vnil *^^1^ much now.—They are Switchboard Instruments and are made for both

VfC LL I LLL TUU direct and alteruating circuits. They are taanasome^ durable,
C'lieap and (heir accuracy is guaranteed. A large open scale is one of their valuable features.

|p YUU L)U KNUW ^'^*'°*' them you will be interested in lookins over our reduced price list.

OUR SPECIALTY: Everything in Electrical Testing instruments.

J. C. CRAY, Assignee,
New York Office: loio Cliestnut Street,

Ii6 Fulton Street. Pliiladelpliia, Pa.

Bryant Electric Company,
BRIDGEPORT, COHrit., AND CHICAGO.

Good Goods.

fi'

PROMPT SHIPMENTS.
KRIEB BBOTH£BS,

Tlios. a, Grler, I aianasers
< w.. stern

Edward K. Grler, t Office.

Monadnock Bldg., Chicago.

IW The R. Tbomas & Sons Co. Porcelain Is Good.

MICA
Eugene Munsell& Co.

2ia WATER ST.. N.Y.
W.H. SILLS,

153 E. Laka Si.. Cbica^o. B

TAPER RINQS,
TUBES. -

Stamped 5olid Sheet SEGMENTS
SEGMENTS TROUGHS.

'

....RHEOSTAT PLATES, CLOTH, &c Mica Insulator Cd.
S^nd for Catnroe^e and Prices.

rilCANlTE

AaiMTS WITH rVLL BTOClia ON HARO^
A. s. partridgf; Sinclair " raxd.\ll,

k Cominorca Bd'e. St. Louis -11 E. 4tQ St., Ciacinn.ili.
J W. BROHK-l A CO.. tMS..t(er St., Saa Francisco.

2ia WATER ST.. N. Y.

PEERLESS
COMMUTATOR

COMPOUND.
You want the Best.
Why don't you try it?

A. CHISHOLM & CO., - Bay City, Mich.

ANEW CIRCULAR describing
the

Hoyt Station Ammeters •'•> Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook. N. H.. U.S. A.

ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNIOK HEATER SUPPLY CO.,
92 Conaress St.. East DETROIT. MICH.

ISSl. ISSS.

Morris, Tasker & Co.,
INCOKPOKATED.

Offices, 222-224 South Third Street,

PHILADELPHIA. PA.

FA8CAI> IKON ^VOBKtS,
Philadelphia.

DEI/AtVARB IKON M'OBKti,
New Castle, Del.

Msnafactarere of

Boiler Ties, WroiM

IroD Pijes il

I EI.ECTR1C I/ICIHT and BAII<-
WAY PIPE POLES A

8FECIALTT.
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EcGENx F. PHimps, Prest. W. A. Hathawat, Treae, W, H. Sa-wteb, Seoy.

AMERICAN ELECTRICAL WORKS,
PKOTIDEWCB, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New YoEK Store, P. C. Ackerman, 10 Cortlandt St.

Chicago Store, F. E. Donohoe. 2il Madison St.

IToNTBEAL Bkanoh Eugene F. Phillips' Electrical Work*.

IRON ARMORED

INSULATINB CONDUITS.

I

Two Wires in a Single Tube, the j

Standard Method of Electric Wiring. |

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works: 5S7 W. S4th St., Xew Tork.

Edwd. H. Johnson, Prest, E. W. Little, Vice-Prest. and Gen. Mgr. Ohas. P, Geddes, Sec'y and Treas.

The OnlY Water-Wheel Governor that Governs.
Montague Street Raiitcay Co-

Gkeekfield, Mass., Sept. 19, 1895.

Lombard Water-Wheel Governor Co., 61 Hampshire St., Boston, Mass.

Gentlemen;—We have one of your Governors in use
at our power house at Millers Falls, Mass., taking care of
two water-wheels to perfection, regulating the power within
afew i-olts. "We took out one Governor and replaced it with
a LOMBARD GOVERNOR which gives perfect
satisfaction. Yours truly, MONTAGUE ST. RY. CO.,

(Signed) H. C. Garfield, Supt.

LOIVIBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-
teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes
of load.

Send us a description of your water-
wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

PCEI-AIN,^mi

^^'g'H^fisil'J^.

Subscribe for the Western Electrician,

GENERATOR AND MOTOR

COMMUTATORS
MADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E. HOMER & CO., GleveianlO.

COMMUTATORS
REFILLED.

Sionx City Brass Works,
J^IOrX CITY, IOWA.

Endorsed by Board of Fire Underwriters

stJPEKioB to

COTTON WASTE
Safe, Durable atd

Cheaper

Xfi'-^^^^-^""'^
309 WalnLt St., Ptiiladelphia.Pa,

Agents wanteil. BewarP of loose woven imitations-

AMERICAN
SILK MFG. CO.,

GRAPHITE SPECIALTIES
FOB EI<XOTItICAIi VMBSi

SrapUte Bods of Tarloiu Iienstha, trom 1-S Ohsi to 100 nhiii* BeilatWiM
to til* Ineli. nraphlte Boxes and Ornclbles, BesUtlne H«aM

of 4.000 Degrees. Inquiries BlaOly Answered.

lOS. DIXON CRUCIBLE CO., Jersey City, N. J.

I
TO SUCCESS

*-^-&-i.ii. ^
2i-:;.;*

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United States.RAVEN WHITE CORE.
'

PnMDCTITIflKI I IMI* \A/IDF used by some of the largest Cemral stations

UUIYirCIIIIUIl LIIlL iTIIlLl and Fire and Police Departments in the U.S.

GRIIVISHAW TAPES, GOIVIPETITION TAPES AND SPLICING GOIVIPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
( CHICAGO: BOSTON: SAN FRANCISCO:
I 320 L»ear)3orn St. 13i Congreas St. 102 Sacramento St

ELEGTBICAL

SePPLlES.

WESTERN ELECTHIC COMPANY,
CHICAGO. NEW YORK.

Uqu^

A6EKCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL,

PETTINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT'L SUPPLY CO.,
ST LOUIS, IV,0.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Go.
NEW TOBK OFFICE:

39 and 41 Cortlandt St.

FACTOBT:

Pawtucket, R. I.
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WANTED.
A practical man and college gradnate desirep

position 33 superlQtendeDt of small electric light

station, or any other position of responslbiUtj'.

Can furnish good references.

Address "B. A. «.,"

Care of Westebn Eleotsician.

WANTED.
In a lamp- factory a young man

who can tubulate and set on forks.

Steady work and good pay to the

right man. Address *'S," care

Western Electrician.

WANTED.
A first-class traveling salesman to

handle Dynamos and Motors. One who

J

cat! take an interest preferred. Address

with terms and references,

"F," care Westekn ELECTRici.iN.

POSITION WANTED.
An Electrician would like to change his location;

at present with a railway, light and power com-

pany. Thoroughly understands all dynamos,

lines, transformers, lamps, and repairs for the

same; also uoderatandg steam engines. A firat-

clasB armature winder. References if desired.

Address Box S, Central Hotel, Amsterdam, N. Y.

WANTED.
Position by a thoroughly experienced

salesman of electrical apparatus. Have
good business for isolated plants worked
up. Would take a line of electrical sup-

plies for central stations. Address "D. E.T.,"

care of Western Electrician, 6 Lake-

side Building, Chicago.

A SALESMAN
Having five, years' exx^erience \n pushinfj

electrical apparatus, well up In both

engineering and human nature, "will be

open for permanent or temporary six

months' engagi/ment in south or west

territory, November 10; 38 years old;

unmarried; habits, record and references

all right. Address "B. F. S.,"
Western Electeician.

RARE CHANGE, FOR SALE.'

A controlling interest in an electric light

plant, lighting two cities. Vtry good reasons

for selling. For further particulars address,

M. li. OFPEMHKXMEK,
Eae;le Pass, Texas.

NOTICE.
The city of Madison, Indiana, desires

to sell or lease its electric light plant,

the purchaser or lessee to build and
operate about three miles of electric

street railway in connection with the
lighting of the city. Address Ellison
J*. AcGnire, Mayor.

Scrap Copper Wire

It will pay the Electrical Plants to
save their Scrap Copper Wire and ship
to us in any quantity, at the following
prices, f. o. b. Chicago, cash on receipt
of same:

Bare Copper Trolley Wire 9 cts. per lb.

Ordinary Bare Copper Wire Scrap,. 8>:3 " "

Insulated Copper Wire 5 to 8 *' "

Heavy Red Scrap Brass 7j^
" "

Heavy Yellow Scrap Braaa 634" ' "

Light Sheet Brass 3?i " "

We receive metals in any quantity
and send prompt returns. We also

supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also

Babbitt, in lots of 100 lbs. and over, at
uhe very lowest prices. It will pay you
to correspond with us. Address

Starts Metal Mm Co.,

CHICAGO^S LEADING METAL HOUSE,

Established 1885. 120-132 W. I^ake St.,

Incorporated 1895. CHICAGO, ILL.

Write for lUuetrated .Catalogue.

PQSITIVEL.Y
The Best Made and Fin-

est Finished Desk on the

market for the money.
Write for Cat.-ilog.

Ithaca Desk Co. , Ithaca, N.Y.

For number of years The Seth TnoMis Clock
Co., of Thomaston, Conn., has done a good deal o£

work for Electrical Companies, and would be glad

to increase this line of business. They will make
estimates for any article ekin to Clock work for

which A MODEL IS FDBNISHED, and WHICH IS

WANTED IN QUANTITIES. Address, SETH THOMAS
OLOCK CO., 49 Maiden Lane, New York.

FOR SALE, CHEAP!
NEW §0 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

DYNAMO,Address

WESTERN ELECTRICIAN OFFICE.

DOMESTIC
ELECTRICAL WORK.
Concise and Practical Explanations for Plumbs

ers. Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Anunciators, and for Gas
Lighting from Batteries.

Illustrated with Ttrenty-two Diagrnma.

By WILLIAM A. WITTBECKER.

Price in Paper, 25 I'ents.
Px'ice ill Cloth, SO Cents.

'T'HE growing demand for simple electrical appa-
-*- ratus in dwelling hoaaea. offices ami workFhops.
and the need of plain instructions whereby any
person without a previous knowledee of electricity
may be enabled to undertake their succesefal
Installatiou, has prompted the publication of Ibis
little booii. It is not intended for the amateur who
seeks for nothing bat experimental work, neither
is It expected to enlighten the expert electrician;
but to the person who Is seeking for information
that will assist him in increasiog his daily earnings
this little volume is addressed.
The information given is .:ibove all else practical,

and with a close observance of the directions laid

down anyone without the slightest knowledge of
flectrlcity should be able to do the work described.

iYeSteam-FeedWaterPnrifler.

Removes all lmpurities>

Entirely prevents scale in Steam
Boilers. Catalogue on application.

Tie Sti] ell-Bierce & Smitli-Valle Co,,
DAYTON, OHIO.

Klsdon Iron & Locative W'ka, 3 n Francisco, Oal., Pacific Ooaat Agt

Telephone, Main
1096.

Wm. J. Aleiander, Pres.
Geo. T. Schnster, Vice-Pres.
F. J. Welch, Secretary.

Photo and Wood Engraving,

CHICflQO ELECTROTYPE
6r STEREOTTFE Q2.

ip6 and iqS Clark Street, Chicago.

Fine Book and Catalogue Work a Specialty.

>MyMils.
T. H. Brady, New Britain, Conn., U.S. A..

Manufacturer of Mast Anns, Pole and
Swinging Hoods, Houee Brackets and
other Specialties for Constraction
Wort. — Catalogues and Pricee fur-
nished on apjilication.

MAP OF THE UNITED STATES.
A large, handsome Map ot the United

States, mounted and suitable for office oi

home use, is Issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of twelve cents In postage

by P. S. EwsTia, Gen'l Pass. Agent, C. B.

k Q. R. R., Chicago, 111.

The Only Bells
Made M'ith these
Improvements

:

Non-Turning,

Biniins and

Contact Posts.

style F, Pivoted Ar-

mature Iron Frame
Bell.

Styles L R M, Iron

Box Bells.

Styles E U G, Wood
Box Bells.

Styles S A, Iron

Frame Bells.

All have pure Platinum
OontactB.

Highest Grade of all

Materials.

Manufactured by

Huebel&Manger,
286-290 Graham St.,

Bbooklvn, Nfw Yobe.

The Electrician Publishing Co., 6 Lakeside BIdg.

,

Chicago. Headquarters in the West for all latest

Electrical Books. Write for catalogue.

BEACON

1

(ALL GLASS)

t

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

BEACON LAMP CO.,
BOSTON, MASS.

Irvington and Harcourt Sts,

ESTABLISHED 1357.

WALLACE BARNES,
Man iifacturcr of

FLAT, COILED AND WIRE

STEELSRRINGS
OF EVEBY DESCBIPTION

Send sample for prices. Bristol, Conn

WE REWIND
Dynamos and
Motors

To any Voltage.

Send yoQT Machines to ns for Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

Earlley Electrical Worls,
BEF&IREBG OF

Electrical Apparatus
AND DEALERS IN

Second Hand Dynamos, Motors and Trt^sformers,

373 Dearborn St., Chicago.

For any electrical book pnbHshed filled

promptly on receipt of price.

ELEOTBIOIAN PUBLISHING OOMPANT

6 Lakeside Buildlog, Ghloago.

THE ELECTRIC GAUGE.

The only coaveoient and practical icstrnment
for tbe purpose. It is indiepeoeable to those using
batteries and having the care of them. The Pocket
Gauge is the size of an ordinary -watch, and is very
ronveuient for the use of linemen, inspectorp, etc.
Price, ?B,Oi,l. Call for Warner's Patent Electric
Gaui;e. ^Manufactured only by

Tie StanflarilElectrlcTme Co„Watertinrr,C(iM,

i^aELECTRICITY®^
I

J\l£c/ianical and Architectural Drawing,
y Steam Eiifiineering (Stationary, Marine, Loco-
\ motive). Plumbing, Heating, Civil Engineering,

! Coal and Metal 3!ini)ni, EnffUsh Branches,

TAUGHT BY MAIL.
Twenty-seven Couri,?s of Studf. Send for free

circular. State subject you wish to study.

The International Correi>pnndencc Schuole,
SCUANTON, PA.

Engravers for Western Electrician,

ILLINOIS ENG. CO,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,

CHICAGO.
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES 1b called to thia CEIjEBRATEU "WATEB
WHEEli as particularly adapted to their use, on acconnt of ita remarkably Steady motion,
high speed ai>cl gr«-at eflicieiiey aii«l laree capacity for its diameter, being double
'be power ot most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satiefactlon. In the economical use of water it is without an equal, producing the
highest per cent of useful eSect guaranteed*

SEXn F'OR CATALOGUE AND JPAHTXCVLAB8*
The accompanylnc engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S foet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal sbatti,

and where the situation admits of their use we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Daytorip Ohio.
"Eisdoo Iron & Locomotive Works, Ban Fraaoisco, Oal., Pacific Coast Agents.

The Standard Open Circuit Bat-
teries of the World,

SEND FOB CIRCULAK AND PRICE8.

THE LECLANCHE BAHERY CO,
111 to rn Easf 131st St., N. Y.

^v^ost ID-a.ra<Tole ^£Ltter3r Cells ^^coci-CLced..

Manufactured by The Butlcf Hard Rubber Co., 33 Mercer St., N. Y.

Our New Book Catalogue
Which ia now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain

a complete list of all the electrical books published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING
6 Lakeside Building, CHICAGO.

CO.

NORTH HTAB FOlAITtS
Ib the title of a book of reference for all points be-
tween Ohlcago and Lake Superior on the line of
the Milwaukee & Northern B. B., and is a valuable
publication for business men and tourists who may
be intereeted in the development of the agrlcult
nral, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an illustrated pamphle
telling ''Wftere the Trout Hide >> will be sent free
upon application to Geo. H. Heafford, General Paa-
neager Agent, "North Star Boute," Ohlcago, 111.

PRIMARY

BATTERIES.

OVER 5 VDLTS-5AMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO.,

10. 13 and 14
Whipple Street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x810.

Price. $6.50.
Send for Sample

VULCANIZED FIBRE GO.
FACTOKY

WTLailKeTOSI.

£ISrF.^:BXjXS^ElX> X873.
SOLE MANrFACTUKEKS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

DEL The Standard Electrical Insulating Material ofthe World. 14 Si^'ifl n.t

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

ELECTRICIAN PUBLISHING CO.,
6 Lakeside BIdg.

Chicago, III.

ONE
DOLLAR
EACH.

The Ohio Storag^e Battery Company,
Sole Manufacturers, under Exclusive License, of the Ford-Washburn Storelectro Co.'s

^tnvn wo Tlatt<il>loc" ''he most durable Batteries ever produced. For Street RailTvays, Lishtlne Plan's, Electric T annclies,
k^lJvFI ^9^ A»<lttc:i It^o. Electric Carriaees, I>octore and Dentists; and for any otlier ivorif wliere S^torag^e Batteries can be used.

CTJlJiriT * r TiT"pC • Isolated Plants for house lighting, and cells for surgical, telegraph, telephone and phonographic uses. Small
)3j: Xj\^±il..LiXXXiO.

(jgjjg made to order. Send for catalogue giving cipacities, weights, etc.

Hf A f TW' "PI? A rFTTUXiCi f\\^ rFTTX^ tf^TT T * TlieabilitvtostandanincessantcliarEeanrt discharge witliontanyinjury.-wlilch
iU-AXll X Xiil. X U XVXjo \J£ XXXEi KjCiLiUm is an advantage tliat cannot be exaggerated; the capability of en<tariog a repeated
discharge on a dead short circuit -without injury to the cells ; the special form of cell which frees it from the weaknesses that have
made other types a failure.

EASTEKJr OFFICE: 803 Broadway, New York City. J. A. HIACHADO, Agent.

52 WADE BUILDING,
CLEVELAND, OHIO, U. S. A.THE OHIO STORAGE BATTERY CO.,
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KNOWLEDGE IS POWER.
ii

Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published, promptly on

receipt of price. We call your special attention to the following standard books:

\

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Boot. This
ip. as the name indicate?, a New Book, much more com-
plete than the old one. with all the iaformation. iaatrac-

lion^ and rules which are required by practical men.
as Dyoamo Tenders. Linemeo, Stationary ifineioeers. nnd
owoers and operators of all hiads o£ Electric Plant«. It 1«

ttie only book of the kind published in the EngllBh
language. 2"2t> pages, 140 i' lustrations, flexible cloth

biodioir. size of type page 5^ai3 inches -:^1.00

iDcaodesceat Wirio!;: Hand-book. A timely boob con-
taioiog full illustratiuQS for incandescent wiring and com-
plete information concerning methods of ruoniog wires,

loiatiou of Fafety devices, wplices. Insulation, (esing for

faults, wire gnage*. general electrical data calculatine

B'zes of wires, wiring flxtu.-es, elevators, buildings, isolated

and central station plants. The only book of the kind
published. Type page 53^x3 inches, flexible cloth bind-
ing, 66 pages, 35 cuts and 5 tables. 3 of which are 12x18
iacties -,..'. >^1.00

Bell Hangftrs' Hand-book. Just the book for people en-

gaged in selling, installing or handling electric batterief^.

electric bells, elevators, house or hotel annunciators,
burglar or fire alarms, electric gag lighting apparatus,
electric heat apparatus. 106 pases, 97 illustrations, flex-

ible cloth binding. Type page 5^x3 inches. SI.00
Electric Transmission Hand-book. First edition, three

thousand copies. 97 pages, 22 illugtratlons, 27 original

tables SlOO

Gives more Practical information on the subject than
any work published to date. The book contains all neces-
sary information for Power Producers, Caoitalists, Agents,
Engineers and Motor Inspectors, With this book anybody
may make estimates on the co^t oE Transmission Plants.

Ayrton, W. E.—Practical Electricity: a Laboratory and
l.ecture Coarse tor First year Htudents of Electrical
Engioeering, based on the Practical Definitions of the
Electrical Units. With numeroua illustratiouB- Sixth
edition *2..50

Atkinson. Philip.—Th3 Elements of Electric Lighting.
Seventh edicioo, folly revised, and new matter added. 104

illustrations. 260 pages 5^1.50

The Elements of Dynamic Electricity and Magnetism.
^Oo pages and 117 Illustrations. Second edition ?2,0l)

Angell. J.— Elements of Magnotiim and Electricity, with
Practical Instructions for the Performance of ExpTi-
ments, nnd the oaostractlon of cheap apparatus. One
hundredth thousand. 160 11 lus' rations ?1.0J

Allsop, F. C—Electrical Bell Coustnict on; Treatise on the
CoQstruction of El^-ctric Bells, Indicators, and similar
apparatus, 177 illustrations Sl,2o

Buckley. W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many illustrations and diagrams.
Cloth $2.00

taper 1,00

Bedell. Fred'k and Albert C. Crehore.—Alternaliog Car-
rants; An Analytical and Graphical Treatment for S'to-

deutd and Engineers. Second edition. 112 illustra-

tions - $2.50

Blakesley, T. H.—Papers on Alternatlug Turrents of Elec-
triiity for the use of Students and Engineers. Third
edition, enlarged. 12nio, cloth. i?l.,50

Bonney, G. E.—Eectro-Platera Hand Book. A Manual for
Amateurs and Young htudents on Electro-Metallurgy. fiO

illustraiionF. 208 pages. 12010, cloth ?1.25

Webb. H. L.— V practical Guide t.) the Testing of Insulated
Wires and Cables. Illustrated *1 Co

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo. cloth. Chicago, 189,> $1.00
The only complete work on the Telephone. All possible

inrormatioD for any one interested in Telephones and how
to make and operate them,

Bottone, S. R.—E'ectrical Instrument Making for Amateurs
A P'-aclical Hand-book, with 48 illustrations. Fourth edi-

tion. Enlarged by a chapter on the Telephone. . . .$0.50

The Dynamo, How Made and How Used A Book for
Amnteurs. Eighth edition, with additional matter and
39 illustrations Jl.OO

Electro-Motors. How Made and How Used. A Hand
book for Amateurs and Practical Men. Reduced to . . $0 50

How to Manage the Dynamo. A Hand-book for Ship
Engineers, Electric Light Engineers and Electro-Platers.

$0.60

Crosby, O.T.. and Dr. Louis Bell.—The Electric Railway Ic

Theory and Practice. A Complete Treatise on the Con
strnction and Operation of Electric Railways, Second edi-

tion, revised and enlarged. 183 illustrations *2..5[>

Cox. Frank P.—Continuous Onrrent Dynamos and Motors,
An Elementary Treatise for Students and Engineers,
Illustrated ^2 00

Crocker, F. B., and Wh;eler, 5. S.—The Practical Manage-
ment of Dynamos and Motors, With a special chapter by
H. A, Foster. Illustrated. Second edition, revised and
en'arged ;....'. $1.00

Dyer, A.—Induction Coils. How Madeand How Used. Third
edition. Boards $0.50

Desmond, Chas.—Electricity for Engineers. Part I. Con-
stant Current A clear and comprehensive treatise on the
principles, canstruction and operation of Dynamos, Mo-
tors, Lnmps Indicator and Measuring Instruments; also a
full explanation of the electrical terms used in the work.
Part II. Alternate Current Apparatus. Containing fu
explanation of the principles governing the generation of,

and a description of the instruments and machinery used
in connection with Alternate ilectric Cnrreuts. Illus-

trated. Revised edition %2.50

Gore, G.—The Art of Electro-Metallurgy, including all Known
Processes of Electro Deposition. Fourth edition $2 00

Grier, Thos. O.—Wiring for Motor Circaits. A handy little

pamphlet containing tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference. $1.00

Lockwood, T. D.—Electricity, Maqnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-
spectors. 376 pages, 152 Ulnstrations '. $2.50

Electrical Measurement and the Galvanometer; its

Construction and Use, Second edition §1.50

Practical Information for Telephonists. 12mo, cloth.

N. T $1.00

McCIure, J. B.—Edison and his Inventions, with Full Ex-
planations of "the Telephone, Phonograph, Ta=emeter,
Electric Light and all his Principal Discoveries, etc. .$1,00

Martin, T. C—Inventions, Researches and Writings of Nikola
Tesla. With special reference to his work in polyphase
currents and high potential lighting. 500 pp. 3J0 Illnstra-
tioDs, second edition $4.00

and Wetzler, J.—The Electric Motor and its Applica-
tions. Third edition. With an Appendix on the Devel-
opment of the Electric Motor since 1838. By Dr. L.Bell.
300 Illustrations $3.00

Meadowcroft, W. H.—The A. B. C. of Electricity. 36
Illustrations $0.60

riaver, and Davis, M. IVl.—The Quadruples. With Ohap'^ers
on the Dynamo-Electric Machiny in Relacion to the Qaad-
ruplex. The Practical Working of the Duplex Teleiir.iph
Repeaters and th3 Wheatstone Automatic Telegraph. 63
illustrations $1.50

Noll, Augustus.—How to Wire Buildings. A manual of the
art of interior wiring. Illustrated. $1.50

Niaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated from the French by L. M. Fishbacfc. Illus-

trated ... $i.50

Niblet, J. T.—Secondary Batteries, being a Description of
the Modern Apparatus for the Storage of Electrical Energy.
75 illustrations -$1.50

Prindle, H. B —A Popular Treatise on the Electric Railway
of to-day. Fully illustrated $0.25

Pope, Franklin Leonard.—Modern Practice of ihe Electric
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 185 illustrations. 14th edition,
rewritten and enlarged - $1 50

Russell, Stuart A.—Eleotric Light Cables and Distribution
of Electricity. 107 illustrations $2.25

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management of Accumulators, A Practical Hand-
book. 7th edition, revised and enlarged. With illus-

trations. 12 mo, cl. London, 1893 $1,50

5loane, T. O'Conner.—Electricity Simplified. The Practice
and Theory of Electricity, including a Popular t-eview of
Ihe Theory of Electriciiy, 'with Aaalogied and Examples
of its Practical Application in every-day life. Illus-

trated $100

Electric Toy Making for Amateurs, including Batteries,
Magnets, Motors, Miscellaneoas Toye $1.00

—The Arithmetic of Electricity. A Manual of Electrical
Calculations by Arithmetical Methods inclndintrnumerons
rules, examples and tables in the field of practical elec-
trical engineering and experimenting. Third edition,
revised $1.00

The Standard Electrical Dictionary. A Popular Dic-
tionary of Words and Terms used in the practice of Elec-
trical Engineering, 350 illustrations $3 00

Gordon.—School Electricity. Sources, Currents. Measure-
ment. Telegraph?, Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustrations $2.00

Hopkinson, Dr. John.—Dynamic Electricity; It^ Modern Use
and Measurement, chiefly in its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E.—Domestic Electricity for Amateurs. Trans-
lated from the French. With additions by C. -T. Wharton.
With illustrations $2 50

Hawkins, C, C, and F. Wallis.—The Dynamo, its Ihe'^ry,
Design and Manufacture. 190 illustrations $3.U0

Haskins, C. H.—The Ga'vanometer and its Uses. A Manual for
Electricians and Ssudents. Fourth edition, revised ..$1.50

Hopkins, Geo. M. — Experimental Science. Elementary,
Practical and Experimental Physics, 650 Illustrations $4 00

Houston, Prof. E. J.—A Dictionary oE Electrical Wor's.
Terms and Phrases. Third edition, re-writt-*n and greatly
enlarged. Large 8vo. 562 pages, and 570 illustrations

$5.00

Hopkinson.—Original Papers on Dynamo Machinery and
Allied Subjeitg. Illugtrated $1.00

Haskins,— Transformers. Their Theory, Construction and
Application Simplified. 38 illustrations $1.25

Hering.—Practical Directions for Windins Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Fleming, J. A.—Short Lectures to Eli-ctrical Artisans. A
course of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 illustrations $1.50

The Alternate Current Transformer in Theory and
Practice. Vol. I. The laJucrioQ of Electric Currents, 500
pases, fully illustrated and with copions index. Second
edition $3.00

Synopsis of contents; Chapte'" 1. Introductory. 2. Elec-
tro-Magnetic Induction. 3. The Theory of Simple Periodic
Currents. 1, Mutual and Self Induction. 5. Dynamical
Theory of Current induction.
Vol. II. The Utilization of Induced Currents. 8vo. cloth.

L^ndon. 1892 $5-0J

Kempe, H. R.—A Handbook of Electrical Testinff. Fifth edi-
tion. 200 illustrations. 8vo. cloth, Lrmdon, 1892 $7.25
In this edition th'^re is a considereble amount of new

matter; the old matter has been thoroughly revised.

The Electrical Engineer's Pocket Book. Modern Rules
Formulffi, Tables nnd Data. 32mo, leather $1.75

Kapp, Gisbert.—Electric Transmission of Energy and its

Transformation. Subdivison and Distribution. A practi-
cal handbook. Third editioa $3.00

Alternate Current ^Machinery Illustrated .. $0.50
[Vol. 96 Van Xostranl's Science Series.]

Alternating Currents of Electricity. Their Generation,
Measurement, Distribution and Application. Authorlz -d

American ed. With an introduction by AVilliam Stanley,
Jr. Illustrated $1.00

Dynamos, Alternators and Transformers. 13S
illustrations ^.00

Tesla, Nikola.— Fxperiments with Alternate Currents of High
Potential and High frequency. A lecture delivered before
the Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author Illus-

trated W 00

Lectures on the Electro-Magnet. Illustrated $l.no

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lighting Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates $1.50

Thomson, Prof. Elihu.—What is Electricity? Hlustrated.$0 25

Thompson, 5ylvanus P.—Dynamo-Electric Machinery. A
Series of Lectures, with an introduction by Franklin L.

Pope. 16mo. Numerous illustrations, fancy boards i Van
Nostrand's Science Series, No. 66) ^.50

Polyphase Electric Currents and Alternate-Currenf
Motors. Mailed to any address in the world on receipt
of $3.£0

Recent Progress in Dynamo-Electric Machines, being a
Supplement to Dynamo-Electric Machinery. Ifimo. (Van
Nostrand's Science Series, No. 75) . $0.50

Dynamo-Electric Machinery. Fourth edition, revised
and rewritten. Nnmerons illustrations and 29 platee.

1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Illus-

trated $0.25

Urquhart.—Electro-Plating. A Practical Hand-book on the
Deposition of Copper. Silver, Nickel. Gold. Aluminum.
Brass, Platinum, etc. Second edition; carefully revised,
with additions $2.00

Walker, F. —Practical Dynamo Building, for Amateurs. How
to wind for any output. With numerous illnstrationf.

16mo. boards. (Van Nostrand's Science Series, No. 98).$0.5'i

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO,
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E. E. & S. CANOPY SWITCH.
This Switch is in all respects A KNIFE SWITCH placed UNDER a

COVER. The break is quick and positive, entirely out of the control of the hand.

Contacts and blades are made of pure copper. Easily wired and well proportioned.

Send us your orders and they will be promptly filled.

Electric Engineering & Supply Co.,
SYRACUSE, N. Y.

342 Dearborn St..

CHICAGO.FARRTELEPHONE ^^' CONSTRUCTION SUPPLY CO.
To dealers and electricians we quote the following low prices net: Magneto bells, 10,000

ohm. f3-75; Magneto bells. 5,000 ohm, ^.50; Extension bells. $2.25; Hunnings dust tranemit-
ter, Blaminnm front, S1.50; Hanolnes dust transmltxer, $1.00; Blake transmitter, complete,
?2.00; Blabe parts of transmitter. $1.00; Induction coils, each 30c; Transmitter boxes, 40c;
Receivers, hard rubber, 90c; Heceivers. electrose, 8&c; Receivers, hoots with switch, 50c;
Backboards with battery box attachment, walnut, 90c; Backboards with battery box attach-
ment, oak, 85c; Hand cords, 3-foot. 15c; Dry batteries, best made. '25c; Binding posts. 6c; Elec-
trose mouth piece, 10c; Switchboards, any size. J2.50 per line. Transmitters a Specialty.

Books
On electrical subjects sent to any
address on receipt o( price, postage

Electrician Publisliing Co.,

6 Lakeside Bids., CHICAGO.
Free.

For the WESTERN ELECTRICIAN,
—si.oo.

—

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Wi Furnished to

Construction

Companies
or Consumers,

Write for prlcea.

FORSYTH &FISK,
Bole MannfactnrerB,

«4!{ and 644 Blalte Bide ,

Factory Office : 33 Mfrs BIdg., nUintnfl
cor. Canal and Randolph »ts., UnluAuU.

LONG DISTANCE NO. I LINE CUT

CARBON BALANCE

TRANSMITTER,

$10 each; No. 6, $8.50 each. No. 6

is also long distance, but transmitter

is granular carbon and mounted on

bell box. Switchboard $2 and 12.50

per drop. Address all inquiries to

W. A. GUSTAFSON,
JOLIET, ILL.

The Telephone Hand-Book.

HEBBERT L4WS WEBB.

rrie^ $1.00.

The only complete and practical work of

its liind on the market.

PUBLISHED BI

1HE ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CliiCBgo.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, whicFi covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

T
ELEPHONES N'

We are sole manufacturers of the celebrated
KEYSTONE LONG-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIED

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

Moonlight Schedule

FOR 1895.

Mailed to any address on receipt of

lO CENTS.

ELECTRICIAN PUBLISHING COMPANY,

6 Lakeside Building, Chicago.

THE STANDARD

LONG DISTANCE AND

EXCHANGE TELEPHONE,
JIIADISON, Wll$.

EMPLOYING MILDE MICROPHONE,
Slilde Battery Transmitter. No adjaetment required, wiu

not pack or get oat of order.

We invite competition with all other instiuraents,
and send Phonea for teat to any part of the Dnlted States,

It is Absolutely Non-Infringing.

We Guarantee Protection to All Customers
-TKSTlMOariAIiS.

We submit among hundreds of others the following teBtimoniale, and call attention to the fact that
they are from expert electricians, managers of exchanges and superintendenta of railroad telegraph.

A whisper is distintly heard. We pronounce
theStandardperfect." Steele Co. (N. D.) Tel. Co.

"We talked to Bowell, 75 miles, through storm
Induction. Have discarded the Bell for Standard.''

Pecoh Irbiqation & Imp. Co.,
Eddy, New Mexico.

"Have used Cushman, Harrison and Bell, but

consider the Standard far superior."
C. A. KooD, Reedeburg, Wis.

"I shoald recommend Standard to our people, as

apaint-t any other with which I am familiar. The
test we^ave was between St. Paul and Dicbinson,

659 miles." O- G. Gbeene,
Supt. Telg. Northern Pacific By.

"Your instruments are working very nicely and
every one exceedingly pleased with them. Yuu
will have all the bQSlneas you can do."

Home Telephone Co., Sloui City, Iowa.

"The Standard when known will knock out In-
ferior inatumenta." V. J. Fry,

Supt. Tel. C, M. & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry.

"Have given Standard extremely hard testwhere
induction is heavy, with most satisfactory reaulta.

J. R. Michaels,
Snpt. Tel, St, Paul & Dnluth Ry.

"The Standard will transmit a whisper or a
shout with equal clearuesa." Humpheet Jones,

Washington C. H., Ohio.

"Their ef&ciency and working is perfect. We
shall use nothins but Standard."

Gallagher Bbos. Meridian, Miss.

COBRESPOAID£NCE 80L1CIT£I>.
Madison.

"^-°--. STANDARD TELEPHONE & ELECTRIC CO.,";

p. L. SPOONEB, PresldoDt. H. A. TiTLOB, Treaaarer. E. W. BiTOHELDEB, Secretarj.

EB
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THE FKEEMIN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,

providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY CUARANTEEO.
WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

AGENTS WANTED IN ALL CITIES.

)J. Frank Dnnbar,

Treasurer, liu ii x uj.( xiwjjwuj.1, wuiy

87 Summer St., Boston Mass.

The S. K. C. Two Phase Alternating Current System,

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

I

I

POINTS OF SUPERIORITY:
Our system is much more simple and consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service:

i. e , the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from iio for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can
be connected at will for either 1,000 or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the

manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the grea'est economy. We are prepared to fill all orders promptly,
and carry a full stock of transformers in Chicago.

Patents
-Our apparatus is novel, different from anything heretofore made, and cov=

ered by patents that fully protect us and our customers. We are not

infringing patents belonging to others, and shall avail ourselves of the patents under which
we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURING CO.
Western Office, 305 Dearborn Street, Chicago, 111.

PITTSFIELD,
• • B InASSa

^
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Directory of Principal Electrical and Mechanical Engineers.

B. J.
Arnold, Mem. A. I E. E.

Consolting Electrical EDgineer.

SPECIAl,TTi":

Electric Railways and Power Stations.

15+1 Jlarquetle BIdg.. Cliicago.

William H. Bryan,M.Am.soc.M.E,

MechaDical and Electrical Eogioeer.

Cooenltations, Reports, Estimates, Plans, Speci-
fications, Superintendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Turner Bonding:, l$t. LouiH.

J. FBAXCIS salAI.1., Prop'r.

Chicago Electro-Meclianical Enterprise Co,

Designers, Draughtsmen and Contractors

OF ANT

Machinery"^ ApplianceS'-'Mechanics^"^ Electricity,

Suite i339-i340 Monadnock Block, CHICAGO.

Patent Office Work
a Specialty. Consulting Engineer.

We make drawings for any-
thing.

J
We invent to order.

We solicit patent causes.

W^e are in a position to inter-
est Capital in any device of
merit.

What have yout

Write or call at our office.

New InventlonB ^^^ commanicatione strlct'y

Developed. confidential.

Forde Bain,

Consulting,
Designing,
Supervising,
Oonstruclirg,
TeatlDg.

Klectrical ard
Mechanical Engineer.

Flans, Specifications and
General Engineering.

Expert in Patent Oausea.

Suite 1657. 1658 and 1659
Monadnock Building-, CHICAGO.

Frank C. Perkins,

Consulting Electrical Engineer,

liSG Erie Co. Bank Bldff.,

BUFFAIiO, N. \ .

W. H. Schott, E, E.,
Consulting and Contracting Eng'r.

Consulting. Specifications, Testing. Specialties.
Electric Street Eailweys, Electric Lighting
and Steam Plants installed Complete. Pres-
ent properties looked over and improved.
Boom 1638 Monadnock, CHICAGO.

Telephone Harrison 284-.

For the "WESTERN ELECTRICIAN,'

—tti.oo.

—

Subscribe for the Western Electrician.

ELECTRICITY FOR ENGINEERS.
New Edition, Just Out! Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—CHAPTER I: Electricity; Positive and Negative; Conductors, Non-
OondoctarB and Insulators; Electr')-Motive Force; Volts; Resistance; Ohms; Current; Amperes.

—

CHAPTER II: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets.—CHAPTER III:

Armatures, Construction of, Differeot Kinds of; Commutators, How Made and Connected ; HeatinR of
Armatures; Eddy Currents.—CHAPTER IT: The Current; How Produced; Induction; Series Wound
Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Current and Constant Potential Dyna-
mos; Series and Parallel; Parallel or Multiple Arc System.—CHAPTER V: Incaiidescent Lamps; Fila-

ments; Connections; Flashing; Exhausting; Testing; Candle Power; Operated in Series; Automatic
Cat-Out; In Multiple Arc or Parallel; Multiple Series; Multiple Series Cut-Out; Three Wire System.—
CHAPTER VI: The Arc Light; How Formed; Causes of Unsteadiness; Remedy; Effect of Shades or
Globes; Shape of Carbons under Different Cooditions of Burning; Arc Lamps; Regulating and Cut-Out
Mechanism; Action of Current; utch Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.

—

CHAPTER VII: Commutators and Brushes; The Brush Commutators; Brushes; Different Styles of
Brnshes; Double Brushes; Single Brushes; Troubles with Commntators and Brushes; Correct Position
of Brushes; Sparking nt Brushes; Care nf Brushes and Commutators; Flashing.—CHAPTER VIII: Cur-
rent Regulation; Hand Regulation; By Position of Brushes; Resistance Box; Kesistance Coils.- CHAP-
TER IX: American System of Automa' ic Current Regulation ; The Dynamo; Regulator; Action of Regu-
lator.—CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of
Circuits through Dynamo, Regulator and Lamps; Dial or Kegnlator; Care and Adjustment of Dial; Dial
Controller; Circuits and Connections nf No. 8 Brush Dynamo; Circuits of Compound Wound Constant
Potential Brush Dynamo.—CHAPTER XI: The Edition System; Automatic Regulator; Circuits of Regu-
lator; Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Diagram of Circuits; De
Bcription of Parts and Operation—CHAPTER XII: Excelsior System of Automatic Current Regulation;
Dynamo; Armature; Diagram of Circuits; Toe Regulator and Motor; Action of Regulator.—CHAPTER
5III: Schuyler System of Automatic Current Regulation; Dynamo; Armature, Commutator and Brushes;
Diagram of Circuits in Armature and Field; Regulator; Circuits in Regulator —CH.\PTER XIV: Thorn-
80D-H'*uston System of Automatic Current Regulation; Dynamo; Armature; Cominutator and Brushes;
Controlling Magnet; Wall Controller; Diagram of Circuits; Alp Blast,-CHAPTER XV: Waterhoufle Sys-
tem of Three-Brush Automatic Currect R-gulation; Dynamo; Extra Brush; Resistance Coils and Regu-
lator.—CHAPTER XVI: .\mpere /Meters; Tangential Scale; Solenoid M-ters.—CHAPTER XVII: Volt-
meters; Pressure and Poteutial Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle;
Differential Apoaratus.—CHAPTER XIX: Wheatstone Bridge or Electrical Balance; Diagram of Circuits
and Methods of Use; Brids^e and Rheostat; Round Form; Square Form.—CHAPTER XX: The Magneto
B8 a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.-CHAPTER XXI: Coupling Dyna-
mos Together; In Series; In Shunt; Serips, Shunt and Compound Wound Machines.—CHAPTER XXII:
Switches and Switchboards; Loop Switch; Plug and Socket; Change Over Plug and Socket; Conclusion.
CHAPTER XXIII: Electric Motors, General Principles the Same as in Dynamos; Types; Shunt and
teries Motors Suitable for all General Purposes; Regulation of Shunt Motors; Of Series Motors; Conn-
er E. M. F.; Direction of Rotation and Direction of Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dyoamop; Principles of the Field.
Field Current Armature; Winding; Connections; Lamination; Different Types of Alternators; Regula-
tion; Leading Systems; The Brush Generators; Magnets; Armature; Principles of Induction,—CHAP-
TER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures; Field Magnets; Ferrantl
Armature, Field Magnets; Winding; Collectors.—CHAPTER III: Dynamos, Concluded; Siemens Dyna-
mo; Best Magnetic Circuits; Stanley Constant Current Dynamo; The Armature; Self Induction; RMgula-
tion —CHAPTER IV: Induction Coils; Converters; Transformers; Economy of Distribution; An Elec-
trical H. P.; Losses in Conductor; Induction Coils; Effect of Induction; Transformers.—CHAPTER V;
Transformers, Continued; Induction Coils; Converters; Transforming Up and Down; Design of Trans-
formers; The Static Charge; Protection Against; Grounding the Sacondary; Other Devices; The Foil
Protector; Different Types of Transformers.—CH.\PTER VI: Transformers, Concluded; Fuses; Rt^eu-
lation; Winding of Transformers; Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII:
Parallel System; Series Arc Light System; Diagram of Circuits; Parallel System; Primary Circuit;
Secondary Circuit; Placing of Transformers; Fuses; Diagram of Series Arc Light Circuit —CHAPTER
VIIT: Lines of Force; Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments
with Magnet; Rapidity of Reversals and Hysteresis.^CHAPTER IX: Arc Lamps; In Series; The West-
ioghouse Arc Lamp; Diagram of Circuits in L.imp; Action of the Mechanism; Flat Carbons.—CHAPTER
X: Arc Lamps, in Multiple; Slattery Different, al Lamp; Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents Differ
from those used with Continuous Corrents; Ammeters; Voltmeters; Description of Several Forms of
Instruments —CHAPTER XII: Measuring InsLruments, Continued; Hot Wire Instruments; The Cardew
Voltmeter; Details of the Instrument; Low Potential Voltmeter. —CHAPTER XIII: Voltmeters: Double
Coil Voltmeter; Two Types.-CHAPTER XIV: Spring M-^ters Curled Spring Meter.—CHAPTER XV:
Twisted Strip Instruments; Diagram of Connections and Operation of Instrument— CHAPTER XVI:
Recording Meters; Stanley Meter; Construction and Principles of Operation; Diagrams of Parts; Slattery
Induction Meter; Description of Parts and Principles of Operation; Watt Meter; Thomson Meter.
—CHAPTER XVII: Generators in Parallel; DifficLilties in Operating; Alternate Current Generators in

Parallel; Arrangements of Circuits and Machines for Operating in Parallel; Diagram of Common Ar-
rangement of Machines and Circuits.—CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas
and Examples; Power and Heating Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak
Detectors.

PRICE, $2.50.

Orders for Above Books, or any other Electrical Works, Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHIN6 CO., 6 Lakeside BIdg., Chicago.

-OF-

ABE! EQUIPPED IVITU

WESTINCHOUSE ENGINES.

COMFOUMD, 35 to 1,000 H. P., noequaled adaptability, high fuel duty and moderate cost.

ISTAB11>AB1>, 5 to iiSO H. P., High-class automatic engine for general service.

JUNIOR, 5 to 75 H. P., A durable and ef&clent automatic engine at a low price.

CATAXOeUE OW APPI,ICATIOar.

THE WESTINGHOUSE MACHINE COMPANY,
PiTTSBURC, PA., U. S. A.

SELLING OFFICES:

26 Cortlandt St., New York, N. Y. 171 La Salle St., Chicago, 111. 53 State St., Boston, Mass.
Westinghouse Bldg., Pittsburg, Pa. 210 Drexel Bldg., Philadelphia, Pa. 37 College St. Charlotte,N. 0.
21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lake City, Dtah. Wonderly Bldg., Grand Bapids,
All Offices of the Westlnghonse Electric & Mfg. Co, Ajjd AU Foreign Countries. Mich.

ran
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Beceut ImpTOTementB made in the Kew American Turbine have Increased the power as per their dlana*
eter, and produced greater efficiency from whole to half water than any other tnrblne, as evidenced by the
following, copied from oertlHed tests made at Holyobe. Mass., on the dates named, and signed by A. F, Sick,
man, engineer In charge of experiments, and E. S. Waters, hydraulic engineer.

The orlglnalB of these certificates and tests of other sized wheels can be seen at onr office.

Test of a 45-inch Wheel-July 9, 1894.

Head. ^tJ-P" '^f- I

'^""^ P'rCent"coix j^^_ per Sec! Power- ^^o""

16.06
16.42

17.03

16.8B

119.17
122.00
117.33

111.83
118.67

141.58
127.18
112.60
98.12
82.l>7

205.27
195.19
175.74
149.99
118.40

79 76
82.58
82.18
79.31

76.62

Test of a 42-inch Wheel -July 14, 1894.

Whole Qate
7b

*

M.

%
y,

"

Head Kev.per On. Ft. 1 Horse p,,f,„,***"• Mln. per Sec' Power. I"rOeh'

16.33
16.66
IB.59

17.13

17.48

128.00
134.80
129.33
126.26
121.00

134.18
120.85

104.85

92 76

70.80

199.66
188.14

162.89
142.40
98.86

80.50

83.09
82.77
79 21
70.60

For Information and eatalogae write

THE DAYTON GLOBE IRON WORKS CO..Da;ton,0.,U.S. A.

fOK THE

BINDERS ^'^T''^" ^'^'^n'oiAii,* ' # "^ I ^^ ONE DOLLAR.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a Iiieh fifarauteed percentage and great steadiness of

motion, uuder variable loads. Au unequaled concentration of power,

and au uuprecedented high velocity. ItB quickly operating bal-
anced gates, affords prompt and fine regulation t>y governor. Satis-
faction guaranteed T\-here others fail. Write for catalogue, and slate

ur waiita*

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A

New Dynamo Tenders' Hand-Book.
By I*. B. BADT.

226 Pages, 140 Illustrations. FlexIbleCloth Binding. Size of Type Page
5 1-2.X3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dj'namo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Booli sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAGO.

P IaATINUMPor all Purposes.
Scrap and Native Platinuto Purchased.

BAKER & CO,, 408-414 New Jersey
Railroad Ave., Newark, N. J.

CALIFORNIA EXCURSIONS.
FERSONAIiUX COarDtJCTED.

Leave Chicago via the Burlington Route (C. B.
k. Q. B. E-) every Wednesday at 6.35 p, m. Route
via Denver, Denver & Rio Grande Ey. (the Pcenic
line) and Salt Lake City. These excoreiona are
accompanied by sn ei^perieoced agsDt, of ihe
BurllDgtoa Route, thoroughly familiar with Cali

fornia. The latest model of PullmaQ tourist sleep-

ing cars are u?ed. They are fitted with every
conjfort: carnets, opholttered seats, matt esses,

pillows, bed hnen, toilet room°, etc. They lack
onlyeome of the expensive finieli of the PuUmana
run on Ihe limited express trains, while the cost
per berth is only about oDe-lhird. Aek your near-
est ticket agent for particulars and descriptive
folders, or write to ''• A Grady. Jlanager Burhng
ton Route Excursion Bureau, 211 Clark Street-
CMcago, 111.

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and withont change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

•^hicaeo

WATER POWER.
GOVERNED FOR ELECTRICAL WORK,
The limit of government of water-power is often determined by the desigb

and construction of plant. Consult us if possible befnr-H completini^ your plans.

With REPLOOLE*S COnPOUIND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purpose.^, including Electric
Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Qives more power as to diameter wnlth &

higher percentage ofusefal effect than any other
w^ater-wheel heretofore made. AUeizea, right and left

hand, are built from patterns perfected under ayatematio testa in
the Holyote Testing Flnme.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it t*
their interestto confer with me, as I am williBS to ffuar*
antee results where others have failed, no mat«
ter whatmake oftnrhine has been in nse. STAT£
RR<^IB£9IJBXTS ABTD 8£ND FOB CATA-
l^OOtJE.

S. MORGAN SMITH, York, Pa.
Eatimates tnmlihed f*r complete power planta bdA

remlti faaranteed.

FUSE WIRE^----,„^
Capacity.

Absolniely
l7nv*"orm.

AND LINKS
FOR ALL SYSTEMS.

The Independent Electric Co.,

39lh St and Stewart Ave.. Chicaao.

riectric Railway Supplies
^^^ r^er^r*''-7^'-niOffijjril!^^ The largest and most prosperous stree
^^^B (ftJ^L^^^HHb^^^mSi'^I^B— tn rII ntlierH on account of srreater strenft1

GEARS. PINIONS. BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies in the country are asing onr supplies, and they prefer th^m
anddnrability. Corregpondence Solicited.

This is tlie Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY,
F. A. ESTEP, President and Treaeurer.

J. R. McGINLEY, Vice-PresideDt. F S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
CHAS. J. MATER, l-21i Bet2 Building, Philadelphia, Pa., Middle States Sales Department.
GH-AS. N. WOOD, 180 .""'ummer St.. Boston. Maso., New England States Sales Department.
STANDARD R'Y SUPPLY CO., Mouadnoct Block, Chicaeo, III., N. W. States Sales Department.
A. S. PARTRIDGE, Bant of Commerce Building, St- Louie, Mo., S. W. States Sales Department.
CHAS. A. OAVAGNA, Neave Building. Cincinnati Ohio. Central States Sales Department
EDWARD P. SHARP, 44 Niagara St., Buffalo, N, T., Northern States Sales Department.

SOHMINKE & NEWMAN, New Orleans Sales Dept. No, 321 Magazine St., New Orleans, La. JOSHUA HENDY MACHINE 00., Paoiflo Ooaet Sales Dept., No. 38 Freemont St San FrandBCO, Oal.
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FONTAINE CROSSING & ELECTRICAL CO.
Now is the time to place your orders for Ventilating Apparatas.

Sizes: 18 inches to 96 inches in diameter. Wound for 1 10, 220 and 500 volts.

FULLER'S PATENT COMBINATION FAN MOTOR
For public buildings, theaters, hotels, restaurants, factories, churches, and all places where fresh air is necessary.

What you want is FBESH A.IR, not the same air churned over and over again, as is the case with toy Fan Motors of

10 and 12 inch variety.

Also Manuficturers of Fullcr Double-Voltagc Dynamo, Standard Dynamos and Motors.

Prices Qnoted on Applicatiou.

Works and Main Offices, DETROIT, MICH.
Chicago Office: Ne'vsr York Office: Boston Office: St. Louis Office:

1020 The Rookerv. 67 Cortlandt St. Room 20 B, Equitable Bldg. 7026 Michigan Ave,

ELLISON & THOMPSON, Agts. J. JONES & SON, Agts F, P. BARNES, Agt. W. S. MERKLE, Agt.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and '^Compound Safety

Water Tube Boilers.

BUILT IN UNITS OF SO TO lOO H. F.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

specifications, drawing:s and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

Bound Volumes
OF THE

Western [legtrician

FOB SAX£,

From Vol. I. to Vol. XV.

ADDBESB

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Bulldln?, Chicago.

Racine Automatic
HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted Tor

ELECTRIC
LIGHTING,

AdcI all places where
high speed in counecllon
with economy Is desired.

Over 2,500 in use.

Porcapineand Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new l

to 6 H. P. Automatic
EDgine and Boiler
outfit.

Racine Hardware Co.,
W. F. PARISH, GenM Sales Manager,

W, Marquette Building.

Works. Racine, Wis. CHICAGO. ILL.. U.S. A.

ROOT IMPROVED WATER TUBE BOILER,

SBLLINO AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

REG.TRADE MARKS ^E^PHOSPHOftBRONZE SMELrrN13C0.|iMltEDv
; saoG Washington AVE.,PHiLADELPHiA.

"ELEPHANT BRAND PHOSPHOR-BRONZE'
. .. __ ^ ING0TSiGASTINES,WIRE,RODS,SHEETS,ETC.
.'Am./>I^Sc^/' -:" V— DELTA METAL. "

.^fX EASTI N G S iv STAMP I NGS « n d^,F RE I N

G

5

.

""""
V ORIGINAL ANJffSaCElVlAkERS^INTHEiU.S.

Gas,

GasolineTHE OTTO

ENGINES
and
Natural Gas

Electric Lighting.
Sizes 2 to 250 H. P.

Electric Light Plants in Operation from

2 to 250 H. P.

The Otto Gas Engine Works,
PHIL.AI>EI<FHIA.

Save Money and ficonomize

BY USING

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

Can be applied to any type of boiler without
stoppage of worbs.

High temperature of feedwater iiuch above
boiling point.

t Catalogues, Plans and Specification

t^ on Application.

^^^^ SOLE MAKERS IN THE UNITED STATES.

THE FUEL ECONOMIZER CO.,
MATTEAWAN, N. Y.

CHICAGO OFFICE, 1640 MARQUETTE BLDG.

J. C. BRILL COMPANY, - - PHILADELPhMA,
BUILDEES OF SAILWAY AND TEAMWAT OAES OF AIL CLASSES,

Special attention given to the building of Electric Motor and Trail Oars.

Bnllders of Brill No. 21 Track with solid forged frame, and "Eoreka" Maximum Traction Pivotal Trnck.

mm
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THE

ORIGIN^Im

SAWYER -MAN

Incandescenl

Lamps.
ORNAMENTAL STYLE, 20 1. ORNAMENTAL STYLE, 206.

With our Improved facilities for manufacture, the original SAWYER-IVIAN LAMPS will remain as ever

THE STANDARD OF EXCELLENCE.
TEST ON SAWYER-MAN LAMPS.

Lames Tested New. After Burning 100 Hours, After Burning 300 Hours, After Burning 600 Hours,
Lamp
No.

9-12-95. 8-17-95. 8-30-95. 10-7-95. Hours
Burned.

C. P. Current. C. P. Current. C. P. Current. C. P. Current.

21 IS.O 10 ISO 10 1 5.8 10 13.2 9 600
22 16.5 Lamps. 17.0 Lamps. 14.3 Lamps. B.O Lamps.
23 18.6 9.99 1 7.5 9.97 15.2 9.99 12 4 8.S3
24 15.5 Amperes 15.2 Amperes 13.6 Amperes 13.0 Amperes
25 18.0 Watts 18.0 Wctts 18.3 Watts 130 Watts
26 17.5 per C. P. 17.5 per C. P. 16.0 per C. P. 14.4 per C. P.
27 17.1 2.97 17.0 2.9 14.8 3.2 13.0 3.8
28 15.2 15.8 14.6 12 2
29 15.2 15.1 143 1 1.5
30 16.2 15.5 14.7 13 5

Average, 1 6.78 16.65 14.86 12.9

These are not results from "manufacturers' tests," but are from the regular tests of a large central station, the lamps being taken at random
from a shipment of 2,000. The letter accompanying the above states: "The lamps were burned during the test at a voltage about 2 per
cent, to 4 per cent, above that for which they are marked, and at which the candle power and current measurements were made."

Write to our Nearest Office for Prices and Discounts.

Westinghouse Electric & Manufacturing Company, I

NEW YORK: 120 Broadway.

BOSTON: Exchange Building.

CHICAGO: New York Life BIdg.

TACOMA, WASH.: 102 S. loth St.

PITTSBURG: Westinghouse Bldg.

PHILADELPHIA: Girard Bldg.

ST. LOUIS: American Central Bldg.

CHARLOTTE, N.C.:

36-38 College St.

SYRACUSE, N. Y. : Bastable Bldg.

SAN FRANCISCO: Mills Bldg.

50 VOLT. too VOLT

^~n
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FOi\ LIGHT

AND DOWER^
A1ANUFACTURED BY TME

Fort Wayne Electric Corporation,

Fort WaynEsInd.

BRANCH OFFICES:

NEW YORK CITY: 115 Broadway.
CHICAGO: 621-625 Marquette Bldg.
PHILADELPHIA: 907 Filbert St.

BOSTON, MASS.: 17 Federal St

SAN FRANCISCO: Electric Imp. Co., MINNEAPOLIS, MINN.: New York Life Building.

35 Ne-w Montgomery St. CINCINNATI, OHIO: 402 Neave Building.

PITTSBURG, PA.: 405 Times Building. SAN ANTONIO, TEXAS, 207 Lasoya St.

NEW ORLEANS, LA.: S6uthern Electric ATLANTA, GA.: 25 Marietta St.

ROCHESTER, N. Y.: Powers Building. Mfg. & Supply Co. ST. LOUIS, MO.: 60 Turner Building.

COLUMBUS, OHIO: 57 East State St. OMAHA, NEB.: 104 Bee Building. KANSAS CITY, MO.: W. T. Osborn & Co.

EXPORT DEPARTMENT, I 15 BROADWAY, NEW YORK CITY.
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POROUS .^^
WTiy not set
the best !

1888. .^S>>

#^^^ ^^ trial order.
Give ns

^^

GUPS
ESTABLISHED 1867,

PARTRICK& Carter Co.

Electrical Supplies
125 South i:*st.:- Philadelphia

"

Catalogues on Application
Send BueiQeas Card and mentiojl

Western Eleoteician.

OJUINE RAWHIDE

£E LEATHER.

ss^BilLTZS PATENT

miEY COVER.

DRESSING

WOVEN LEATHER UNK BELTlN^^^^^gLr CEMENT.

pHELTING^ St. Ijoulfs, Mo., U. 8. A. — J *—

BBA>J0HE9: 16* Snmmer St., Boston; 113 Liberty St., Hew Tork; 129 North 3d St., Phfladeiphla.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

6 l^abeside Blifsp., - Chicago. $1.00

SIDES
ARE. _J

PARALLLL ^f^l\
PARALLLL
CLAMP5- 1 3

^AJ
^^FINE TOOLS^^

OKica^ca. III. \J,S.i=\.

FIRE!
ZV

The destrnction of our works by fire on April '7, was almost complete.

We have already resumed mannfacturing and are making limited Fhipments which are daily increasing.

Send us your Orders^ We will fill them with reasonable dispatch, or advise you promptly if we cannot.

CROCKER-WHEELER ELECTRIC COMPANY,
Manufacturers and Electrieal Engineers,

SIZES UP TO aso H. P.

FIRE!

IMPORTANT ANNOUNCEMENT.
We have employed T 8 Superintendent, MB. A. L. BEINMAKN, formerly Snpt. of THE SAWYEB-MAN FLEOTBIG
CO. His ability Is known lo everybody in the electriu light tneineee. Recent improvements made by Mm,' added to
the qaaUties which have already given our lamps feoch an enviable lepntation, easily make the

^^MOOOvUiJOJ^
^i<.

INCANDESCENT UMPS the HIGH GRADE STANDARD OF THE WORLD.
Qnallty will tell and we invite comparlsona and teste. - Write to ns before placing your orders.

A^y
New York Office, 39 Cortlandt St.

Ilain Office ana Factory : aoos to !i01? Pine Street, St. I.O11I0

'

Black Diamond File Works.
Inc. 189S.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Onr rcgnlar gcods are on sale in CTeiy lee ding Hardware
Store in the Unitrd States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

\^ «-\«\^

SPEAKING TUBES AHD WHISTLES.
Oral, Sleotrlo, Fnenmatlc and MechBttlcwt

ANNUNCIATORS AND BELLS.
FnU Idn* AlwaTB la Stock.

W. R. OSTRANDER & CO.,
. Se4 Fnlton St., Kew fork.

FMtory, 1«!1 and 1483 DeKalb Ave., Brooklyn, N.T.
^^Send for Nsw OAtaixsoce. Ont Ao^iut l8t

MEOBERY SWITCHES
AND ABSOLUTELY WATERPROOF

BEiAjnaa agents :

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.
A. W. SOLOMON, Savannah, Qa.
HOEFGEN, MOXHAM & 00.,

No. 80 WllUam St., New York,

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

JOSHOA HENDY MAOH. WOBKS,
San Erancisoo, CaL

Electric Lighting and
Power Apparatos.

THE

The Brnsb Doable Aro

Lamp Patents sustained by

repeated decisions

of U. 9. Courts. BRUSH
ELECTRIC CO.,

Agencies in all large cities.

. The Euaseii Electric Company,
So. iOAro Dynamo. lOOllghts, 2,000 candle powef. „ Denver, Colo.

BagnaU & mills, Yokohama, Japan, offlcc and Works. Cor. Belden and Sason Sts.. ei^ETKlAITD, OHI«
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*"'h."r.'hixson','''
Simplex Blectrical Company,

1137 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. Trndergronnd and Snbmarine,
for Telephone, Teleeraph, I<lsht and Poorer.

B.ERITE TAfSS. Write for oatalogues, samples and prlcei.

Vf. B. BBIXE'C, Xlfr., J. B. HAM, Qen'l Agent
Ifi'j 803 Broadway, TSeTr 'Vorls..

F. B. aiOBSE, CAL.IFOK5IIA 11, KO. WK.S.
4'hlcaso, 111. San Krancisco, * al.

VKW ORLiEAXS BliEC. CO., Br<-tr Orleans, L.n.

WILLASD L. OAKDEE,

H. DnBANT OHEEVEB, • Bnalneas Managers.
GEO. T. MAKSON,

QenU Snpt.
W. H. H0DQIN8,

Secretary.

THE OKONITE COMPANY, LIMITED,

13 Park Row, New Yor^r
INSULATED

WIRES ALDCABLEi,
For Aerial, Submarine and Underground Uts.

Candee Aerial Wires.

IVianson Protecting Tape.

Oi^onite Waterproof Tip.
BRAXCHESrChlcago, Boatonr Phllartelphia, Pltrsburerh, aiinueapolis, Cincinnati,

Kansas City, Omaha, Loniavllle, St. LouIh. San Francisco, London and mo. America.

i-ON'^:

TRADE MARK.

'"'"
,

SOLAR GARBON: MANUFACTURING CO.,
MASIITFACTrBEBS OF

Carbon Brushes, Battery Carbons,

Solid Electric Light Carbons,
For any System, of any degree of hardness.

Soft Cored Carbons (kot Boiitow),
For Arc Lpmps on Incandescent and Bail^ay Circuits

SOLAR^ARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE, PITTSBURG, PA.

MANOTACTUEEB O!"

iivsniaATED i:i«z:gtric mriRE,
I'r.KXIBt.E COISDH and CABLES.

SCO and iiOS North Ttatrd Street. - - PHULADELiPBIA, PA.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

0. J. Mayer, Betz Eldg., Philadelphia, Pa.
Smith <£; \Vallace, Hamilton St , Boston, Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. T.
Arthur S. Partridge, h&ixb. of Commerce Bldg.,

St. LouiP, Mo.
StandardRy. Supply Co., Monadnock Bldg,,

Chicago, III.

Reger & Atwater, 214 Pine St , San Francisco,
CallEornia.

Central Elt-ctrlc Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St , New Yorfe.

^ESTUK ElBctrieai hmmiil Co,
—^^^^ 1 14-120 William St.,

WfstoQ Siaidard ForUble Dmt Eeidin^

1 14-120 William St., NEWARK, N. J., U. S. A.

Voltmeters, Miiiivoltineters, Voltamineters,

Ammeters, Milliammeters,

Ground Detectors and Circuit Testers,

Ohmmeters, Portable Balvanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of e.x-

Ireme accuracy and lowest' consumption

of energy.

Mention the Western Elboteioian wben writing
for catalogues.

Weston standard Portable IHrect
Heading Voltmeter.

Packard Lamps
are the only lamps which give fu;

power at initial efficiency after burnin

hundred hours. This we guaranteq\,^

aEW YORK & OHIO COMPAVIl^v'
MAKEKS OF PACKARD LAMPS. TVABBEN.

.-^..
Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & J. M. ANDERSON,

289 to 293 A Street, Boston, Maw.
Correspondence Solicited.

PEERLESS
COMIVIUTATOR

COMPOUND.
You want the Best.
Why don't you try it?

A. CHISHOLM & CO., - Bay Gity, Mich,

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 GUve Street, ST. LOOTS.

BEST OF ALL IS

aiade by J. H BTrNKELIi & CO., 7G Cortlandt St., New York.

Best CoDstruction and Ingredients. Strongest, most Durable and Kellable. Size 6x2^, 60 cts per cell.

LIB EKAL DISCOUNTS.

NM. R
National India

Rubber Co.'s

Wiresind Cables.
FKEDEBICK 8. MINOTT, General Manager. I'aotory and OfflceK

IfewTorkOfflce,487Broa(Iwap,H.L.Burdlck,Mgr. RDICTni R I
San PranciBco. 577 and 679 Market 3t. uniVI Mi.} il> ••

Cbicttgo, Metropolitan Electric COu 186-188 Flttb Ave.

WESTON ENGINES.
High Pressure Boilers.

Complete Power PlantVe
£stiixiates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, M. Y.

RE PRESENTATI^'ES.
JULIAN SCHOLL & CO., - 126 Liberty St., N. I. OUf.
HOFTMAN-EDSSELL CO., - 82 Lake St., ObioagO, lU.
SCKANTON SUPPLY S MACH'Y 00., - Scranton, Pa
THOS. K. CAREY & BROS. CO.. 26 Ll^bt St., Baltimore, Md
MITCHELL. LEWIS & STAYER CO.. SeatUe. Wasb.

THE BALL ^ WOOD COMPANY,
Bnilders of ImproTod Antomatio Cut-off Engines-

Stern & Silverman, 707 Arch St., Phiiadelphia, Pn. 0. E. Sargent. Fo
George M. Keoyon, Endicott Arcade, St. Pu il, Minn,n James & CompaD

1 Bldg., ChlcagOim.
Qga. Tean.
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IDIIESECX-COIlTljTECTEiO

For Central Stations and Isolated Plants.

Two 400 K. W. Generators ii Edison EUclric Illuminating Station, Brooklyn, N. Y. Direct-Connected to a Triple Expansion Vertical Engine.

Our Generators are constructed to meet the most stringent requirements of electric lighting practice. ' In design and workmanship their

superiority is acknowledged. The frames and pole pieces" are of cast steel; the armature windings of copper bars, and the insulation of the best

obtainable and most carefully supplied. Thorough ventilation of the armature is provided. The commutator and brushes are perfect in their oper-

ation under all conditions of load, and the machines are practically sparkless. The largest electric lighting stations in the world are using Direct-

Connected Generators of our make, while the smaller s zed machines will be found in the majority of modern isolated plants.

CAKPEXTER ENAMEL ESHEOSTAXS.

GENERAL ELECTRIC COMPANY
}

Boston, Mass., 180 Summer Street.
New York, N. Y., 44 Broad Street.

Sj'racuse N. Y., Sedgwick, Andrews & Kennedy Bldg.
Buffalo, N. Y., Erie Gountj' Savings Bank Building,
Philadelphia, Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street.
Pittsburg, Pa., Times Building.

MAIM OFFICE: SCHENECTADY, N. Y.
SAIiES«FFICE8

:

Atlanta,. (5a., Equitable Building.
Cincinnati, Ohio, 420 West Fourth Street.

Culumbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.
Detroit, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City, Mo., New York Life Building.
St. Louis, Mo., AVainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 IGth Street.

San Francisco. Cal., 15 First Street.

Portland, Ore., Worcester Bldg.

For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, 'Ltd., Toronto, Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

|

ibendroth & Boot Mfg.
j

Co sis
I

Adams-Bagnall El. Co x

^.mertcanElec- Mfg.Co....

American Electrical

Works X'

Am. Silt Mfg. Co

AnderHon, ilbert & J. M... 1

Andrae, J. & Sons Co sv

Arnold, B.J xvli

Auerbach-WooivertonEl.Co.is

Babcoct & "Wilcox Co., The. 1

Bain, Foree xvii

BafeerA Co xvili

Ball & Wood Co.. The.... i

Barnes, Wallace xli

Bamett Co., G. & H xsil

Beacon Lamp Co xil

Beethoven Piano & Organ
Co xlx

BeslyA Co.,Chas. H.... xxii

Boudreaux Dyn. Brush Co. vii

Bowen, W. J X

Boynton Multivolt B. Co.. xiii

Brady, T. H x

Brill Co., J. Q xix

Brlzey, W. R i

Brush Electric Co xxU

Bryan, Wm. H xvii

Bryant Electric Co

Buckeye Electric Co x

Bunnell* Co., J. H i

Butler Hard Rubber Co....

Card Electric Co iv

Catterson, Geo. N
Central Electric Co v

Central Mfg. Co x

C. B. & Q.R. R xviil

Chicago EdiBon Co iv

Chic. Elec.-Mech. Ent.Co. xvii

Chicago Elec.& Stereo Co.. xii

Chic. Genl. Fixture Co xiii

Chlsholm & Co., A i

Chuee & Co., J. F xix

Cionbrock S. B. Co xix

Colburn Elec. Mfg. Co xii

Colgate Co., Geo. h

Columbia Inc. Lamp Co 1

Corey, R. B vi

Cor. School of Technology.

Dayton Globe Iron Works
Co., iii

Directory, Principal Eleo.
and Mech. Engineers., xvii

Dixon Crucible Co., Job . . xi

EaBtem Electric Cable Co..

Eddy Elec. Mfg. Co vii

Edgerton Pottery Co xxil

Edwards, W, S. Mfg. Co...

Electric Appliance Co x

Elec. Engr. A Supply Co..

Electric Protection Co ... . xvii

Electric Storage Battery
Co.. The vili

Electrician PubliBbing Co.
. ,

vi, xiii, xiv, XV, xvi

Empire Cnlna Works x^

Farr Tel. & Const. Supply
Co XV

FiberiteCo., The xxii

ForestCity El. Wks xxii

[ or Sale Adver'mentB 'Sii

Forsyth & Fisk xv

Fort Wayne Elec. Corpora-
tion

Fuel Economizer Co

Oarlock Packing Co xix

Gates Elec. Mfg. Co Ix

General Electric Co 11

Gen'llnc. Arc Lt. Co vi

t lobe Electric Light Co ... . vi

Gordon Burnham Bat, Co.. iv

Goubert Mfg. Co xix

Greene, O.B xxi

Gustafson, W. A.. xv

HardtmuthA Co., F Jv

Harrington, Son & Co., E.. xix

Hart & Hegeman Manufac-
turing Co Vi

Hartley Elec. Works xll

Helios Electric Co xxl

Homer A Co.. F. £ si

Huebel A Manger xii

Illinois Engraving Co xii

Independent Elec. Co... .xviil

Interior Conduit A I. Co.. xi

Internat'lCor. Schools.... xii

Ithaca Desk Co xii

Johns Manufacturing COm
.

H. W 1^

Keystone Tele. Co xv

KlipstelnA Co., A. ^

LeclancheBat. Co., The.. .. xlli

Leffel A Co., James xviii

Lombard Water Wheel
Gov. Co

LouiBViUe Elec. Wks.... siil

Lokens Iron A Steel Co. .

MacCurdy A Smith xi

Metropolitan Electric Co. xxi

Miamlsburg Electric Co. .
.

xii

Moore, Alfred F ^

Morris, Tasker A Co

Moyes, L. M itviii

MunsellACo., Eugene... —
Murray Iron Wks. Co

N atlonal India Rubber Co
.

1

Newton Rubber W orks .
.

xvi

New York Insulated Wire
Co.

xi

New York A Ohio Co 1

NcttallCo., R. D xviii

Ohio Storage Battery Co..

OkoniteCo.. The ^

OBtrander & Co.. W. R . - - •
s

Otto Gas Engine Wks ....

Partrick A Carter Co ...
.

xxil

Partridge Carbon Co i

Perkins, Frank C xvii

Peru Elec. Mfg. Co-. x

Phillips Ins'd. Wire Co ...
.

xi

Phosphor-Bronze Smelting
Co.,Ltd 3tiK

Piatt, O. S xxii

Queen ACo., Inc

Racine Hardware Co xlx

Reisinger, Hugo -

Replogle Governor Wks.. xviii

Roth Bros. A Co. x

Samson Cordage Wks x

Schott, W. H xvii

Shultz Belting Co xxii

Siemens A HalskeE. Co. .

Simplex Electrical Co.,The, i

Sioux City Brass Works . .

S. K. C. Specialty Co xiii

Smith, S. Morgan xviil

Solar Carbon A Mfg. Co.. i

Solar Electric Co —»-

Southgate ACo., W. B... xxii

Standard Electric Co x

Standard Electric Time Co. xil

Standard Tel. A Elec. Co. sv

Standard Thermometer Co. iv

Standard Underground Ca-
ble Co

Stanley Electric Manufac-
turing Co

Stilwell-Elerce A Smith-
Valle Co xil, xiii

Swarts Metal Refining Co.

Union Heater Sup. Co— xix

United Electric Improve-
ment Co vi

U.S. Telephone Const. Co. sv

Vulcanized Fibre Co xxii

Wagner EL Mfg. Co vii

Walker Mfg. Co xv

Want Advertisements. ... xll

Waterman, Cbas. H iv

Webster, Warren A Co

Werthelm, Ed

Western Electric Co xi

Western Telephone Con-
struction Co

Westlnghouse Elec, and Mfg.
Co XX

Westlnghouse Mach. Co. xvii

Weston Electrical Inst. Co.. 1

Weston Engine Go 1

Whitney Elec. Inst. Co. . . . x

Wirt, Chas xll

YoungloveAGsre x

CLASSIFIED LIST.

Accmaolators.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Annanciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Electric Appliance Co,
Ostrander ACo., W. R.
Partrick A Carter Co.

Arc ijamps.
Adams-Bagnall Elec. Co.
Autrbach-Woolverton El.Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey, R. B.
Ft.Wayne Elec. Corporation
General tilectrio Co.
Gen'l. Inc. Arc Lt. Co.
Greene. O. B.
Helios Electric Co.
Solar Electric Co.
Standard Electric Co.
Standard Thermometer Co.
Waterman C. H.
Westlnghouse El. A Mfg. Co.

Arc Ueht Cord.
Samson Cordage Wks.

Batteries and Jars
Andrae A Sons, J.
Boynton Multivolt Batt'y Co.
BunneU A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Storage Battery Co.
Oordon-Burnham Bat. Co.
Leclanche Battery Co., The.
Miamisburg Electric Co
Newton Rubber Wks.
Ohio Storage Battery Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Western Eleotrlo Co.

Bells.
Andrae A Sons, J.

Central Electric Co.
Electric Appliance Co.
HuebelA Manger.
Ostrander A Co., W. R.
Partrick A Carter Co
Western Electric Co.

Beltlne.
Shultz Belting Co.

BIo'iv Torches.
Union Heater Supply Co.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Murray Iron Works Co.
Racine Hardware Co.
Weston Engine Co.

Boobs, Electrical.
Electrician PubliBhlng Co.

Bronze .

Besly bCo., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brushes.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Partridge Carbon Co.
Solar Carbon A Mfg. Co,
Wirt, Chas
Younglove A Gere.

Bnrelar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Cable8(See Insulated Wires.)
Cables, JBlectrlc . (See In-
sulated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brixey, W. R.
Central Electric Co.
Eastern Electric Cable Co.
Elec. Engr. A Supply Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons, Points APlates.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey, R. B.
General Electric Co.
Greene, O. B.
Hardtmuth A Co., F.
Partridge Carbon Co.
Reisinger, Hugo.
Solar Carbon A Mfg. Co.
Wertheim Ed.
Western Electric Co.

Clocbs, liVatchmen's.
Southgate A Co., W. B.

Compound.
Chisholm A Co., A.

Conduits.
Central Electric Co.
Interior Conduit A Ins. Co.

Construction A Bepairs.
Ft.Wayne Elec. Corporation,
Hartley Elec. Wks.
Homer & Co , F. E.

Contractors and Blectrlc
liieht Plants.

Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm.H.
Card Electric Co.
Chic. Elec.-Mech. Ent.Co.
Eddy Elec. Mfg. Co.
Ft.Wayne Elec. Corporation.
Gates Eire. Mfg. Co.
General Electric Co.
Interior Conduit A Ins. Co.
Perkins, Frank C.
Schott, W. H.
Siemens A Halske Elec. Oo.
Standard Electric Co.
United Elec Improvement Co
Westlnghouse Eleo A Mfg. Co.
Western Electric Oo.

Copper.
Besly A Co., Chas. H.
Miamlsburg Electric Co.

Copper Wire Bouff ht.
Swarts Metal^Reflnicg Co.

Copper Wires.
American Electrical Works.
Besly A Co., Chas. H.
Brlxey, W. R.
BunneU A Co., J. H.
Central Electric Co.
Electric Appliance Co.
FIberite Co., The.
General Eleciric Co.
independent Electric Co.
National India Rubber Co.
Okonite Co. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Eleotrio Co.

Cordaee.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Arms* Pins and
Brackets .

Anderson, Albert A J. M.
Brady, T. H.
Central Electric Co.
Central Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Go.
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Nuttal Co., R. D.
Partrick A Carter Co.

Cut-Outs and Sivltches.
Anderson. Albert A J. M.
Andrae A Sons, J.

Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Forest City Elec. WkS.
Forsyth A Fisk.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hart A Hegeman Mfg. Co.
Huebel A Manger.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Nuttall Co., R. D.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt, O. S.

Solar Electric Co.
Wagner Elec. Mfg. Co.

Desks.
Ithaca Desk Co.

Dynamos.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westlnghouse Eleo. AMfg.Co.

Economizers.
Fuel Economizer Co.

£lectrie Ballways-
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westlnghouse El. A Mfg. Co.

Klectrical and Slechanl-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan, Wm. H
Chic. Elec.-Mech. Ent. Co.
Eddy Elec. Mfg. Co.
Perkins. Frank G.

Schott, W. H.

Electrical Instruments.
Anderson, AlbertA J. M.
Bunnell A Co., J. H.
Central Electric Co.
Electric Appliance Oo.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O. S.

Queen A Co. Inc.
Southgate A Co., W. B.

Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Electric Protection Co.

S. K. C. Specialty Co.

Klectroilere, etc.
Edwards, W. S. Mfg. Co.

Electro-Plating lllach'y.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Gas.
Otto Gas Engine Wks.

Engines, Steam.
Ball A Wood Co., The.
Chuse A Co., J. F.
Murray Iron Works Co.
Racine Hardware Co.
Westlnghouse Machine Co.
Weston Engine Co.

EngraTcrs.
Chic. Electro A Stereo Co.
111. Engraving Co.

Fan Outfits.
Central Electric Co.
Interior Conduit & Ins. Co.
Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Vuloanlied Fibre Go.

Files.
Bamett Co., G. A H.

Fire Alarms.
Partrick A Carter Co.
Western Eleotrlo Co.

Forges.
Union Heater Supply Co.

Fuse Wire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Independent Electric Co,

C^as l^lghting. Electric.
Partrick A Carter Co.

Gears.
Besly ACo., Chas. H.
Nuttall Co., R. D.

General Elec. Supplies.
Anderson, Albert A J. M.
Andrae A Sons, J.
Besly ACo., Chas. H.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.

Electnc Api-liance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel- A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Metropolitan Electric Co.

Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt. O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S. K. C. Specialty Co.

Solar Electric Co.
Standard Tel. A Elec. Co.

Globes and Electrical
Glassware.

Edgerton Pottery Co.
Edwards, W. S. Mfg. Co.

Peru Elec. Mfg. Co.

GoT*nors» Water Wheel.
Lombard Water Wheel Gv. Co.

Graphite Specialties.
Besly ACo., Chas. H.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
Butler Hard Rubber Co.
FIberite Co.. The.
Newton Rubber Wks.

Heating. Electric.
Bowen, W. J.

Insulators and Insulat-
ing materials.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brixey, W. R.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chisholm A Co , A.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Hart A Hegeman Mfg. Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Louisville Elec. Wks.
MacCurdy A Smith.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
Nuttall Co., R. D.
Okonite Co., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Underground C.Co.

Insulated W^ires and
Cables—^91aguet Wire.

American Electrical Works.
Brixey, W. R.
Bunnell A Co.. J. H.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
FarrTel. AConst. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated WireCo.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

Lamps. Incandescent.
Adams-lJagnall Elec. Co,
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York AOnloCo.
Partrick A Carter Co.
United Elec. Imp. Co.
Westlnghouse Elec.AMfg Oo.

Lightning Arresters.
Colgate Co., Geo. L.

Electric Appliance Co.
General Electric Co.

Machinery AVipers.
Am. Silk Mfg. Co.

Slaguet Wire.
(See Insulated Wires.)

aiechanlcal nachinery.
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Murray Iron Works Co.

Hlca.
Johns Mfg. Co., H. W.
MuneellACo. Eugene.

nining Apparatus, Elec
General Electric Co.
Independent Electrio Co.
Weitln^ooieEl.AMfg. 00.

Motors.
Andrae A Sons, J.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Go.
Ft. Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Sioux CltyBr**. Wotm.
Standard Electric Co.
Stanley Eleo. Mfg. Co.
Wagner Elec. Mfg. Go.
Walker Mfg. Co.
Westlnghouse El. A Mfg Co.

Packing.
Besly A Co., Chas. H.
Garlock Packing Co.

Paints.
MacCurdy A Smith.

Phosphor Bronze.
Phosphor Bronze Sm.Co Ltd

Pianos and Organs.
Beethoven Piano A Organ Co

Platinum.
Baker A Co.

Poles.
Morris, Tasker A Go.
Nuttall Co., R. D.

Porcelain.
Empire China Works.
General Electric Co.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co-

Push Buttons.
Central Electric Co.
Electric Appliance Co,
PartriCK A Carter Co.

Rheostats .

Central Electric Co.
General Electric Co.

Sal Ammoniac.
Klipst&ln ACo.. A.

Speahing Tubes.
Central Electrio Co.
Electric Appliance Co.
Ostrander & Co., W. R
Partrick A Carter Go.

Speed Indicators
Besly A Co., Chas.-H.
Colgate Co., Geo. L.
Queen A Go. Inc.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

springs.
Barnes,iarnes, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Street Cars.
Brill, J. G. Co.

Tapes. Insulating.
American Electrical Works.
Brisey, W. R.
Central Electric Co.
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex EJectrlcal Go.

Telegraph Apparatus.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Telephones and Tele-
phone Material.

Andrae A Sons, J.
Central Electric Co.
Farr Tel. A Const. Supply Co
Forsyth A Fisk.
Gustafson, W. A.
Keystone Te.ephone Co.
Standard Tel. A Elec. Co.
U. S. Tel. Const. Co.
Western Electric Go.
Western Tel. Const. Co.

Transformers .

Central Electric Oo.
Chicago Gen'l Fixture Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hartley Elec. Wks.
Louisville Elec. WTcs.
Royal Electrio Go.
Stanley Electric Mfg. Co.
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Turbine Wlieels .

Dayton Globe Iron Works Co
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
StiUwell-Bierce A Smith-
Vaile Co.

UnlTcrsities.
Gor. School of Technology
Int. Corr. Schools.

W^ater Wheels.
Leffel ACo., Jas.
Replogle Governor Wks.
Smith, S. Morgan.

Wire, Bare.
Anderson, Albert A J. M.
Besly A Co., Chas. H.
Brixey, W. R.
Central Electric Co.
Electric Appliance Go.
Independent Electric Co
National India Rubber Co
Nuttall Co., R. D.
OkoniteCo., The.
Phillips Insulated Wire Go
Standard Underground O.Oo
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CHICAGO EDISON CO.,
ISO .A.X3.^3MCS ST.,

DEALEBS IN Electric

Lighting SUPPLIES, Incandescent Lamps
OF ALL CANDLE POWERS.

NATIONAL CARBONS AND BRUSHES,
HARDTMUTH CORED AND SOLID CARBONS,
KNIFE SWITCHES, FROM 10 TO 1 ,000 AMPERES,
CUT-OUTS, SOCKETS, ARC LAMPS AND CLOBES,
RUBBER COVERED WIRES, NORWICH CABLES, Etc.

IN STOCK.

ARC LAMPS!!
For Incandescent Circuits. For Direct Current.

For Alternating Current. For Railway Circuits.

Focusing, Twin and Series Lamps.
All new lamps, all in perfect order and ready for use.

CARBONS!!
High Class Foreign and Domestic.
Cored Carbons, Tested Carbons.
Siemens & Halske, Lacombe, Hardtmuth^ Ship

Cored, National, Fidelity, Solar and Globe Carbons.
These Standard Goods MUST BE SOLD to close an

Estate. Write for particulais to

CHAS. H. WATERMAN,
1305 Havemeyer Building,

26 Cortlandt Street, NEW YORK.
SaUs-Agent for

|
^^^

J;
^^ZpK (Assignees for Francis R. Upton.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability.

It is Absolutely Non Freezing,

Labor Saving,
Free from Local Action,

Freedom from Gases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFAOTTTBED BY

Insulated with lilonlded llica. Hangers,
Pail-Overs, Feed-Wire Insulators, Frogs, Sec-

tion Insulators, etc.

VULCABESTON CONTROLLER REPAIR PARTS.

H. W. JOHNS IIFG. CO.,
240-242 Randolpli St., Chicago.

NEW TOHK. PHILADELPHIA. BOSTON

The Gordon-Bnrnliani Battery Co,

82 West Broadway, New York.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The Original Mannfactarere of the

SIMPLEX, WARD and KNIGHT LAMPS
CHARLES A. BRAMHALL. Selling Aaent. 39 Cortlandl Street. NEW YCK.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

Multipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Office and Works, llansfleld, Ohio.

75 K. W. OENEEATOS.

THE PIONEER FIRM.
American Branch Office, 60 liberty St . New York. F. HARDTMUTH & CO., V.T,

A,

STRIA,
THE PIONEER FIRM.

Beware of Impostors Claiming our Make.

THE ONLY MANUFACTURERS OF

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carrj- our Goods.
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ElectricRailwaySupplies.
We are the General Western Agents for the Billings &

Spencer Drop Forged

Trolley

Equipments
and

Commutator
Segments.

We can supply Segments from stock to fit all standard machines.

These Segments are made from pure lake copper, finished and tempered

to give a compact, uniform wearing surface.

Overhead flaterial.

We carry a large stock of Drop-

Forged Straight-Line Hangers,Single

and Double Curve Pull-Offs, Bracket-

Arm Insulators, Barn and Bridge

Hangers, Feed Wire Hangers, Trol-

ley Wire Clamps, etc.

Central Trolley '^ |

Harp and Wheel.

This harp is made of malleable iron or brass, and is strong and well

designed. The wheels are of bronze and have the best grade of graphite

bushings. The entire construc-

tion is such that it cannot engage _,,p„p„„p^
with, and tear down, span wires.

'"'•'""""" ^*

We recommend the Central

Harp and Wheel to our customers as being a superior article in every way.

Prompt shipment of all goods from Chicago stock.

GEO. A. JIcKINLOCK, President. CHAS. E. BROWN, Secretary.

Central Electric Company,
173=175 Adams Street,

CHICAGO.
St. Louis,

Southern Electrical

Supply Co.

New Orleans,

loio Canal St.

Buffalo: ii2 White Building.

Kansas City,

Gate City

Electric Co.

Chicago Tales.

THE REAR platform ot

the cable car ttood a

rather short and florid

niBo with hie coat ooUar
turned np.

He did noc say any*

thing until the conduc-

tor gave a olgnal to go
ahead, Just as a woman
pat her band on the

rail. The woman had
to jcimp to avoid belQg
left.

"You'ro e Uttl© too

quick with the bell,''

reujarUed the paesenger who bad bla collar turned

up.

"I am, am IT^' asked the eoaduotor, turning

about and glaring at the short mao "Who's run-

ning this car?"

"You are to-night, I don't know who'll be

running it to-morrow.''

"Well, I know my buBlneea, and I don't want any

Up Irom anybody, see?"

"You probably never stopped to consider the

extent of your authority,'' said the short man
softly. "It seems to me that a passenger has a

right to call attention to the fact that you are too

quick with the bell."

"Humphl What are you going to do about it?

Takemy numberl"
"Yes, I tltought I would."

*'Well, there it Is; can you see it? Take the

number oa my cap and the number of the car."

"All right, I've got them. I think this Is the last

trip you'll make on this car to-night.''

"Say, I meet fellows like you every day. You're

talking through your hat."

"That'll be all Tight. Let me off at the nest

corner."

The short and soft-spokan mao alighted, followed

by the defiant grin of the conductor.

When that car reached the limits station the

superintendeot of the place was waiting for the

conductor.

"I've put another man on your car," said he.

'You're laid off."

Laid off'.' What for?"

"You can find out later. I just received a tele-

phone niesBage from the general solicitor to be

sare and have some one else take your car out

on the next trip. Don't you know what's the

trouble?"

'Why, no. I haven't seen—hold on! That must
have baen him on the back platform."

Next morning as the general solicitor of the

company sat at his desk the conductor came into

CAME TO SQUARE HIMSELF.

the room and humbly waited for a chance to

"square himself."

He was contrite and worried, but he made a mis-

take in his effort to explain matters.

"I'm mighty sorry,*' said he, "but I didn't know
you was an officer of the company.''

'Stop right there! '^'hat difference should that

have made? I didn't ppeak to you as an officer of

the company. I simply said to you that you were
too quick wilh the bell. You didn't give that

woman time to get on the car. Then you turned

on me as If It were a presumption for any passen.

ger to offer suggestions . I have no doubt yon are

a faithful employe. Your record shows that you
are all right, but I want to impresB on you that

paggengers have rights that conductors must
respect."

In a couple of days the conductor was reinstated,
but the story of his experience must have been
passed around. One evening the attorney for the
company was returning home on a crowded ear
with an earnest grlpman on the front.

Every time the car started it made a sudden
lunge and nearly upset everyone. The attorney
motioned to the conductor and said: '"I wish
yon'd tell that gripman to be a Uttle easier In
catching the cable."
The conductor said "Certainly" and went for-

ward. After that the passenger had a smooth
voyage. —Chicago Record,

Loaded Down with Coppers.
In Detroit:
"I see they're getting a very athletic lot of men

now as street-car conductors."
"Yes ; they have to."

"Why is that?"
"Three-cent car fare, you know!" ,
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INCANDESCENT LAMPS.
WE ^^

MANUFACTURE
THE GLOBE.

PP LIFE AND

EFFICIENCY

GUARANTEED.
New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu"m. Samples and Prices Furnished

on Application. Correspondence Solicited

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.
.A^^Erisn:^^ v\r.A.T^-rE:iD. v^tfritte: \j^.

THE-

UNITED ELECTRIC

IMPROVEMENT CO
OFFICE AND WORKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA,

New Discounts

Series Incandes-

For all Systems

Current, Candle-

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

CORKESPONDENCE B LlCITEn, SATISFACTION GDARANTEED

THE DAYS ARE GROWING DARK,
YOU NEED MORE LIGHT.

ARC LAMPS
Direct Current,
Alternating,
Ornamental.

General Incandescent Arc Light Go.'s Lamps

Can meet your desire for Style and Price.

"SDN-SCHMELZER-NURNBERG" CARBONS.
If you want anything in the Arc Lamp or Imported Carbon

Line, write to me.

R. B. eoREY,
General Sales Agent,

HAVEMEYER BLDC. - - NEW YORIC .

HART SNAP SWITCHES

!

STANDARD SWITCHES, 5 and 10 ampere S. P.

10 amp. 3 and 4-way, 10, 15, 30 and 50 amp. D. P.

FLUSH SWITCHES
Of any of the above sizes, either on single plates
or with any number of switches upon one plate.

Cut illustrates 4-way or commutation
switch, controls a light or group of lights

from, any desired mimber of points.

SBSn FOB CATAIiOeUE.

THE HART & HEGEMAN MFG. COMPANY,

THR T:^ELaEPHONE hakd-book
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "J Practical Ouide to the Testing of Insulated
Wires and Cafties." Joint Author of ^^Electricity in Daily Life.*''

14.6 Fa.ges, 13S IlltistratiorLS, Clotli, Ha-nd-Bool^: Siz^e, Frice $1.00.
EXTRACT FROM PREFACE.

"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it is felt that there is a demand
for a practical book on telephone working and management, and THE TELEPHONE HAND BOOK is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that any one can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

:ci>^4-rE:i<ix^.-
CHAPTFR 1. The Invention of the Telephone.

2, Sound Waves. Articulate Speech.
a. Electric Telephony. The Bell Telephone.
4. The Microphone,
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: its Use in the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver

10. Other Forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bi-Telephone.
12. The Siemens, Kotyra. Neumayer and

Bottcher Receivers.

CHAPTER 13. Carbon Transmitters.
U. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.

The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efhciency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bells.
Automatic Switches.
Telephone Line Construction.

18.

19.

30.

21.

22
23.'

34.

CHAPTER 28.

39.

30.

31.

32.

33.

34.

35.

PubUehertauaforsaieby ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO^

Metallic Circuits.
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser: its Use in Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.
Long Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Teleph-

ony.
Appendix.
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lallers Buildlnc^

CHICACO. What They All Want. Postal Telferaph Bide-,

CACH LAYER OF THIS ANTt-FRlCTION METAL

SOLE AGENTS.
For Canada—

R. E. T. PRINCLE.

For Maryland, Virginia, District of

Columbia—
ROBINSON ENGINEERING CO.,

Baltimore.

SOLE AGENTS.
For the Pacific Coast—

J. W. BROOKS & CO., San Fran-
cisco, Cat.

For Texas, Indian Territory, New
Mexico, Arkansas—

BARDEN-SHEETS ELECTRICAL
CONST'N CO., Houston, Tex.

MARLETTE ELECTRIC LIGHT CO., Marlette, Mich.—"The brushes are all that you recommend them to be. We have a good machine, but are getting better

results than ever with your brushes.

"

D & W. PEM1!LE. Stillwater, N. Y.—"I think they are just what I have wanted for a long time."

THE BOUDREAUX DYNAMO BRUSH CO.

EDDY GENERATORS
Direct Connected oi Belted foi Electric Railways, Central Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,

WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building,

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.

iJf^^

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable

books to READ

WAGNER Switchboards

ELECTRIC MANUFACTURING CO.

Transformers for all purposes.

First in every Competitive test.

Aeknowledged by all £nsineers to be the most efficient

and most nearly perfect in,mechanical design.

60 LT. TYPE D TKiNSFOBMEK.

General Offices and Factory atst. Ironls, Mo.

( BOSTON, 620 Atlantic iveBue. MINNEAPOLIS, 249 Second Avenue South. BUFFALO, 126 Erie Oo. fant Bnildmg

..Ca-XIXa'OX'EIS- ^ PHILADiiLPnlA, 1000 Betz Building, CHICAGO, 1236 Monadnock Block. TOKONTO, Canada, W. A. Johnsou Electric Go.
^-^^•^^ ^^^•—='-^

CINCINNATI, 161 West Pearl Street. SANrKANCISCO, 35 Market Street.

STORE ROOMS: BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS.
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THE
iiiiiii ELEGTmG STOV BKHEIiY GOfP

OF PHILADELPHIA, PA.,

In addition to ail American
Patents heretofore controlled,
iias recently acquired from the

All patent rights for the
exclusive manufacture of

AcciAtorei-FaH Atta-GesicM,
OF HAGEN (IN WESTPHALIA), PRUSSIA.

Tudor Storage Batteries
in the United States, and is prepared to furnish

Batteries of this type of any desired size.

IM f^^fvumf%wm%i MM^ A»+#« the TUDOR BATTERY is used in eighty percent. (80%)
n VlGrmany anU MUSIlla of all central Stations—besides being installed in

15 RAILWAY POWER PLANTS and 5000 ISOLATED LIGHTING PLANTS.

TUDOB STORAGE BATTERIE8-BOSTOIV EDISON STATIOIV.

Storage Batteries are
Needed in Central Stations:

For particulars address,

1st. To effect reduction in first cost of plant. (Half steam power plant and half Storage

Battery Plant costs only three-quarters of what all Steam Plant would cost for same work.)

2d. To convert variable into steady loads. This will save machinery from strain.

3d. To effect a saving of from 20 per cent, to 40 per cent, in coal bills.

4tll. To insure reserve power in case of accident to generating machinery.

The Electric Storage Batter} Gempany,
Sole Manufacturers of the "CHLORIDE ACCUMULATOR,"

PHILADELPHIA, PENNSYLVANIA.
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Auerbach = Woolverton Electric Company,
MANUFACTURERS OF

THE "STAR" ARC LAMPS FOR ALL CURRENTS.
DIRECT CURRENT LAMPS

(LOW-TENSION).

Stationary Arc.

Will not see-saw.

Never take more current than they are built for.

Short circuiting absolutely impossible.

Start always with proper size Arc.

HKHXSKKXSSKHHKHJsiSKSS!

ARC LAMPS FOR POWER AND
RAILWAY CIRCUITS.

Variations in the Voltage have no effect on the

proper working of our Lamps.

The feeding mechanism in all our Lamps is

superior to any other.

Our 14 Hour Lamp is only 33 inches long, over all.

We make our Lamps in plain and ornamental

styles.

No extra Hood required with our Outside Lamps.

H

K
H
K
A
H
K

H
H
H
H
K
K
X

K
K
H
K
K
H
S
K
H

SC

H
X

DIRECT CURRENT LAMPS
(HIGH-TENSION).

Stationary Arc.

Perfect Insulation. Steady Light.

Our cut-out (expressly designed for these Lamps)
prevents overheating of Shunt Spool.

Our High-Tension Lamp is the best for interior

lighting, on account of its shortness and neat

design.

% X
X
X

ARC LAMPS FOR ALTERNAT-
ING CURRENT.

start without jumping.

Keep always proper size Arc.

Light perfectly steady.

No sticking possible.

Practically noiseless.

"We guarantee it to be the best Alternating Lamp
ever put on the market.

X
X

PLAIN LAMP.

To substantiate all above claims, we will send
our Lamps ON" TRIAL to responsible parties.
Other particulars and prices on application.

Auerbach=Woolverton Electric Company,
Offices and Works, 113 and 115 Adams Street, = = HOBOKEN, N. J.

J. HOLT GATES, President and Manager. ADOLPH LISSAU, Superintendent.

GATES ELECTRIC MANUFACTURING CO.,
BUILDElR© OK

MODERN, HIGH CLASS

Multipolar Dynamos and Motors,
DIRECT-CONNECTED AND BELTED.

Carbon Brushes of Ample Surface on all Machines.

New Style Commutator "with Removable Segments.
Iron-Clad Armature ivith Flexible Bar Winding.
Armature Core and Commutator built on Sleeve, "Witb Shaft Removable.
Self-Oiling Ball Bearings.

OFFICE,

1 139 and 1 140 Monadnock Building,

FACTORY,
Corner Clinton and Harrison Streets,
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THROWING MONEY AWAY
Expresses exactly what is being done by so many stations all over the country in

the purchase of supplies and equipment. Note the following example:

EXAMPLE No. I.
The purchase of a cheap "so called" weatherproof wire at a "job lot" bargain

when a fraction of a cent per pound more would have equipped your lines with

"O. K." weatherproof wire—the best made. The increased insulation lealcage

of the cheaper wire, during every rain-storm, will more than eat up the difference

in cost, and this loss continues month after month and year after year.

We will give

ADDITIONAL EXAMPLES
From time to time which will be worthy of careful thought.

ELECTRIC APPLIANCE COMPANY.
Electrical Supplies. iti-i Dladison St., Chicaso.

ANEW CIRCULAR describing

the

Hoyt Station Ammeters -"o Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H , U.S.A.

Tlie

T. H. Brady, New Britain, Conn., U. S. A.,

Manufacturer of Meet Arms, Pole and
Swinging Hoods, House Brackets and
other Specialties for Constractlon
Work. — Catalogues and Prices fur-
11 ished on application. __^_^^

-^
' 'When the stars pitch

the golden tents of their
high campmenton the plains
of night," then the Stand-
ard arc lamp of the world
illumes the city streets. For
it's a double-service, weath-
erproof lamp.

Ponder the pages of our book;
mailed free.

Standabd Electric Compant,
206 La Salle St., cor. Adams,

Chicago.

^
^
^
^
^
^
^
^
^

SEND FOR
SAMPLES
AND
PKIOES

SAMSON SPOT CORD

OF

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

HARC LAMPS ALL KINDS.

i ADAMS-BACNALL ELECTRIC CO

INCANDESCENT LAMPS,
Iron Hanger Boards.

- - CLEVELAND, OHIO.

— ,oO^°' VENTILATED *

PAT AUG IB 92 1

^°" o^nam°.
^„„ ,P.""^^

WANT THE P*T AUG. 16 92

BEST CHERRY & YOUNGLOVE
'

J I
.1, - ;i;ii; .. SYRACUSE. N.Y

WE
HAVE

'^S.J

Agents wanted In leading cities. Samples sent on approval to reHpousible partlei

YOUNGIiOVE & 0£R£:, Syracuse, X. Y.

W'»Ib.\^-

SPEAKING TUBES AND WHISTLES.
Oral, Eleotric, Fneamatlc and ClechatUoal

ANNUNCIATORS AND BELLS.
Foil Iiine Always In Stock.

W. R. OSTRANDER & CO.,
Se4 Fnlton St., New ITork.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^"Send for New OAiAiiOauH. Out Angtuit 1st,

CROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUS r PINS.
We can ship promptly.

We guarantee our product equal to any in the market.
Correspondence solicited.

CENTRAL MANUFACTURING COMPANY, Chattanooga, Tenn.

The Bowen Electric Heaters
EXCEL THEM ALL!

For HEATING TROLLEY CARS, Cabins, Staterooms, Show Windows, Portable Stoves, Etc.

(Patented.)

REQUIRE: THE LEAST POWER.
Reliable, Durable, Simple. CoDvenieot. Beat oE all—Warms the Oar evenly thron^liout.

Adapted to all stylea of cars, and every system of clrcalte. Bigbls for Bale. Gorreepondeoce solicited.

W. J. BOWEN, I No. 28 State Street,
'I NORW.VLK. OIIIO.

NEW "PERU"

ROSETTE CUT-OUT.

The same Rosette can be used for both

cleat and concealed work.

WRITE FOR PRICES.

PEED ELECic IFG, CO.,

PERU, IND.

Manufacturers of all Kinds of Electrical Porcelain.

SAL AMMONIAC
(EtiECTKIO BRAND)

ForElectrical Purposes
Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

t.KLIPSTEIN I COMPANY. 1 22 Pearl St.. Wew York

Electric Motors
Manufactored by

ROTH BROS. & CO.,
30 to 34 Market St., Chicago, III.

DYNA310S,
8 to 75 liieht Capacity.

ELECTRIC MOTORS,
\-H to 7 florae Power,

High Efficiency, Best Material,
Perfect Regulation. Low Prices.

Complete Plants Installed.

Special attention tjiven to Dynamos and Motors
for Storage Battery upe.

BUCBETi:
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.
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EcoESX F. Fhujjps, Pregt. W. A. Hathaway. Treas. W. H. Sawxeb, Secy.

AMERICAN ELECTRICAL WORKS,
PBOTIDENCe, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Stobe, P. C. Acberman, 10 Cortlandt St.

Chicago Stobe, F. E. Donohoe, 241 Madison St.

MoNTBEAL Branch Eugene F. PhUlipB' Electrical Work*.

IRON ARMORED

INSULATINB CONDUITS.
Two Wires in a Single Tube, the

Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO.,
General Offices and Works: 527 W. 34th St., Kew York.

Edwd. H. Johnson, Prest. E. W. Uttle, Vlce-Preat. and Gen. Mgr. OhaB. P. Qsddes, Seo'y and Treas.

THE CLARK WIRE

H
CLARK" WIRE.

For Switchboard, Railway and Motor nee, we make all

iizee of Stranded and Flexible Wire and Cables with Clark's

loenlatioD.

The Clark Wire hae been before the pnhllc and 1b nee for

ihe paat ni^e years, and has met with unlveraal favor.

Thonaands of miles of this wire have been sold, and

are in nee throaghoQt the United States and Foreign Conn-

tries, and the demand for it is conetantly increasing, becaase

it always gives perfect satisfaction.

BRANCH OFFlC£:

1649, 1650, 1651 MONADNOCK BLDC,
CUICA«iO, ILLINOIS.

MARE.

In fl Letter from the Inspector of the Boston Fire Under

writers' Union, he states: " A Thoroughly Reli-

able and Desirable Wire in every respect."

The Robber used in insnlatlng our Wires and Gables Is es-

pecially chemically prepared, and will not deteriorate, oil-

dize oi" crack, and will remain flexible in extreme cold

weather, and Is not aflected by heat.

We guarantee onr Insnlation wherever used. Aerial, Under
ground or Snbmarine, and our net prices are as low, if not

lower, than any other firstclass Insulated Wire,

We shall be pleased to mall Catalognes with Terms and

DlBCOunte for Quantities.

EASTERN ELECTRIC CABLE CO,

Gl and 63 Hampshire St., Boiton, Man.

HENBY A. OLABE,

Treas.and QenU Mgr,

HEBBEBT H. EHSTIS,

Prest. and Electrician

.

PCELAIN^FUFACTORY.

Subscribe for the Western Electrician

GENERATOR AND MOTOR

COMMUTATORS
WADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E. HOMER & CO., Cleveland, 0.

The Electrician Publishing Co., 6 Lalceside Bldg.,

Chicago. Headquarters in the West for all latest

Electrical Boolis. Write for catalogue.

GRAPHITE SPECIALTIES
FOJH KLBOTBICAIi CMBBi

SrmpUte Bods of Tarlaaa I^enctlis, from 1-S Ohat to lOO ohioa BeatitmB««
to tha Inch, uraphlte Boxes and OrnelblM, BesUtlnc Haata

.

of 4.000 Deereea. ImqnlrleB Oladlr Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

U-^*

PRIMQUAW WUITP rORF used exclusivelyforaH incandescent Light-

ing at World's Columbian Exposition.

RAVEN WHITE CORE.

COMPETITION LINE WIRE.
CRIMSHAW TAPES, COMPETITIOH TAPES AND SPLICING COMPOUNDS

Used In some of the largest buildings in ttie

United States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
( CHICAGO:
} 320 Uearborn St.

BOSTON:
134 Congress St.

SAN FRANCISCO:
10'2 Sacrameatu St

ELECTRICAL

SUPPLIES.

WESTERN ELECTDiC COMPIHV,
CHICAGO. NEW YORK.

AeENCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL,

PEHINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,
ST LOUIS, KO.

BRADFORD BELTING CO.,

CINCINNATI. OHIO.

Phillips Insulated Wire Go.
>

JIBW 'TOBK OFFICE:

39 and 41 Cortlandt St

VACTOBlf:

Pawlucket, R. I.
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WANTED.
A practical man and college gradaate desires

poeition as aaperlntendent of small electric light

fltation, or any other position of reBponBiblUty,

Can furnish good references.

Address '*B. A €t.,"

Care of Westebn ELEorBioiAH.

WANTED.
In a lamp factory a young man

who can tubulate and set on forks.

Steady work and good pay to the

right man. Address "S," care

WESTERN Electrician.

WANTED.
A first-class traveling salesman to

handle Dynamos and Motors. One who
can take an interest preferred. Address

with terms and references,

"F," care Westekk Electbician.

POSITION WANTED.
An Electrl.ian would like to change his location;

at present with a railway, light and power com-

pany. Thoroaghly understands all dynamo*,

lines, transformers, lamps, and repairs for the

esme; also understands steam etigiae9. A first-

olasa armature winder. Eeferences if desired.

Address Bos S, Central Hotel, Amsterdam, N. Y.

WANTED.
Position by a thoroughly experienced

salesman of electrical apparatus. Have
good business for isolated plants worked
ap. Would take a line of electrical sup-

plies for central stations. Address ''D. E.T.,"

care of Western Electrician, 6 Lake-
side Building, Chicago.

RARE CHANCE, FOR SALE.

A controlling interest in an electric light

plant, lighting two cities. Very good reasons

for selling. For further particulars address,

M. li OPFENH£:i3IEB,
Eagle Pass, Texas.

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE.

THE ELECTRIC GAUGE.

Battery

Currents.

The only convenient and practical ioBtmment
for tLie purpose. It is Indispeneable to those using
batteries and having the care of them. The Pockei
Qaage is the size of an ordinary watch, and is very
conv- nlent for the use of linemeu, inspectorp, etc
Price. $8.00. Call for W.a,bneb's Patent Electric
Gadge. Manufactured only by

m staiWElectricTme Co..Waterl)flry,Coiiii.

POSITIVEI-Y
The Best Made and Fin-

est Finished Desk on the

market for the money.
Write for Catalog,

Ithaca Desk Co. , Ithaca. N.Y.

The Only Bells
Made witk these
ImprovemAEiti

:

Non-TMiDg

BiniliDi ani

Contact Posts.

style F, Pivoted Ar-

mature iron Frame
Bell.

Styles L R M, Iron

Box Bells.

Styles E U G,

Box Bells.

Styles S A,

Frame Bells.

All have pnre Platinum
OoDtacts.

Highest Grade of all

Materials.

Manufactured by

Huebel&Manger,
286-290 Graham St.,

BBOOKLTN, NfW TOBK,

Wood

Iron

iveSteam-FeedWaterPnrifler.

Removes all lmpuritles>

Entirely prevents scale in Steam
Boilers. Catalogue on application.

The Stilwell-Bierce & Smitli-Taile Co,,
DATTOK, OHIO.

Bisdon Iron & Loc'tive W'bs, 8 n Francisco, Oal., Pacific Ooaet Agt

Telephone, Main
1096.

Wm. J. Alexander, Pres.
Geo. T. Schuster, Vlce-Pres.
F. J. Welch, Secretary.

Photo and Wood Engraving,

CHICflQO ELECTROTYPE
6r STEREOTYPE C2.

196 and 198 Clark 5treet, Chicago.

Fine Book and Catalogue Work a Specialty.

WIRT BRUSHES
Are made only by

Charles Wirt, 1026 Filbert, Philadelpliia.

For Sale by the Trade.

H. T. Paiste Co.
Trade Agents: 369 Wabash Ave., Chicago.

IMPERIAL DRY BATTERY.
The Imperial Dry Battery is Mr. Wm. Burnley's latest

and improved Dry Battery, and superior in every respect to
his first, or the old 'Burnley Dry" Battery.

We are the only firm manufacturing his latest battery,
All batteries are ma<?e under Mr. Burnley's personal supervis-
ion. We are the pioneers in the making of successful dry
batteries and have had more experience in this line than
ary other concern in the country.

When you buy the Imperial you have the satisfaction of

knowing ihat they are made by the original dry battery man-
ufacturers and guaranteed to be the best on the market.

SRND FOB REVISED PRICE IiIST.

MIAMISBURG ELECTRIC CO , Miamisburg, 0.

Established 1881COLBURN
ELECTRIC MFG. CO.,

999 Main St., Fitchbupg, Mass.

uandfacturerb op

INCANDESCENT LIGHTING.

ELECTRIC POWER and

ELECTRO

PLATING

THE LATEST DESIQKS.
THE HIGHEST EfflCIENCI.

^Vrslern Brancb, I o. IG S. Kinth St.. fi>t. lonis. no.

POB THE-

BINDERS ^'^T"^" ^'''TR'oiAii,^ *fW«r«W«| ^r Qjf^ DOLLAR.

BEACON
(ALL GLASS)

I

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

BEACON LAMP CO.,
BOSTON, MASS.

Irvington and Harcourt Sts.

ESTABLISHED 18j7.

WALLACE BARNES,
Manufacturer of

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVERT DEaCEIPTION

Send sample for prices. Bristol, Conn

WE REWIND
Dynamos and
Motors

To any Voltage.

Send yoni Hacbines to ns for Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

Hartley Etetrical Woris,
EEPAIREBS OP

Electrical Apparatus
AND DEALEBS IN

Second Hand Dynamos, Motors and Transformers.

373 Dearborn St., Chicaeo.

DOMESTIC

ELECTRICAL WORK.
Concise and Practical Explanations for Plumb-

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Anunciators, and for Gas
Lighting from Batteries.

Illustrated with Twenty-tico Diagrams.

By WILLIAM A. WITTBECKER.

Price in Paper. 85 Centa.
Price In Cloth, 50 Cents,

'T'HE growing demand for simple electrical appa-
-*- ratns in dwelling hoaees, offices and workehopg,
and the need of plain inetructione whereby any
person without a previons knowledge of electricity

may be enabled to undertake their succesefal
Installation, has prompted the publication of Ibla

little book. It is not Intended for the amateur who
seeks for nothing bat experimental work, neither
is it expected to enlighten the expert electrician;

but to the person who is seeking for information
that will assist him in increasing bis daily earnings
this little volume is addressed.
The information given is above all elee practical,

and with a close observance of the directions laid

down anyone without the slightest knowledge of
electricity should be able to do the work described.

ELECTRICITY® _
Jftchanical and Arcliiiectural Drau-infi,
Steam Engineermg (Stationary, Marine, Loco-
motive), Plumbinp, Seating, Cii^il I^njiineering,

Coal and Metal Mining, English Branches,

TAUGHT BY MAIL,
Twenty-seven Cours?s of Studf . Send for free

circular. State subject you wish to study,

The Internotlonnl Correspondence Sehools,
SCKASTON, PA.

Ehgravors tor Western Electrician,

ILLINOIS EN6. CO.,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,

CHICAGO.

2S
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VICTOR TURBINE WATERWHEEL
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES is called to this C£LEBBATE1> "WATER
AVHEEIj bb particularly adapted to their uisei on account of Its remarkably Steady motion,
high speed aiid^reatefhcieney and lar^e capacity for its diameter, being double
the power ol most wheels of the same diameter. It is ueed by a number of the leading electric com-
panies with ^reat satisfaction. In the economical use of water it is without an equal, producing the
highest per cent of useful effect g^uarantced.

SEXn FOR CATALOGUE AND rARTICTJljAR8»

The accompanylne engraving represents a single lO-inch Victor Turbine on horizontal shaft to
develop 36 E, P. uDder 38 fc-et head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to furnish Victnr Turbines, either BiDgl© or In pairs, on horizontal shattf,

and where the eituaiion admits of their use we recommend them.

The Stilwell-Bierce & Smitb-Vaile Co., Dayton, Ohio.
'BlsdOQ Iron h Looomotlve Works, San FranoUoo, Oal., PaolQo Ooaat Agents.

The Standard Open Circuit Bat-
teries of the World,

SEND FOE CIRCULiK AND PEICE8.

THE LECLANCHE BATTERY CO.,

Ill to 117 Fast 131st St., N. Y.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK,

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

The Telephone Hand-Book.

HEEBERT LAWS WEBB.

Price $1.00,

The only complete aud practical work of

its kind on the market.

FUBLISHED BZ

THE ELECTRICIAN PUBLISHING CO.,

6 Labealde Building, Ohloago.

PRIMARY

BATTERIES.

DVER 5 VDLTS-5AMPERES FRQM rCELL
BOYNTON MULTIVOLT BATTERY CO., '%ilX^t..t. BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 Id.

Price. $6.50.
Send for Sample

HAVE
YOU
READ

InvfiDtions, Researches and WritiDgs of Niiola Tesla,

By THOMAS OOUMEBFOKD UASTIN.

600 Pages. 330 lllustrationa and New Portrait.

SEE PAGE XVI FOB TABLE OF OONTENTB. OBDEB AT ONCE.

TESLA'S
NEW
BOOK?

THE PHOENIX
TRANSFORMER

IB UNEQUALLED la itB

High £ffifiency. Close Kegalation
Small lieakage, 4tniet Running

Attractive Appearance.
Convenient Arrangement.

Separable Core, Removable Coil,

Kxcellent Fuse Device, and is in fact

A PERFECT TRANSFORMER.
Write for Catalogue and Prices.

MANUFAOTUKERS

:

LOUISVILLE, KY.

SELLING AGENTS:

New York: J. A. Machado, 203 Broadway.
Philadelphia: Vallee Bros, k Co., 617 Arch St.

Denver: Russell k Officer Elect. Ooast. Co.

Dallas: W. T. M. Mottram.
Cbicago: Ohloago Gen'I Fixture Co., 169 Adams Bt.

C
I

A
L
T
I

E
S.

. K. C. SPARK ARRESTER
STORM and BUG
PROTECTOR. 5

S. K.C, ARC CUT OUT.

8. K.C. SWITCHES.
S. K. C. HANGER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write for Circulars and Prices.

S.K.C. SPECIALTY CO., PIttsfleld. Mass.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published, promptly on

receipt of price. We call your special attention to the following standard books:

Allsop, F. C.^E 6-'(rical Bell roostmcton; Treatise oa the
coustructioQ of El ctric Bells, lodicaturs. and simiia-
appiratus. 177 il Instrations §1,25

Angell, J.— Elemants of MagQ-tism and Electricity, with
Practical tDstruction ; for ihe Performance of Esp ri-

mtfnts, nnd ihe o las'^ractiOQ ot cheap ap, aratus. One
haoTedth thousan i. 160 illus ratioae ?1.0 i

Atkinson. Philip.—Th! Elionati of Electric Lighting.
Seventh edi ioo, fully revised, an I new matter added. 101
illustiatloDB. 250 paaea $1.50

Atkinson, Philip.
—

'l he Elements of Dynamic EleclricHy and
Magnet'sm. 40J pages and 117 illu'stratl'ins. Second
edition.: $-2.00

Ayrton. W. E.—Practical El-'ctriciiy; a Laboratory and
Lecture Coarse ior First year Mtadeats of Electri'^al

En^ioeerlDg, based oa the Practical D'^finilions of the
Electrical Units. Tt'.th numerous itlustraiions- Sixth
edition.... ?2.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Book This
1 p. as the name indicite', a New Book, much more com-
plete than the old one. with all the Inform ition, inetruc-
tions and rules which are retju red by practical m-'n,

as Dynamo Tenders, Linemen, Stationary Emjineerp, - nd
owners and operators of all binds of Electric Plant". It i»

tbe only book of the kind pnb Uhed in the Eagli-h
language. 22li pages. 140 i lustrations, flexible cloih
bindinif, size of type p-ge 5'ei3 Inches $1.00

Badt, Lieut. F. B.—Incaodesceat Wiring Hand-book. A
timely book containing full illnatrat ons for incandescent
wiring and complete intormation concerning methods of
running wires, lo,:ation of i-afoty devices, splices. Insula-
tion, tes'ing for faalt«, wire g mges, general electrical

data, calculating 6'zes oi wires, wiring fixlu.- s. elevators,
buildings, isolated and central station plants. The only
book of the kind published. Type page 5?nx3 inches,
flexible cloth binding, 66 page?, 35 cuts and 5 tables, 3 of
which are 12x18 laches ^i.OO

Badt, Lieut. F. B.—Bell Hang-rs' Hand-ook. Jnst Ihe book
for people engaged in sell ng, installiag or handling e ec-
trlc batterlts, electric bells, elevators, house or hotel
annum intors, burglar or fire alitrmn, electric gan lighU'i^
appHratus. electric heat apparatus. 106 pages, 97 ilinstra-

tlons, fl-»xible cloth binding. Type page o^-^^i inches $1.00

Badt, Lieut F. B.^Electric Transmission Hand-book. First

edition, three thousand coi i 8. 97 pages, 22 JUuatrat'nns.
27 ..riglnal tables , 5^1.00

Gives more Practical infonnatiou on the subject than
any work published to date. The book contains all neces-
sary 'nformati'in for Power Producers, Ca-'italists, Agents.
Engineers and Motor Inspectors. With ihi^ book anybody
may make estimates on the co.-t of TranstniSBioa Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Cur-
rents; An Analytical and Graphical Treatment for i-ta-

dents and Engineers. Second edition. 112 illnstra-

tions $2.50

Blakesley, T. H.—Papers on Alternating Turrents of EIpc-
tri. ity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.50

Bonney, 0. E.—E ectro-Platers Hand Book. A Manual for
Amateurs and Young students on Electro-Metallurgy. 60
illustratlouP. 20^ pages. 12jlo,i;loth $1.25

Bottone, S. R.—E ectrical Instrument Making for Amateurs.
A P'-aciiciil Hand-book, with 48 illustrations. Fourth edi-

tion. Enlargi-d by a chapter on the Telephone. . . .$0 5'i

Bottone, S. R.—The Dynamo. How Made and How Used A
Book for amnteurs. Eighth edition, with additional mat-
ter and 39 illustrations U 00

Bottone, S. R.—Electro-Motors. How Made and How Used.
A Handbook for Amateurs and Practical Men. Reduced to

$0 50

Bottone, S. R.— How to Manage Ihe Dynamo. A Hand-book
f>ir Ship Engineers, Elec'.ric Light Engineers and Electro-

Platers $0X0

Buckley, W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many illustrations and diagram-^.
Cloth $-'.00

Paper 1.00

Cox, Frank P.—Continuous Current Dynamos and Motors.
An Elementary Treatise for SLudents and Englnt-ers.
Illustrated J2 00

Crocker, F. B., and Wheeler, S. S.—The Practical Manage-
ment of Dynamos and Motors. With a Special chapter by
H. A. Foster. Illustrated, Second edition, revisi d and
enlarged $1 00

Crosby, O.T., and Dr. Louis Bell.~The Electric Railway in
Theory and Practice. A Complete Treatise on the Con-
struction and Operation of Electric Railways, Second edl-

tlon, revised and enlarged. 183 illustrations i2.5

Desmond, Chas.—Electricity for Eogiaeers. Part I. Con-
stant Current A clear and comprehensive treatise on the
principles, cinstruclion and operatl-n of Dynam' s. Mo-
tors, Limps Inllcfttorand Measuring lostrum' nis; also a
full explanation of the electrical terms used in the work
Part !(,. Al ernate Cq rent Apparatus. Containing t^n

espUnat'on of the principles governing the ge -eration of,

and a descripti'in of the instruments and much intry used
In connection with AHe nate tl*clrlc Currents, II us-
t afed. Revised eJltlon t2 50

Dyer, A.—Induction Coils. How Made and How Used. Third
edition. Boards tO 50

Fleming;, J. A.—Short Lectures to El-ctricil Artisans. A
couse of Experimental Lectures delivered to a PiacticHl
Audience. Fourth edition. 74 illustrations $1.50

Fleming, J. A.—The Alternate Current Trnnsformer in
The ry and Practice. Vol. L Tne Induction of Electr c

<'urrent'=, 500 page^. fully lUnstrated and with copious
Index. Second edition $300
Synopsis of contents; Chap'.e- 1. Introductory. 2. Elec

iro-Mai-'n-tlc Induction. 3. The Theory of Simple Periodic
Turrents. 4. Mutual and Self Induction. 5. Dynamical
Th'^ory of Current induction.
Vol. II. The Utilization of Induced Currents. Svo. cloth.

L -n :6n, 1892 $5.00

Gore, Q.—The Art of Electro-Metallargy, iucludlog all Known
Proc6s-es oE Electro Deposition. Fourth edition $2 00

Gordon.—School Electricity. Sources, Currents. Measure-
ment. Telegraphv, Telephony, Lightning, hlectrolysis,
Ind'iction, etc. 262 pages, with 140 illustrations $2.00

Qrier, Thos. Q.—Wiring for Motor Circnits. A handy little

pamphlet cootaiuing tables for wiring and for motor snrv-
Ice, arrange J in convenient form for ready reference. $1.00

Hasklns, C. H.—Tbe Ga'vanometer and its Uses A Manual for
Electr.cians am STidents. Fourth edition, revised ..$1.50

Maskins.-TraDsform-rs. Their Theory, Xlonstruction and
Applica ion Simplified. 38 illustrations $1.25

Hawkins, C. C. and F. Wallis.—The Dynamo, its 'J heory,
De^lyn and Maaufacture. 190 Illustrations $3.u0

Hering.—Practical Directions for Windin? Mngnets and
Dynamos. 12m >. clotb, reprint wiihout additions. ...$1.25

Hopkins, Geo. M. — Experimental Scien'-e. Elementary,
Practical and Esper ment .1 Pnysics, 630 Illustrations. $4 6o

Hopkinson.—Oiiginal P.ipers on Dynamo Michioery und
.Allied Subje.ts, lUustrated $1.00

Hopkinson, Dr. John.—Dynamic Electricity; It-« Modern C--e

and Measurement chiefly in its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E.—Domestic Electricity for Amateurs, Trans-
Ifited from the French. With additions by C- J. U'harton.
With illustrations $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Wor s.

Terms und Phrases. Third eiition, re-writt-iQ and greatly
eularg d. Large Svo. 562 piges, and 570 illustrations

$5.00

Kapp, Gisbert.—Electric Transmission ot Energy and its

Transformation. Subdivison and Distrib tlon. A pricli-
cal handbook. Toirdediiioi $3.00

Kapp, Gisbert.—Alternate Current Machinery Illustrated.$0.50

[Vol. 96 V .n Sostrand's Science Seriee.J

Kapp, Gisbert.—^Alternatmg Currents of Electiicity. Their
(feneration, Measurement, Distribution and Application.
AuthnriZ d American ed. Wi'h an introduction byWil'ism
Stanl y, Jr. Hlusi rated $1 OJ

Kapp, Gisbert.—Dynamos, Alternators and Trans'ormers.
138 illnstrations $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-

lion. 200 illustrations. Svo. cloth. London, 1892 .. .$7.25

In this edition thsre is a considerable amount of new
matter; tbd ol I matter has been thoroughly revised.

Kempe, H. R.—The Electiical Engineer's Pocket Book-
Modern Rules, Uormulie, Tables and Da'n. 32mi, lea her

, $1.1

Lockwood, T. D.—Electric ty, Magnetism and Eiectric Teleg-
raphy. A Practical Guide and Handbiok of General
Information for Electrical Students, Operators and In-

spectors. 376 pages, 152 Illustrations $2 50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its CoLstruct.on and Use. Second edition... $1.50

Lockwood, T. D. Practical Information for Telephonists.
12mo, cloth N. y $100

Meadowcroft, W. H.—The A. B. C. of Electricity. 36
Illustrations $J.60

JVtartin, T. C—Inventions, Researchesand Writings of N^Jiola

Tesla. With special reference to his work in polyphase
currents and high potential lighting. 500 pp 3 10 Illustra-

tions, second edition $4.00

Martin, I'. C. and Wetzler, J.—The E'ectric Motor and its
Appll^a'lons. Third edit on. With an Appendix on the
Development of the E ectric Motor since 1888. By Dr. L.
Bell. 300 Illu trationa $3.00

riaver, and Davis, M. M.—The Quadruples. With Chapters
on the Dynamo-Electric Machine in Relation to the Quad-
ruplex. The Practical Working of the Duplex Telegr.iph
Repeaters and thi Wheatstone Automatic Telegraph. 63
illustrations $1.50

McClure, J. B.—Edison and his Inventions, with Full Ex-
planations ot the Telephone, Phonograph, Ta=emeter,
Electric Light and all his Principal Discoveries, etc. .$1.0J

Niaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated from the French by L. M. Fishback Illus-
trated $2.50

Noll, Augustus.—How to Wiie Buildings. A manual of the
art of interior wiring. Illustrated. $1.50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph. A technical Hind-book for Electricians,
Managers and Operators. 185 illustrations. I4th edition,
rewritten and enlarged $1.50

Prlndle, H. B.— \ Popular Treatise on the Electric Railway
of to-day. Fully Illustrated $0.25

Russell, Stuart A.—Electric Light Gables and Distribution
o£ Electricity. 107 illustrations $3.95

Salomons, Sir David.-Electric Light Installations. Vol. 1.

The Management of Accumulators. A Practical Hand-
took. 7th edition, revised and enlarged. With illus-

trations. 12 mo, cl. London, 1893 $1.50

Sloane, T. O'Conner.-Electricity Simplified. The Practice
and Theory ot Electricity, including a Popular fceview of
the Theory of Electriciiy, with Analogies and Examples
of its Practical Application in every-day life. Illus-
trated $1.00

SIoane.T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used In the
practice of Electrical Engineering, 350 illustrations $3.00

Sloane, T. O'Connor.- Electric Toy Making for Amateurs,
including Batteries, Magnets, Motors, Mlscellaneoaa Toys

$1.00

Sloane, T. O'Connor.-The Arithmetic of Electriciiy. A
Manual of Eltctrical Calculations by Arithmetical Methods
including numerous rules, examples and tables in the field

of practical electrical engineering and (xperimentiog.
- Third edition, revised *1.00

Tesia, Nikola.— I xperiments with Alternate Currents of Hlfjh
Potential and High frequency. A lectare delivered before
t^e Institution of Electrical Engineers, London. With a

_ portrait and bingraphlcal sketch of the Author Illus-
trated $1 00

TesIa, Nikola.—Lectures on the Electro-Magnet. Illuetmted,
$.1.00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lighting Purposes. Treating of the

. development of Steam Engines, the Priaciples uf Con-
strnctlon and E -onomy, wiih des.-ripiic>n of Moderate ond
High Spei^d Engiues. With many folding plates §1.50

Thomson, Prof. Elihu.—What is Electricity? Illustrated.$0 25
Thompson, 5ylvanus P.—Dyuamo-tlectric Machinery. A

fc'eries of Lectures, with an introduction byFrankhnL.
Poye. Ifiino. Numerous illustrations fancy boards (Van
Nostrand's Science Series, No. €6) $u.50

Thompson. Sylvanus P.—Polyphase ElecU-ic Currents and
AUeruMte-Ourrent Motor?. Mailed to any address In the
world on receipt of $3.E0

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement t) Dynamo-Electric
Machinery. 16mo. (Van Nostrand's science Series,
No. 75) $u.5J

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Aumerous illus-
trations and 29 (dates. I.OjO pages $6 00

Trevert.—How to Make Electric Batteries at Home. I lus-
traterl $0 2 >

Urquhart.-Electro-Plating. A Practical Hand-book on the
Deposition of Copper, Silver, Nickel, Gold. Aluminum,
Brass, Platinnm, etc. Second edition; c ireful y revifed,
with addilious $2.00

Walker, F. —Practical Dynamo Bui ding, f >r Amateurs. H w
to wind for any output. With numerous illustrationB.
16mo, boards. ( Van Nostrand'b Scie jce Series, No. 9S),i0.50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Te'ephone Hand-book, lUuetrated.
12mo. cloth. Chicago. 189 > $1.00
The only complete work on the Telephone. All possible

information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.
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Tb Walker Mfg. Company^
General Offices and Works, CLEVELAND, OHIO.

Manufacturers>f all kinds of Electrical Apparatus, specially large size

GENERATORS,
Street Railway Motors,

BK%]!VCH OFFICFS:
913-91i Postal Telefrraph BIdg., New York.
195 Orocfeer Bldg., San Francisco, Oal.

34 York St., Toronto, Ont.
16i5-1648 MonadQock Bldg., Chicago,
8 Oliver St., Boston, Mass.,
Erie Coanty Bant Bldg., Buffalo, New York.
303 Gould Bldg., Atlanta, Ga.
1120 Betz Bldg. , Philadelphia, Pa.
416 Trust Bldg., Dallae, Texas.

INCANDESCENT
MACHINES,

ETC., ETC.
342 Dearborn St.,

CHICAGO.FARR TELEPHONE ^' CONSTRUCTION SUPPLY CO.,
To dealers and electricians we quote the following low prices net: Magneto bells, 10,000

ohm. ?3 75; Magneto bells, 5,000 ohm, $3.50; Extension bells. $2.25; HuDninga dust transmit-
ter, alamlnum front, ?1.50; Hanuines dust transmitter. $1.00; Blake transmitter, complete,
$2 00; Blake parts of tranpmitter. $1.00; Induction coils, each 30c; Transmitter boxes, 40c;

s Keceiver^, hard rnbber, 90c; Receivers, electrose,- 86c; Receivers, hooks with switch, 50c;
' Backboards with battery bos attachment, walnut, 90c; Backboards nith battery box attach-
ment, oak, 85c; Hand cords. 3-foot 15c; Dry batteries, best made. 25c; Binding potts, 5o; Elec-
trose mouth piece, 10c; Switchboards, any size, $2.50 per line. Transmitters a Specialty.

The Telephone Hand-Book.
BY

HERBERT LiWS WEBB.

Price $1.00.

The only complete and practical workof
its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,

6 1 Bkeaide Building, Chicago.

Telephone Exchange

UP-TO-DATE.

WITH
NOVEL
FEATURES.

Furnished to

Construction

Companies
or Consumers.

Write for prices.

FORSYTH &FISK.
Sole Manufacturers,

643 and 644 Rialto Bldg.,
Factory Office: 33 Mfrs Bldg., piJIOAOn
cor. Canal and Raudnlph «it«.. UnluAllU.

If You
Need
a good, practical tele-

phone tor long dis-

tance or warehouse
use, write tor prices

and circulars to

W. A. GnstafsoD,

Joliet, III.

Itteadqnarters for TELEPHONES,
RECEIVERS,

TR*NSIV1ITTERS,

MAGNETO and

EXTENSION BELLS,

WIRE AND CORD,

WOOD BRACKETS,

GLASS INSULATORS.

The Most Complete
Stocb.

ills
MILWAUKEE, - WIS.

Our Instruments
are absolutely

NON-INFRINGING.

Special Agent for Okonite Wire.

The M.£B. Telephone Co.

Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers

all possible forms of Battery Trans-
mitters in which the Electrodes are

not in constant contact, and they

are not affected in any way by the

Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,

GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

T
ELEPHONES N'

We are sole manufacturers of the celebrated
KEYSTONE LONG-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIED

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

Moonlight Schedule

FOR 1895.

Mailed to any address on receipt of

10 CENTS.

ELECTRICIAN PUBLISHING COMPANY,

6 Lakeside Building, Chicago.

AND

THE STANDARD

LONG DISTANCE

EXCHANGE TELEPHONE,
iiiAUit^oir, WIS.

EMPLOYING MILDE MICROPHONE.
Ulilde Battery Transmitter. No adjustment required, will

not pack or get out of order.

We invite competition with all other instiuments,
and send Phones for test to aoy part of the United States.

It is Absolutely Non-Infringing.

We Guarantee Protection to All Customers
-TESTIMOariAIiS. -

We submit among hundreds of others the following testimoniale. and call attention to the fact that

they are from expert electriciauB, managers of exchanges and superintendents of railroad telegraph.

'The Standard when known will knock out in-A whisper is distintly heard. We pronounce
the Standard perfect. '^Steele Co. (N, D.) Tel. Co.

"We talked to Bowell, 75 miles, through storm
Induction. Have discarded the Bell for Standard.''

Pecos Ireigation & Imp. Co.,

Eddy, New Mexico.

"Have used Cushman, Harrison and Bell, but

consider the Standard far superior."
C. A. Rood, Eeedeburg, Wis.

"I should recommend Standard to our people, as

againstany other with which I am familiar. The
test -we gave was between St. Paul and Dickinson,

559 miles." O. C. Greene,
Supt. Telg. Northern Pacific Ry.

"Your instruments are working very nicely and

every one exceedingly pleased with them. You
will have all the business you can do."

Home Telephone Co., Sioux City, Iowa.

ferior instaments." U. J. Fry,
Supt. Tel. C, M. & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry.

"Have given Standard extremely hard test where
induction is heavy, with moat satisfactory results.

J. B. Michaels,
Snpfc. Tel. St. Paul A Duluth Ry.

"The Standard will transmit a whisper or a
ahoat with equal clearness." Humphbet Jones,

Washington C. H., Ohio,

"Their efficiency and working Is perfect. We
shall use nothing but Standard."

Gallagher Bros. Meridian, Mias.

COBKE8FOMDENCE SOI.IClTEI>.

""-. STANDARD TELEPHONE & ELECTRIC CO.,"
Madison,

isconsin.

p. I. SPOQNEB, PreBldeat. H. A. TaYLOK, Treasurer. B. W. BATOHELDEB, Secretary.
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THE FUEUMN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,

providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

J. Frank Dnnbar.

AGENTS WANTED IN ALL CITIES.

Treasurer, j.ijj n x uj.i xiwi/vjjxi, vuiy

87 Summer St., Boston Mass. ^S

Jost What Yon fire liooklDO For I

A NEW AND VALUABLE BOOK.

ELECTRIC LIGHTING PLANTS
T23:EII3 cost -^i-ItTO O^EZS-A-TIO^T.

f

Data compiled from station reports of electric lighting plants employing overhead circuits, with suggestions pertaining to

the information usually desired by the non-technical purchaser.

With Numerous Illustrations, Diagrams, Plans, Tables, Etc. 275 Pages. Cloth. Price $2.00, Postage Free.

This work gives all necessary data for the erection of an electric light plant of any size.

THE COST OF ARC LIGHTING. THE COST OF INCANDESCENT LIGHTING.

READ THE TABLE OF CONTENTS:
Alternating Aro Lamps, Arc Plants, Belting, Boilers, Boiler Settinga, Boiler Ef&oiencieg, Books,

Batldicg, Cost of Arc Dyoamoa and Lamps, Cost of Arc Plants Erected, Cost of Alternating Dynamos,
Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Cost of Brick Oblmneys, Cost of Cop-
per for Alternating Circuit, Coat of Corliss Engines, Cost of Compound Corliss Eneines, Cost of Com-
pound High Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost
of High Speed Engines, Coat of Incaodeacent Dynamos, Cost of Idlers, Cost of Injectors, Cost of
Meters, Cost of Motors, Coet of Operating Lampg per hour, Cost of Power Generators, Cost of Poles,
Coet of Plain Palleya, Cost of Pillow Blocks, Coat of Pumps, Cost of Shaftlog, Cost of Shaft Couplings,
Cost of Stacks—Iron, Cost of Stacks—brick, Cost of Steam, Cost of Transformers, Coat of Wire,
Oblmneys, Clrealt Lose, Coatract Blasbe, Oarrent Dletrlbation, Olroults—overhead, Circular Mils of

Wire, Depredation. Direct Connected Apparatus; Dynamos, Dynamo Data, Economy of Oondenslas;,
Economy of Covering Steam Pipes, Eoocomy of Heater, Efficiency of Engines, Eogines, Equivalent
of Current in Horse Powir, Equivalent Rates of Lighting, Fuel, Uorse Power of Belting, Horse Power
of iVIotors, Horse Power of Shafting, Incandescent Arc Lamps, Instruments, Instructions for Employes,
iDsulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Gas, N. E. L. A, Stand-
ard Rules, Oil, Outcome of Practical Management, Pole Line, Paileys, Rope Trin«ral!*-iion, Resistance
of Wire. Rules— Fire Underwriters, Report Com. on Data N. E. L- A., Reports of Cities Owning Plant,

Beport-i of Cities Contracting. Stock Room, Shafting, Tranaformers. Transformer Curves, Wiring
Tables—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire, WlrC
Formula, Water Power, Wood as Fuel.

Th@ Only Book of Its Kind in the English Language. Price^ S2.00.
PAPER COVER. $1.00 PER COPY.
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Directory of Principal Electrical and Mechanical Engineers.

B. J.
Arnold, Mem. a. i e. e.

ConsnltiDg Electrical Engineer.

SPECIAI-Ty:
Electric Railways and Power Stations

1541 Warqnette Bids.. Chicago.

H. Bry an,M.Ain.Soc.lI.E,Willi

Mechanical and Electrical Engineer.

Conealtations, Beports, 'Estimates, Plans, Speci-
Scatione, Soperintendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Turner Bnildlngr* St. lionis.

J. FRAXCIS SllALIi, Prop'r.

Chicago Electro-Mechanical Enterprise Co.

Designers, Draughtsmen and Contractors

OF Ayr

Machinery"^ApplianGes'°MechaniGS>"' Electricity.

Suite 1339-1340 Monadnock Block, CHICAGO.

Patent Office Work
a Specialty. Consulting Engineer.

New Invention
Develiiped.

We naate drawings for any-
thing.

J
W© invent to order-

We solicit patent cansea.

We are In a position to Inter-
est Capital in any device of
merit.

What have yoat

Write or call at our office.

All commuaicatlons strict" y
confidential.

For^e Bain,

Consulting,
Designing,
Supervising,
ConBtructirg,
Testing.

Electrical ard
Mechanical Engineer.

Plans, Specifications and
General Engineering.

Expert In Patent Causes.

Salt© 1657. 1658 and 1GS9
Monadnock Bulltllng^, CHICAGO.

Frank C. Perkins,

Consulting Electrical Engineer,

136 Erie Co. Bank Bide:.,

BUFFAIiO, X. Y.

W. H. Schott, E. E.,
Consulting and CoQtracting Eng'r.

Consulting. Specifications. Testing, Specialties.
Ele'-tric Street Railways, Electric Lighting
and Steam Plants installed Complete. Pres-
ent properties looked over and improved,
Kooin 1638 Monadnock, CHICAGO.

Telephone Harrison 284.

For the "WESTERN ELECTRICIAN,

—tti.oo.

—

Subscrilie for the Western Electrician,

THE STEVENS FLDSH SWITCH.
These Switches are second to none. They are fire and damp proof. Mechanism is

simplicity itself. Nothing to get out of order. Make and break so wide that
no arc can form. Wired without removing casing. Buttons made of mother
of pearl. Base made of vulcabeston with porcelain cases.

H^^-PARTICULAR ATTENTION IS CALLED TO OUR NEW DOUBLE POLE SWITCH.

Write for price list and discount.

THE ELECTRIC PROTECTION COMPANY,
Single Pole.Double Pol6,3-Way,
4-Way. anything you may want.

MANUFACTURERS,
1036 Filbert Street. PHlL.ADE]LPmA. New Double Pole.

A NEW BOOK
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous iiand-book series, of
whicli 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lalceside Building, CHICAGO.

ABB EHVIPBED WITH

WE8TINCHOUSE ENGINES.
'x*.i=L£Ix:e: *±' a .t*sis

:

COMPOUHTD, 35 to 1,000 H. P., nneqwUed adaptability, high fuel duty and moderate cost.

STANDARO, 5 to 350 H P.. High-claaa antomatic engine for general service.

JUSIIOB, 5 to 75 H. P., A durable and efficient antotnatlc engine at a low price.

CATAJiOeUE ON APPlcICATION.

THE WESTINGHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S. A.

SEIxLrN'a OFFICES:

26 Oortlandt St., New ^ork, N. Y. 171 La Salle St., Chicago, lU. 63 State St., Boston, Mass.
Westinghouse Bldg., Pittsburg, Pa. 210 Dreiel Bldg., Philadelphia, Pa. 37 College St. Charlotte,N, 0.
21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lake City, Utah. Wonderly Bldg., Grand Rapids

,

All Officea of the WestlnghouBe Electric & Mfg. Oo. And All Foreign Oountriea. Mich.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent Improvements made In the New American Tnrbloe have Increased the power as per their dlank
eter, and prodnced greater efficiency from whole to half water than any other turbine, ae evidenced hy the
following, copied from certified teats made at Holyoke. Mass., on the dates named, and signed by A. F. air<k>

[ man, engineer In charge of experiments, and E. S. Waters, hydraulic engineer.
The originals of these certificates and tests of other sized wheels can be seen at our office.

THE DAYTON GLOBE IRON WORKS CO..Da;ton.O.,U.S. A.

'^TM^Mi^^'^i i^.^MMf^MiiiMiWmSf^
L.M.MOYES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

I ELECTRIC POWER AND LIGHTNING PLANTS.
SccurlDK a hic-h ff'araiiteed percentage and great steadiness of

motion, under variable loaile. An unequaled concentration of power,

and an unprecedente<I high velocity. Its quickly operating bal-
anced gates, affords prompt and fine regulation by governor. Satis-
fartlon guaranteed Tvhere others fail. Wriie for catalogue, and state

your wanta,

JAMES LEFFEL & CO., Springfield, Oiiio, U. S. A

New Dynamo Tenders' Hand-Book.
By T. B. BADT.

226 Pages, 140 Illustrations FlexibleCIoth Binding. Size of Type Page
5 1-2x3 incties. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9.000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAGO.

PLaATINUM
For all Purpoaea.

Scrap and Kative PlaLiuum I'nrchased.

BAKER & CO., 408-414 >ew Jtrrsey
Railroad Ave., Newaik. N. J.

CALIFORNIA EJ(CURSIONS.
PERSONALLY COM DUCTED.

Leave Chicago via the Bnriington Ronte (0. B.
& Q. K. R-) every Wednesday at 6.35 p, m, Ronte
via Denver, Denver & Rio Grande Ry (the sceDic
line) and Salt Lake City. These excnreions are
accompanied by an experienced agent, of the
Burliagtoa Route, thoroughly familiar ^vllh Oali

fornia. Ihe latest model of Pullman tourist sleep-

ing cars are used. They are fitted with every
comfort: carcets, nphoUtered seats, matt esaea,

plDowe, bed iioen, toilet room", etc. They lack
onlysome of the expensive finieh of the PalimaDe
run on the limited express trains, while the coat
per berth is only about one-third. Ask your near-
est ticket agent for particulars and deacriptive
folders, or write to l'. A Grady, Manager Burling
ton Route Escuralon Bureau, '211 Clark Street'

Chicago, 111.

Going to

Califomia.
The Burlington Route is the only

railway running '-Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and withont change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction of plant. Consult us if possible before comiileiiug your plans.

With REPLOGLE'S COHPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes, including Electric
Railway, Power and Lig:hting Plants. We make and sell all of Replogle's Electrical

and Mechanical Governors and other devices for the government of water-power.
E.xpert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Gives more power as to diameter with a

higher percentage ofnsefal effect tban any other
TTttter-wheel heretofore made. All eizee, right andleft
hand, are built from patteroB perfected under eystematlo testa In
the Holyoke Testing Flame.

Parties having power plants which ar© unBatiefaotory, anA
those contemplating the improvement of powers, will find It t«
their interest to confer with me, SN I am willing to ffuar-
antee results Avhere others hare failed, no mat*
ler what makeof turbine has been in use. STATE
RvrOriRKUENTm AND H£N1> FOB CATA-
i^oeue.

S. MORGAN SMITH. York, Pa.
Ektimates fnmliheil tmr compIet« poirer planto ui4

FUSE WIKE
AND LINKS
FOR ALL SYSTEMS.

Carrying
Capacity.

Absolutely
Uniform.

The Independent Electric

39th St and Stewart Ave.. Chicaao

riectric Railway Supplies
^^^ rixT f̂^' T^y y B<|J^^ The largest and most prosperous stree
^^B rs^^^^flHp^^^^^*'V^=^ to all others on account of grreater strenirtl

GEARS. PINIONS. BEARINGS. IROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies in tlie country are using: oursnpi)lIes,and they prefer them
and durability. Correspondence Solicited.

This is t>ie Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY,
F. A. ESTEP, Preeident and Treaeuror.

J. R. McGINLEY, Vice-President. F S. MABTIX, Superintendent of Works.

ALLEGHENY, PA.
CHAS. J. MATEH, 1211 Betz Buildiog, Philadelphia. Pa., Middle States Sales Department.
OHAS. N. WOOD, ISu summer St.. Buston. Mass., New England States Sales Department.
STANDARD R'T SUPPLY CO., Mouadnock Block, Chicago, III., N. W. Stetes Salea Depaitment.
A. S. PARTRIDGE. Bank of Commerce Building, St Louis, Mo., S. W. States Sales Department.
OHAS. A. OAVAGNA, Neave Boilding. Cincinnati Ohio. Central States Sales Department
EDWARD P. SHARP, 44 Niagara St.. Buffalo, N. Y., Northern States Sales Department.

80HMINKE & NEWMAN, New Orleans Salea Dept. No. 321 Magazine St., New Orleans, La. JOSHUA HENDY MACHINE CO., Paolflo Ooast Sales Dept., No.ISS Freemont St. San Pranolsoo, Col.
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ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Congress St.. East DETROIT. MICH.

Subscribe for the Western Electrician,

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.

Manufacturers of the

Morrin "Climax" and "Compound Safety

Water Tube Boilers.

BUILT IN TJJNIT8 OF 50 TO lOO H. F.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

Specifications, drawisgs and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

5 -rue: iviC3^-r o^^ 11=;a bi i-e: ft

High shade packing^
|iFOR STEAM. WATER, GAS, AMMONIA, ETC.

SS^ RELIABLE. DURABLE aeUARANTEED.

THE GARLDCK PACKING CO.

FREE!
Our 24-page cataloerue of Organs,
alsoour newanU elegaatcatalogue
of Pianos, containing 16 pp. We
have the largest manufactory in

the world.rrom whlcli we sell direct
totheconsumeratwholesaleprices,
thus saving the iirolits of the dealer
and the commissions of the agents.
We Turn ishalirst-classOrgan,war-
ranted 20 years, with ^^T EA
stool and book,foronly v^ liww
No money required until instru-

ment has been thoroutrhly tested
in yourown house. Sold on instal-
ments. Ea.sy payment.
We positively gvAiTantee every

OrganitndPiano2')years. Sendfor
catalogue at once i f youwan tto ob-
tain the greatest bargain on earth.
Write navie and uddress plainly,
and we will send by mail same day
letter is received. As an advertise-
ment, we will sell tbeflrst Pianoof
ourmalieina* I 7C Stool, booK
placefor onlyw I f vi and cover
free. Regular price, $3.'»0.

BEETHOVEN PIANO &. ORGAN CO.* P> O. Box 1309 WASHiNCTON , N. J.

G. BRILL COMPANY, - - - PHILADELPHIA,
BUILDEES OF EAUWAT AND TEAMWAT OAES OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Oarfl.

Bonders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Trucb.

Edwin Harrington, Son $r Co., Idg

Lathes. „ _ „
Drill Presses,

Traveling

Cranes

shops

RELIABLE£ENGINE.
Automatic Cnt-OfT, Self-Olllns,

Perfect Regulation,
Simple Constraction.

Adapted for Electric Li^ht or any Purpose requiring
Pow«r and Haavy, Contlnuoas Work.

Moderate Prices.

Write for Oirculare and Pricea to the Manafaotorere,

J. F. CHUSE & CO., MATTOON, ILL

Bound Volumes
OF THE

yifESTERN [lECTRICIAN

FOK SALE,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRrCIAN PUBLISHING CO.,

6 LakeBide Building. Chicago.

Racine Automatic
HIGH SPEED

ENGINES.
From 1 to 12r> H. P.

Especially Adajiteil for

ELECTRIC
LIGHTING,

And all placPB where
high speed In connection
with economy le desired.

Over 2,500 in use.

PorcDpiDeaDd Tobalar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new I

to 8 H. P. Automatic
Engine and Boiler
outfit.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Building.

Works. Racine. Wis. CHICAGO. ILL.. U. S. A.

ROOT IMPROVED WATER TUBE BOILER.

SELLINO AQENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.
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THE

ORIGINAIm

SAWYER -MAN

Incandescent

Lamps.
ORNAMENTAL STYLE, 201. ORNAMENTAL STYLE, 206.

With our Improved facilities for manufacture, the original SAWYER-MAN LAMPS will remain as ever

THE STANDARD OF EXCELLENCE.
TEST ON SAWYER-MAN LAMPS.

Lamps Tested New, After Burning 100 Hours, After Burning 300 Hours, After Burning 600 Hours,
Lamp
No.

9-12-95. 8-17-95. 8-30-95. 10-7-95. Hours
Burned.

C. P. Current. C. P. Current. C. P. Current. C. P. Current.

21 18.0 10 ISO 10 15.8 10 13.2 9 600
22 16.5 Lamps. 17.0 Lamps. 14.3 Lamps. B.O Lamps.
23 18.6 9.99 17.5 9.97 15.2 9.99 12 4 8.83
24 15.5 Amperes 15,2 Amperes 13.6 Amperes 13.0 Amperes
25 18.0 Watts 18.0 Watts 18.3 Watts 13 Watts
26 17.5 per C. P. 17.5 per C. P. 16.0 per c. p. 14.4 per C. P.
27 17.1 2 97 17.0 2.9 14.8 3.2 13.0 3.8
28 15.2 15.8 14.6 12 2
29 15.2 15.1 143 1 1.5
30 16.2 15.5 14.7 13 5

Average, I 6.78 16.65 14.86 12.9

These are not results from "manufacturers' tests," but are from the regular tests of a large central station, the lamps being taken at random
from a shipment of 2,000. The letter accompanying the above states: "The lamps were burned during the test at a voltage about 2 per
cent, to 4 per cent, above that for which they are marked, and at which the candle power and current measurements vyere made."

Write to our Nearest Office for Prices and Discounts.

Westinghouse Electric & Manufacturing Companyi

NEW YORK: 120 Broadway.

BOSTON: Exchange Building.

CHICAGO: New York Life Bldg.

TACOMA, WASH.: 102 S. loth St.

PITTSBURG: Westinghouse Bldg.

PHILADELPHIA: Girard Bldg.

ST. LOUIS: American Central Bldg.

CHARLOTTE, N. C:

36-38 College St.

SYRACUSE, N. Y.: Bastable Bldg.

SAN FRANCISCO: Mills Bldg.

50 VOLT. 100 VOLT-

^
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Arc Lamps,

.....Carbons,
AT

BOTTOM PRICES.

Standard "Ward" 110 volt, direct current,
6 1-3, 8 and 10 amperes, $9.50 net.

Short "Ward" 110 volt, direct current, 6 1-2,

8 and 10 amperes, $9.50 net.

With hoods $1.25 additional.
Long "Knight" 110 volt, direct current, 4

to 10 amperes, $9.50 net.

Short "Knight" 110 volt direct current, 4 to
10 amperes, $9.50 net.
Medium "Knisrht" 110 volt, direct current, 4

to 10 amperes, $9.50 net.

Alternating "Knight" 10 to 14 amperes
$9.50 net.
Twins-Long, 110 volt, direct current, 5 am-

peres, $12.50 net.

Twins Short 110 volt, direct current, 5 am
peres, $12.50 net.

"Ward" photo-engraving lamps, 20 amperes,
for 110 volt direct current, with stand, reflec-

tor and resistance, $40.00.
"Ward" photo-engraving lamps, 20 amperes,

for 220 volts direct current, with stand, reflec
tor and resistance, $50.00.
"Ward" Searchlights, with parabolic reflec

tors, 20 amperes, 110 volt direct current,
$125.00.
With ground glass lens, $175.00.

o.^zt^o3Krs.
18,500 Crouae-Tremaine Co.'a., $7.50 per 1.000.

31,000 Nationals, $7.50 per 1,000. 26,200 Fidelity, $6 00
per 1,000.

63,860 Nurnbergs, 1

22,900 Siemens & Halske, I

^^^^ list prices discounted

12,075 "Lacombe," f ^ to 40 per cent, aooord-

3,200 Hardtmuth, J
ing to quantity.

Having purchased from the receivers all the stock of the
Electric Construction & Supply Company, I will continue
the business, giving prompt attention to all orders.

O. B. Greene,
14 Cortlandt Street, New York.

ITWILLPAYYOU

GENERAL WESTERN AGENTS:

METROPOLITAN ELECTRIC COMPANY,
186-188 Fifth Ave., CHICAGO, ILL.

THE ONLY

Reflector Plate Alternating Arc Lamp.

The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee So per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same

number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts ; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

Spencer's Direct Current Constant Potential Lamp.
Guaranteed not to see-saw.

Send for Catalogue and Prices.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

A.OE1VTS.
CENTRAL ELECTEIG 00., Weetern Agents, Chicago, HI,
ANOHOK ELECTBIOCO., NewSagland Agents, Boston, Maps.
MOORK & BAYIilS, Western New Tort Agents, Bnflalo, N. T.
BABR & ATKINSON. Stale Agents, Clftveland. Ohio.
GLOBE ELEOTRICAL SUPPLY CONSTRUCTION CO., Agents for New York City Bad Brootlyn,

98 Vandnm St., New York.
W. T. M. MOTTRAM, State Agent, Dallas, Tex.
TBE MOUNTAIN ELECTRIC CO., Agents for Colorado, Wyoming Utab and New Mexico. Denver, Oolo,

CALIFORNIA ELECTRICAL WORKS, Pacific Coast Agents, 35 Market St., San Francisco, Cal.

MACHINERY SUPPLY CO.. South Pacific Coast Agent, Los Angelep, Cal.

SCHMINKE & NEWMAN Agents for Lnnlsiana and MiesisBippi, New Orleans, La.

PADUOAH BLECTBIC CO., State Agents, Padncah, Ky.
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POROUS .^^\i ROLL-DROP
Why not get
tbe best?

1895.

OiTe us
trial order.

# ^
-CUPS

ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South i;« St. Philadelphia

'

Catalogues on Application
Send BueiceBB Card and meutioo

WtBTEKN ELEOTRIOIAN.

COMMUTATOR BARS.
FOREST CITY ELECTRIC WORKS, - Cleveland, Ohio.

I
AVcstern Offloe: 1430 Monailnock Bloclc, CHICAGO.

SnULTZ PATENT— =
WOVEN LEATHER LINK BELTING

f
'-- GENUINE RAWHIDE

LACE LEATHER.

SHdLTZS PATENT

nly " PULLEY COVER.

'BELT DRESSING^— AND
BELT CEMENT.

^Dynamo „ „«. "~Send foc&culans

I3Ei.NC^li3. Ibi Summer bt., Boston, 113 Liberty St., New York, 129 North .id St., Philadelphia.

AIL rYUM3£f?S

I

'°"'"
CHIGAGOillUS/iN CANAL ST

VULCANIZED FIBRE GO.

£lSa7.^^XjXSSCElX> X873.
SO£.£ JKAIirVFACTVRIlBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wu.'^^i^^^x'^IioKi. The Standard Electrical Insnlating Material of the World. !« ^f^'&^.' k.t.

Black Diamond File Works.
Est. 1SG3.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Onr regular goods are on saJe in cTeiy leu ding Hardware
Store in the llnitcd iStates and Canada.

G. & H. BARNETT COMPANY,
Philadelphia. Pa.

MANY SWITCHES
HAVE OCME AND SONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TET THEM AND WONDER WHY YOD EVEE USED

ANY OTHER.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

HIGH GRADE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

W. B. SOUTHGATE & CO.,
146 "B" Franklin Street, B08T0K, MASS.

S£LI.ISie> AGEXTfS FOR

WHITNEY ELECTRICAL INSTRUMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATE FOR ELECTRICAL PURPOSES.

MEDBEBY SWITCHES
AND ABSOLUTELY WATERPROOF

SELLING AQENTS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL
A. W. SOLOMON, Savannah, Ga. JOSHUA. HENDY MAOH. WORKS,
HOEFGEN, MOXHAM & CO., Saa FraDcieco, CaL

No. SO William St., New York.

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

Electric Lighting and
Power Apparatus.

THE

The Bmsh Doable Aro

Lamp Patents enatalned by

repeated decisions

of U. 8, Oourtg. BRUSH
ELECTRIC CO.,

Agencies In all large cities.

The Eusaell tlectric Company,
No.lOArcDynamclOOlights.S.OOOcandlepowei-. „ Denver, Colo.

Bagnali S; Hiiiie, Yokohama, Japan, office and Worbs, Cor. Belden and naaon 8tB.< GI>EVK1 AJTD, OHI0
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RARY..

$3 per Annum. EVERY SATURDAY. 1 O cents per Copy.

Vol. XML CHICAGO, XON'EMP.ER i6, 1S95. No. 20

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

'"'h.''r.'hixson?''
Simplex aiectrical Company,

1)37 Monadnock Block. CHICAGO. 75-81 Cornhili, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial, Undergrroiind and Submarine,
for Telephone, Telesraph, Utcbt and Power.

B.ERITE TAPES. Write for catalagasB, samples ami price..

Vi. B. BBIXEir. Mfr.. J. E. HAIK, een'I Agent
ji03 Broadway, New ITork.

8. F. B. 3IOBSE. CAI.IFOHIIIIA EKiEC. 'WKS.
Ciileaeo. III. San Prancisco, I'al.

KBW ORIiEANM KliEC. CO.. IVew Orleans, Xia.

Packard Lamps
are the only lamps which give

power at initial efficiency after biL _^

hundred hours. This we guarante'^^

MAKEES OF PiCKAKD LAMPS.

NEW YORK & OHIO COMPANY,
' WABBEN, OHIO.

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS.

Beceived only Award for Trolleys at ChicBcih

Manufactured by AXBBBT & J. M. AKDEBSOST, 289-293 A St., Boston, Mass.

IRON
CLAD

RHEOSTATS,
aiAHUFACTUBED BY

Geo. L. Colgate Company,

136 Liberty St., New York.

H. DnBANT OHEETEB, f
^"^'^ Managers. GEO. T, MANSON,

Qenn Sapt.
W. H. HODQINS,

Seoretary,

THE OKONITE COMPANY, IIHITED,

13 Park Row, New Yorks^
INSULATED

WIRES AiDCABLES,
For Aerial, Submarine and Underground Uu>

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Taps,
RRANGHE:S:Ohicag:o. Boston, Pliilndelplila, Fittsbuigrli, Minneapolis, Cincinnati,

RansasCity, Omalia, Loalsvlllef St. Loais, San Francisco, X^ondon and 80. America.

i-ON/^:

TRADE MARK.

IMPORTED

Kept in Stock.

E(I.Wertheim,''cHicAco.

SOLAR CARBON: MANUFACTURING CO.,
,„, Ih, „,„ MAlKtJFACTUBEBS OF

Carbon Brushes, Battery Carbons,

Solid Electric Light Carbons,
For any System, of any degree of hardness.

Soft Cored Carbons (xot Hoiii^ow),
For Arc Lpmps on Incandescent and Ballway Circuits

SOLAR CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE. PITTSBURG. PA.

MANDFAOTUBEB OF

IHSUI.ATED XSIiEGTRIG ITVIRE,
FX^IGXIBX^X: COXtSiS and Ci^-SI^ES.

BOO and itWi North Third Street. - - PHIIiADEIiPHIA. PA.

BEST OF ALL IS

made by J. H. Bl'SIXEI/Ii & CO., 76 Cortlandt St.,Kew York.
Beet CoDBtrnctiou and Ingredients. Strongest, most Durable and Bellable. Size 6x2^, 60 cts per cell

.

LIEEKAL DISCOUNTS.

WESTIIN EleDteal In^tomBnt Co,,

""'•llf 114 120 William St., NEWARK, N. J., U. S. A.

The Weston Arc Light Ammeter

Is cheap, but nevertheless reliable

and very accurate.

Thi; scale is so proportioned that a change of

,'j ot one ampere can be seen from a considerable

distance. The instrument is absolutely "dead

beat." Three different ranges are being made:

No. 1. 5.S 0.8 7.8 amperes in jJj ampere div.

No. 3. S.e 9.6 10.

C

No. 3. 9.5 10.5 11.5

Weston Arc Light Ammeter. Mention the Westebk Ei,iscTBiorAN when writing for catalogaes.

Best

Boilers.

Oi3r Boiler Shop is eqnipped for
making large boilers i i two sheets
as fhowQ in t*)e cut. No seams In

flrt", no laps lo catch scale and mad;
but oms smooih and easily cleaned.

The Murraylron Works Co.,

BURLINGTON, IA,

WRITE
FOR PRICES.

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 OUve street, ST. LOUia.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

0. J. Mayer, Betz Bldg., PMladelphia, Pa.
Smith & Wallace, Hamilton St , Boston, Mats.
Ed. P. Sharp, 1-1 Niagara St., BnfEalo, N. Y.
Arthur 3. Partridge, Bank of Commerce Bldg.,

St. Louie, Mo.
Standard By. Snpply Co., Monadnock Bldg.,

Chicago, III.

Beger & Atwater. 214 Pine St , San FranclscOi
California.

Central Electric Co., 173 Adams St, Chicago.
Harry M. Shaw, 126 Liberty St., New York.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO..
PAINTED POST, M. Y.

KEFKESENTATIVES.
JULIAN SCHCHLL & CO., - 126 Liberty St., N, T. Olty.

HOFFMAN-RUSSELL CO., - 82 Lake St, Chicago, 111.

SCRANTON SUPPLY & MACH"Y CO., - Scranton, Pa.
THOS. K. CAREY & BROS. CO.. 26 Light St., Baltimore, Md.
MITCHELL. LEWIS & STAYER CO., Seattle, Wash.

STANDARD UNDERCROUND CADLE CO., WIRES and CABLEStut^ Kr.nRF.RY. - WESTINQHOnSE BUILDINa, TIMES BUILDINO, WW * M P HB.J^n,^^^j!^T--S^^li-fl^J^L^*^—

^
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I^IISECX-OO1T3:TBCT!E]ID

For Central Stations and Isolated Plants.

Two 400 K. W. Generators in Edison Electric Illuminating Co.'s Station, Brooklyn, N. Y. Direct-Connected to a Triple Expansion Vertical Engfne.

Our Generators are constructed to meet the most stringent requirements of electric ligViting practice. In design and workmanship their
superiority is acknowledged. The frames and pole pieces are of cast steel; the armature windings of copper bars, and the insulation of the best
obtainable and most carefully applied. Thorough ventilation of the armature is provided. The commutator and brushes are perfect in their oper-
ation under all conditions of load, and the machines are practically sparkless. The largest electric lighting stations in the world are using Direct-
Connected Generators of our make, while the smaller sized machines will be found in the majority of modern isolated plants.

CARPENTER ENAMEL RHEOSTATS.

GENERAL ELECTRIC COMPANY
f

Boston, Mass., 180 Summer Street.
Kew York, N. Y., 44 Broad Street.
Syracuse N. Y., Sedgwick, Andrews* Kennedy Bldg.
Buffalo, N. Y'., ErieCouniy Savings Bank Building.
Piiiladelphia, Pa., 509 Arch Street.
Baltimore, Md., 227 East German Street.
Pittsburg, Pa., Times Building.

MAIN OFFISE: SCHENECTADY, N. Y.
iDALEB OFFICKS:

Atlanta, Ga., Equitable Building.
Cincinnati, Ohio, 430 West Fouttli Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.
Detroit, Mich., 13 Rowland Street.
Omaha, Neb., 309 South 13ih Street.

Kansas City, Mo., New York Life Building.
St. Louis, Mo., Wainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric. Building.
Denver, Colo., 505 16th Street.

San Francisco, Cal., 15 First Street.

Portland, Ore., Worcester Bldg.

For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.
For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

ibeodroth A Root Mfg.
Co sis

AUams-Bagnall El. Co i

American Elec. Mfg.Co....sxU

American Electrical.

Works

Am. Silt Mfg. Co xu

Anderson. Albert A J. M... i

Andrae, J. A Sons Co

ArnoId.B. J xvU

An- rhach-WoolvertonEl.Co.—

Babcock & Wilcox Co., The. 1

Bain, Foree s^ii

Ba^erA Co xviii

i> 11 & Wood Co., Tbe....

Barnes. Wallace sii

BarnettCo. G. & H ssii

Beacon Lamp Co xi 1

Beethoven Piano & Organ
Co

Berliner Telephone Co— sv

BeslyA Co., 'has. H.... sxii

BoL'reauxDj . Bmsh Co. sxi

Bowen, W. J X

Boynton Mnltivolt B. Co.. xlii

Brady, T. H s

Brilli 0., J.G xix

Briiey, W. R I

Brush Electric Co ixU

Bryan, Wm. H xvii

Bryant Electric Co x

Buckeye ElectricC

Bunnell A Co., J. H i

Butler Hard Rubber Co— siJi

Card Electric Co iv

Central Electric Co v

Central Mfg. Co x

C. B. A Q. R. R XTiii

Chicago EdlBon Co Iv

Chic. Elec. -Mech. Ent.Co. xvii

Chicago Elec.A Stereo Co.. xii

Chic. Genl. Fixture Co xxi

GhuBB&Co., J. F —
Clonbrock S. B. Co xix

ColburnElec. Mfg. Co

Colgate Co., Geo. L i

Columbia Inc. Lamp Co— i

Corey, R. B vl

Cor. School of Technology, x

Dayton Globe Iron Works
Co iviil

Directory, Principal Eleo.
and MeclL Engineers., xvii

Dixon Crucible Co., Job.. xi

EastemElectric Cable Co..

Eddy Elec. Mfg. Co Til

Edgerton Pottery Co xxil

Edwards, W. S. Mfg. Co. . .

Electric Appliance Co ix

Elec. Engr. ASupply Co.. vili

Electric Protection Co ... .

Electric Storage Battery
Co.. The. vill

Electrician Publishing Co.
xlli, siv. xvii

Empire Cnlna Works xi

FarrTel. &- Const. Supply
Co XV

FiberiteCo., The xxii

Forest City El. Wks

For Sale Adver'mentB ixii

Fort Wayne Elec. Corpora-
tion

Fuel Economizer Co xix

Qarlock Packing Co

Gates Elec. Mfg. Co vlii

General Electric Co il

Cen'llnc, Arc Lt. Co,.... vi

I lobe Electric Light Co.... vi

Gordon-Burnham Bat. Co.. iv

Goubert Mfg. Co

GustafBon, W. A XV

Hardtmuth & Co., F Iv

Harrington, Son A Co., E..

Hart A HegemanManufac-
turingCo v

Hartley Elec. Works xli

Helios Electric Co xv

Homer & Co. . F. E xi

Hoebel A Manger xli

Illinois Engraving Co xii

Independent Elec. Co....sviii

Indianapclis Electric Co.. xv

Inteiior Condoll A I. Co.. xi

Internat'l Cor. Schools.... xii

Ithaca Detk Co sii

Johns Manufacturing Co.,
H. W iv

Keystone Tele. Co xv

Kljpstein A Co., A

LeclancheBat. Co,, The.... xili

Leffel A Co.. James sviil

Locke, Fred M. xxi

Lombard Water Wheel
Gov. Co SI

Louisville Elec. Wks....

Lukens Iron A Steel Co.. xix

MacCurdyA Smith xi

Metropolitan Electric Co.

Miamisburg Electric Co...

Moore, Alfred F i

Morris, Taaker A Co x

MoyeB, L. M xviii

MunsellAGo., Eugene... x

Murray Iron Wks, Co i

National India Rubber Co.

Newton Rubber Works., xvi

New York Insnlated Wire
Co xi

New York A Ohio Co i

NuttallCo., R. D xviii

Ohio Storage Battery Co..

OkonlteCo.. The i

Ostrander A Co.. W.R.... xxii

Otto Gas Engine Wks.... xix

Partrick A Carter Co xxil

Partridge Carbon Co i

Perkins, Frank C xvii

Peru Elec. Mfg. Co xxi

PhlllipB luB'd. Wire Co. . .. xi

Phosphor-Bronze Smelting
Co., Ltd xix

Piatt, O. S X

Queen A Co.. Inc x

Racine Hardware Co xix

Reislnger, Hugo vi

Replogle Governor Wks. . xviii

Roth Bros. A Co

Samson Cordage WkB x

Scbott, W. H... xvii

Shultz Belting Co xxii

Siemens A Halske E. Co. .

Simplex Electrical Co.,The, i

Sioux City BrasB Works . .

S. K. C. Specialty Co —
Smith, S. Morgan xviii

Solar Carbon A Mfg. Co.. i

South^^te A Co., W. B...

Standard Electric Co x

Standard Electric Time Co. xii

Standard Tel. A Elec. Co. xv

Standard Thermometer Co. iv

Standard Underground Ca-
ble Co i

Stanley Electric Mantifac-
turing Co xvi

StUwell-Bierce A Smlth-
Valle Co xii, xiii

iwarts Metal Refining Co. , xii

Union Heater Sup. Co x

United Electric Improve-
ment Co

X, S. Telephone =t. Co. xv

V ulcanized Fibr^ Co xxii

Wag^i-- El. Mfg. Co xxi

Walt?- Mfg. Co

W ant iVdvertisements. ... xii

Waterman, Chas. H iv

Webster, Warren A Co xix

Wertheim, Ed i

Western Electric Co xi

Western Telephone Con-
B'iructlon Co siv

Westlnghouse Elec. and Mfg.
Co XX

Westlnghouse Mach. Co. xvii

Weston Electrical Inst. Co.. 1

Weoton Engine Co i

i^^ney Elec. Inst. Co x

Wirt, Chas xii

YoungloveAGore x

CLASSIFIED LIST.

Ac«iLianlators.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Ammnciators.
Central Electric Co.
Chicago Genl Fixture Co.
Electnc Appliance Co.
Ostrander ACo., W. R.
Partrick A Carter Co.

Arc Ijamps.
Adams-Bagnall Elec. Co.
Auerbach-Woolverton El. Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey, R. B.
Ft.Wayne Elec. Corporation
General Electric Co.
Gen'l. Inc. Arc Lt. Co.
Helios Electric Co.
Standard Electric Co.
Standard Thermometer Co.
Waterman C. H.
Westlnghouse El. A Mfg. Co.

Arc lileht Cord.
Samson Cordage Wks.

Batteries and Jar s
Andrae A Sons, J.
Boynton Multlvolt Balt'yCo.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Genl Fixture Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.
Electric Storage Battery Co.
3ordon-Burnham Bat. Co.
Leclanche Battery Co., The.
Miamisburg Electric Co
Newton Rubber Wks.
Ohio Storage Battery Co.
Partrick A Carter Co.
Peru Elec. .Mfg. Co.
Western Electric Co.

Beus.
Andrae A Sons, J.
Central Electric Co.
Electric Appliance Co.
Huebel A Manger.
Ostrander A Co., W. R.
Partrick & Carter Co
Western Electric Co.

Beitins.
Shultz Belting Co.

Blo\r Torehen.
Union Heater Supply Co.

BoUers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock-Steam Boiler Co.
Moyes, L. M.
Murray Iron Works Co.
Racine Hardware Co.
Weston Engine Co.

Boob^s, JBlectrlcal.
Electrician Publishing Co.

Bronze .

Eesly &Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brnshea.
Boudreaux Dyn, Brush Co.
Central Electric Co.
Partridge Carbon Go.
Sotar Carbon A Mfg. Co.
Wirt. Chas.
Younglove A Gere.

Borelar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick & Carter Co.
Western Electric Co.

Cables(See Insulated Wires.)
Cables, £lectric .(See In-
sulated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brixey, W. R.
Central Electric Co.
Eastern Electrlo Cable Co.
Elec. Engr. A Supply Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons,Points &FIates.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey, R. B.
General Electric Co.
Hardtmuth A Co., F.
Partridge Carbon Co.
Relsinger, Hugo.
Solar Carboa A Mfg. Co.
Werthelm Ed.
Western Electric Co.

Clocks, AVatchmen's.
Southgate A Co., W. B.

Conduits.
Central Electric Co.
Interior Conduit A Ins. Co.

Construction & Repairs.
Ft.Wayne Elec. Corporation.
Hartley Elec. Wka.
Homer A Co , F. E.

Contractors and Electric
Lisbt Plants.

Arnold, B. J.

Bain, Force.
Brush Electric Co.
Bryan, Wm.H.
Card Electric Co.
Chic. Elec.-Mech. Ent. Co.
Eddy Elec. Mfg. Co.
Ft.Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Interior Conduit A Ins. Co.
Perkins, Frank C.
Scbott, W. II.

Siemens A Halske Elec. Co.
Standard Eloctric Co.
United Elec improvement Co
Westlnghouse Elec A Mfg. Co.
Western Electric Co.

Copper.
BeSy A Co., Chas. H.
Miamisburg Eleotrlc Co.

Copper Wire Boasht.
Swaris Metal Refining Co.

Copper Wires.
American Electrical Works.
Besly A Co., Chas. H.
Brlxey, W. R.
Bunnell A Co., J. H.
Central Electric Co.
Electric Appliance Co.
Flberlte Co., The.
General Electric Co.
independent Electric Co.
National India Rubber Uo.
Okonite Co. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard UndergroundC Co.
Western Electric Co.

Cordaee.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brady, T. H.
Ceutral Electric Co.
Central Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Fan Tel. & Const. Supply Co.
Fiberite Co., The.
Nuttal Co., R. D.
Partrick A Carter Co.

CntOnts and Sw^itclies.
Anderson, Albert A J. M.
Andrae A Sons, J.

Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co.. Geo. L.
I-.ddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
FarrTel. A Const. Supply Co.
Fiberite Co., The.
Forest City Elec. Was.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hari A Hegeman Mfg. Co.
Huebel A Manger.
Indianapolis Elec. Go.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Nuttall Co., R. D.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt, O S.

Wagner Elec. Mfg. Co.

Desks.
Itbaca Desk Co.

Bynames.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
ColburnEl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft.Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Siemens A Halske Elec. Co.
Standar<l Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westlnghouse Eleo. AMfg.Co.

Economizers.
Fuel Economizer Co.

Electric Bailways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westlnghouse El. A Mfg. Co.

Electrical and SEeeliani-
cal Engineers.

Arnold, B J.

Bain, Force.
Bryan. Wm. H
Chic. Elec.-Mech. Ent. Co.
Eddy Elec. Mfg. Co.
Perkins, Frank C.
Schott,W. H.

Electrical Instruments.
Anderson, AlbertA J. M.
Bunnell A Co., J. H.
Central Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.
Southgate A Co.. W. B.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Electric Protection Co.
S. K. C. Specialty Co.

Electroliers, etc.
Edwards, W. S. Mfg. Co.

Electro-Plating itfacb^y.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines. Gas.
Otto Gas Engine Wks.

Ensines. I^team.
Ball A Wood Co., The.
Chuse A Co., J. F.
Murray Ironworks Co.
Racine Hardware Co.
Westlnghouse Machine Co.
Weston Engine Co.

EnaraTers.
Chic. Electro A Stereo Co.
111. Engraving Co.

Fan Outfits.
Central Electric Co.
Interior Conduit A Ine. Co.
Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Vulcanized Fibre Co.

FUes.
BarnettCo., G. A H-

Fire Alarms.
Partrick A Carter Co.
Western Electrlo Co.

Forges.
Union Heater Supply Co.

Fuse Wire.
Brlxey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

(i^as Ijigbtins* Electric.
Partrick A Carter Co.

t^ears.
Besly A Co., Chas. H.
NuttaH Co., R. D.

General Elec. Supplies.
Anderson, Albert A J. M.
Andrae A Sons, J,
Berliner Telephone Co.
Besly A Co., Chas. H.
Bryant Electric Co.
Bunnell ACo., J. H.
Central Electric Co.
Chicafio Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.

'Electnc Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Indianapolis Elec. Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Metropolitan Electric Co.
Partrick A Carter Co.
Peru Elec. Mfg Co.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S. K. C. Specialty Co.
Standard Tel. A Elec. Co.

Criobes and Electrical
Glassware .

Edgerton Pottery Co.
Edwards, W. S. Mfg. Co.
Peru Elec. Mfg. Co.

CioT'nors. W^ater Wheel.
Lombard Water Wheel Gv. Co.

GraplLite Specialties.
Besly A Co., Chaa. H.
Dixon Crucible Co., Job.

Bard Bubber Goods.
Butler Hard Rubber Co.
Fiberite Co.. The.
Newton Rubber Wks.

Heating. Electric.
Bowen, W. J.

Insulators and Insulat-
ing materials.

Anderson, Albert A J. M.
Andrae A Sons, J.

Brixey, W. E.
BunnellA Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Chlsholm A Co , A.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
FlberrteCo., The.
Hart A Hegeman Mfg. Co.
Indiiinapolis Elec. Co.
Interior Conduit A ins. Co.
Johns Mfg. Co., H. W.
Locke, Fred M.
Louisville Elec. Wkg.
MacCurdy A Smith.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated WlreCo.
NuttallCo., R. D.
Okonite Co., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
PhillipB Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Underground C.Co.

ijDsnlated Wires and
Cables—Magnet Wire.

American Electrical Works.
Brlxey, W. E.
Bunnell A Co. .J. H.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

Lamps, incandescent.
Adams- Baguall Elec. Co.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Onlo Co.
Partrick A Carter Co.
United Elec. Imp. Co.
Westlnghouse Elec.AMfg Co.

Lightning Arresters.
Colgate Co , Geo. L.

Electric Appliance Co.
General Electric Co.

aiachinery W^ipers.
Am. Silk Mfg. Co.

aiagnet Wire.
(See Insnlated Wires.)

necbanlcal Machinery
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel (Jo,

Murray Iron Works Co.

Ulca.
Johns Mfg. Co., H. W.
Munsell A Co. Eugene.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
WeBtlngtioiue El.A MfK. 00.

Motors.
Andrae A Sons, J.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co.
Ft. Wayne Elec. Corporation
Gates Elec. Mfg. Co.
General Electric Co.
Hartley Elec. Wks.
Indianapolis EJec. Co.
Interior Conduit A Ins. Co.
Roth BroB. A Co.
Sioux: City Brt*, Works
Standard Eltcttlc Co
Stanley Elec. Mfg. Co.
Wagner Elec. Mfg. Co
Walker Mfg. Co.
WestinghouseEl. AMfg Co.

Packing.
BeslyACo., Chas. H.
Garlock Packing Co.

Paints.
MacCurdy A Smith.

Phosphor Bronze.
Phosphor Bronze Sm.Co Ltd.

Pianos and Organs
Beethoven Piano A Organ Co

Platinnm.
Baker A Co.

Poles.
Morris, Tasker A Co
Nuttall Co., R. D.

Porcelain.
Empire China Works.
General Electric Co.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Burtons.
Central Electric Co.
Electric Appliance Co
Partr.cK A Carter Co.

Bheostats.
Central Electric Co.
General Electric Co.

t^al Ammoniac.
Klipstein ACo.. A.

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R
Partrick A Carter Co.

Npeed Indicators
Besly A Co., Chas. H.
Colgate Co., Geo. L.
Queen A Co. Inc.
Weston Electrical lust. Co
Whitney Elec. Inst. Co.

Springs
Barnes, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Street Cars.
Brill, J. G. Co.

Tapes, Ensulatlng.
American Electrical Works
Brisey, W. R.
Central Electric Co.
Electric Appliance Co
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.

Telegraph Apparatus.
Electric Appliance Co
Partrick A Carter Go.
Western Electric Co.

Telephones and Tele-phone naterial.
Andrae A Sons. J.
Beiliner Telfphone Co.
Central Electric Co.
Farr Tel. A Const. Supply Co
Gustafson. W. A.
Indianapolis Elec Co.
Keystoue Te ephone Co
Standard Tel. A Elec Co
U. S. Tel. Const. Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers.
Central Electric Oo.
Chicago Gen'l Fixture Co.

^

Ft.WayneElec. Corporation
General Electric Co.
Hartley Elec. Wks,
Louisville Elec. Wks.
Royal Electric Co.
Stanley Electric Mfg. Co
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Turbine WTieels .

Dayton Globe Iron Works Co
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
StUlwell-Bierce A Smith-
Vaile Co.

UniTcrsities.
Cor. .School of TechnoloBv
Int. Corr. Schools.

Water Wheels.
Leffel ACo., Jas.
Replogle Governor Wks.
Smith, S. Morgan,

"Wipe, Bare.
Anderson, Albert A J m
Besly A Co., Chas. H
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co
National India Rubber Co
Nuttall Co., R. D.
OkonlteCo., The.
Phillips Insulated WlreCo
Standard Underground C.Co.
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HARDTIYIUTH
AUSTRIAN CARBONS.

CHICAGO EDISON CO., No. 139 Adams Street, Chicago, III.,

GENERAL WESTERN AGENTS.
Write us for Revised Price List.

ARC LArVIPS!!
For Incandescent Circuits. For Direct Current.
For Alternating Current. For Railway Circuits.

Focusing, Twin and Series Lamps.
All new lamps, all in perfect order and ready for use.

CARBOIWS!!
High Class Foreign and Domestic.
Cored Carbons, Tested Carbons.
Siemans & Halske, Lacombe, Hardtmuthj Ship
Cored, National, Fidelity, Solar and Globe Carbons.

These Standard Goods MUST BE SOLD to close an
Estate. Write for particulais to

CHAS. H. WATERMAN,
1305 Havemeyer Building,

26 Coi^landt Street, NEW YORK.
Sales Agent for

jWm^; J-
*^^^^^^^ (Assignees for Francis R. Upton.

VULCABESTON CONTROLLER PARTS.

All Controllers are Insulated with Vulcabeston.

Cr. E. 800 and Westinghouse Commutator Rings,

Brush Holder Bushings and Field Spools.

SEND FOR PRICE I.IST.

Moulded Mica Trolley Insulating Materials, Frogs, Crossings,

Tree Insulators, Weatherproof Sockets, etc.

^ H. W. JOHNS MFG. CO.,
IJ0 50J

Gen. Elec. Oo.

9*0-S*a Randolph St., Chicago, III.

NEW YOEK. PHILADELPHIA. BOSTON.

P3

WeetiDghouse.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability.

It is Absolutely Non Freezing,
Labor Saving,
Free from Local Action,
Freedom from Cases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFAOTDBKD BY

The Gordon-Burnham Battery Co,

82 West Broadway, New York.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The OrlglDBl Manafactarers of the

SIMPLEX, WARD and KNIGHT LAMPS
CHARLES ». BRAMHALL. Sel'ing Agent. 39 Cortland! Street. NEW Yn'l^

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

Multipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Office and Works, Mansfleld, Ohio.

75 K. W. QENERATOK.

THE PIONEER FIRM.
American Branch Office, 60 liberty St., New York

VIENNA,
AUSTRIA,

THE PIONEER FIRM.
Beware of Impostors Claiming our Malte.F. HARDTMUTH & CO.,

THE ONLY MANUFACTURERS OF

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.
Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leadi'ng Supply Houses Carry our Goods.
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f*a rr NEVER
*S 0i3APPOirfT3

Electric Railway
Supplies.

'It

'Ir

The more a man uses the better grades of electrical merchandise

the easier he finds it to accomplish satisfactory results.

The better the material the greater the satisfaction. The customer

is content because he realizes, in the contemplation of good work, that

he has received his money's worth.

You are content because you know you have done your whole duty.

Two of the greatest factors in good work are Okonite Wire and

Interior Conduit.

Central Electric Company,

CHICAGO.

-BRANCHES-

ST. LOUIS: NEW Orleans: ioio canai st.

Southern Electrical Supply Co. buffalo: 112 White Bidg.

'It

It

^
It
tIt

It
It

It

KANSAS CITY:
Gate City Electric Co.

HART FLUSH SWITCHES.
3iTeT^r ^^a-ce ^la.te-

BETTER PROPORTIONS. BETTER FINISH. MORE DURABLE.

No. 1 I'late for 5 and 10 Amp.
Hart Switches.

Better Design,

Better Material,

Made of solid plate brass |-inch thick, with beveled edges.

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

SEND FOR "CATAI.OGnE B."

THE HART & HE6EMAN MFG. CO.,
HARTFORD.

CONN. Back of No. 1 Plate.

m
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INCANDESCENT LAMPS.
WE <</^ W d\'W%'W^ " l-'FE AND

MANUFACTURE l^ | J l-C l-f] EFFICIENCY

THE VR J^VrJ^J_J« GUARANTEED,

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu-m. Samples and Prices Furnished

on Application. Correspondence Solicited.

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.

The Days are Growing Dark===

... YOU NEED MORE LIGHT.

ARC LAMPS FOR ALL CIRCUITS.
The General Incandescent Arc Light Co.'s"BERGIVIANN" Lamps are the sim-

plest and best manufactured lamp on the market.

We do not guarantee our lamps to do anything except to burn satisfactorily,

but this we certainly do guarantee.

Each lamp is adapted to the circuit on which it is to burn and is so made as

to give the best results on its intended circuit.

NO OLD stock:—NO juuk:.
Our " SUN-SCHMELZER-NURNBERG" carbons are the best imported

carbons brought to this country.

If you want anything in the arc lamp or imported carbon line, WRITE TO ME.

, General Sales Agent,

The'Electra" Carbons.
IMPORTED

HIGH GRADE NUERNBERG CARBONS
TRADE MARK .TRADE MARK-

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
Are by far the most economical and efB.cient manufactured. They produce a very brilliant

and absolutely steady light, burning without any dust.
SEND FOB LATEST PEICE LIST TO

NO. 38 BEAVER STREET. NEW TORK.
Sole Importer for the United States and Canada.HUGO REISINGER.
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Eddy Generaiors
DIRECT CONNECTED OR BELTED

FOR

ELECTRIC RAILWAYS,

CENTRAL STATIONS,

ISOLATED LIGHTING

OR

POWER PLANTS.

EDDY MOTODS-SLOW, MEDIDM OR HI6H SPEED.

We build all necessary apparatus for the

transmission of Electrical Power through factory

or other buildings.

All Our Apparatus Guaranteed

As Represented.

The Eddy Electric Manutacturing Company
9

New York, H. B. Coho & Co., Mail and Express Building. Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St. St. Louis, Western Electrical Supply Co.

Boston. G. M. Angier & Co., 64 Federal St. Kansas City, W. T. Osborn.

Western Office: 305 Dearborn St., Chicago, TVallace & Hine, Western Agents.
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E. E & S. CANOPY SWITCH.
This Switch is in all respects A KNIFE SWITCH placed UNDER a

COVER. The break is quick and positive, entirely out of the control of the hand,

\\Y;\>\ Contacts and blades are made of pure copper. Easily wired and well proportioned.

Send us your orders and they will be promptly filled.

Electric Engineering & Supply Co.,
SYRACUSE, N. Y.

The Electric Storage Battery Company,
838 Drexel Building, Philadelphia, Penna.

MANUFACTURERS OF THE

ALSO OWNERS OF ALL STORAGE BATTERY PATENTS HERETOFORE CONTROLLED BY

The General Electric Company, The Hopedale Electric Company,
The Edison Electric Light Company, The Bradbury-Stone Electric Storage Company,
The Thomson-Houston Electric Company, The Plante Storage Battery Company,
The Brush Electric Company, The Pumpelly-Sorley Storage Battery Company,
The Accumulator Company, and the
The Consolidated Electric Storage Company, Accumulatorem-Fabrik Aktien-Cesellschaft
The General Electric Launch Company, (Generally known as the "Tudor" Co.)

All inquiries regarding any of the above batteries should be addressed to

The Electric Storage Battery Company,
OR ITS BRANCH OFFICES:

66 Broadway, New York, N. Y. 215 North Calvert Street, Baltimore, Md.

333 Exchange Building, Boston, Mass. 15 First Street, San Francisco, Cal.

309 Dearborn Street, Chicago, 111. The Electric Launch Co., Morris Heights, New York City.

J. HOLT GATES, President and Manager. ADOLPH LISSAU, Superintendent.

GATES ELECTRIC MANUFACTURING CO.,
BUILDERS OF MODERN, HIGH-CLASS

Multipolar Dynamos and Motors,
DIRECT-CONNECTED AND BELTED.

Carbon Brushes of Ample Surface on all Machines. New Style Commutator with Removable Segments. Iron-Clad Armature with Flexible

Bar Winding. Armature Core and Commutator built on Sleeve, with Shaft Removable. Self-Oiling Ball Bearings.

OFFICE, FACTORY,

1 139 and 1 1 40 Monadnock Building, Corner Clinton and Harrison Streets,
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Send us your name and address and we will send you each month a copy of

fW^^

Vol. I.

pm^^
1895

TBADE
iiiiiinmiiiiiiiimiiHiiiimiiiiiiHiiiHimiimiiiiH'!

NOVEriBER

No.

1895

5VM'A\9AITV/EWEDTnV/- FPI • 5iff^

A Good Live Electrical Paper with Sixteen Pages of Valuable Information.

ELECTRICAPPLIANCECOMPANY
>

Electrical

Supplies.

242 riadlson St.,

Chicago.



WESTERN ELECTRICIAN. November i6, 1895

^msm^-^^,V.HO*

-PATAUG,IB'921 ^"u^"^^

-„ ., cdMWUTATMS SBE MORE EXPf^.^ ^

VENTILATED
DYNAMO BRUSH

PAT. AUG. IB '92.

-S*fi,

WE
HAVE

BEST CHERRY 8. YQUNGLOVE it

Agents wanted In leading cities Samples sent on opprnval to responBible porUea

XOl S!«;I.OTK & eERE, Syracuse. >. V.

ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENCINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Conqress St.. East DETROIT, MICH.

ELECTRICITY.

THl CORRESPONDENCE
SCHOOL OF TECMNOUWY,

CUYAHOGA BLO.'O '- CLEVELAND, O.

STEAM
And other Engineering Courses,

^ In the moonlight when ^
^ the breezes blow, the Stand- "^
^ ard arc light of the --vorld -^

illumines street and store.

For it's a double-se r V i c e

lamp, weatherproof, simple,

efficient, moderate in price.

Ponder the pages of our boob;
mailed free.

Standard Electbio CoarpANT,
205 La Salle St,, cor. Adams,

Chicago.

4
*

4
4

^4i4i4t4i4ii|i4i4i4t4t^

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

ARC LAMPS Au KINDS,

INCANDESCENT LAMPS,
Iron Hanger Boards.

ADAMS-BACNALL ELECTRIC CO., CLEVELAND, OHIO.

The Bowen Electric Heaters
EXCEL THEM ALL!

For HEATING TROLLEY CARS, Cabins, Staterooms, Show Windows, Portable Stoves, Etc.

(Patented.)

REQUIRB. THE LEAST POWER.
Reliable, Durable, Simple, Convenient. Best oE all—Warms the Car evenly throORhout.

Adapted to all styles of care, and every system of circuits. Rignts for sate. Correspondence solicited.

W. J. BOWEN, - J No. 28 State Street.
I NORWAI.K. OHIO.

CROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUS r PINS.
We can ship promptly.

We guarantee our product equal to any in the market.

Correspondence solicited.

CENTRAL MANUFACTURING COMPANY, Chattanooga, Tenn,

ir Vnil nnU'T I^UnU/ ^^^^^ W^lrt indicators let as send you a description of them—

UfCI I TCI I Vnil ^1^^^ °^<^(^^ Qow.—They are Switchboard Instruments and are made for both

Wl LL I lLL iUU direct and uiteroatlng clrcaits. They are tianasomei nnrable,
cheap, 8ud their aconracy is guaranteed. A large open scale Is one of their valuable features.

IP YOU DU KNUW ^l^out them you will be interested in looking over our reduced price Ust.

OUR SPECIALTY: Everything in Electrical Testing Instruments.

C3i-r^:^isi St c:cD., inc.,
J. C. CRAY, Assignee,

New York Office: loio Chestnut Street,
116 Fulton Street. Philadelphia, Pa.

MICA
Eugene Munsell& Co.

218 WATER ST., N.V.

rilCANITE

W. H. SILLS,
153 E. UkoSt.. Chlca50.

TAPER RrNQS.
TUBES, -

SEGMENTS,
TROUQHS,
PLATES, CLOTH, &c Mica IitsuIatOF Cd.

^""'"'^"'^'""^"^
SIS W»TtR ST.. H. T.

•aiHT* wiTM rvLL STOCK* oh namd:^
A. S. PARTRIDGE SINCLAIR RANDALL, CUYAHOGA SUPPLY CO.,

B'k CocQioerce Bd'e. St. Louis 41 E, 4tn St., CincinQati. 10 S. Water St., Cleveliod.
J W. BROOKS A CO.. ISO Si.tter St.. Sao Francisco,

CUT ftNO UNCUT
- India and Amber -

Stamped 5olid Sheet

SEGMENTS
..o RHEOSTAT

Bryant Electric Company,
BKIDCiEPOBT, CONN., AND CHICAOO.

Good ^,3^^ Goods.

M. The hpastlrns.
T. H. Brady, New Britain, Conn., U. 5. A.,

Manufacturer of Mast Arms, Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work. — Catalogues and Pricet fur-
nished on application.

ANEW CIRCULAR describing

the

Hoyt Station Ammeters •'<'> Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N, H., U.S. A.

MANY SWITCHES
^^Y **'*

a' "^J
HAVE OCME AND GONE, BUT THE

^^li^l NEW ENGLAND SWITCH
s'*

''^' I'sW ^''-' y^m IS STILL THE

PEER OF ALL..>'«.,.'' « e

TRY THEM AND WONDER WHT YOU EVER USED
A^Y OTHER.

O. 8. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

ISSl. ISSS.

Morris, Tasker & Co.,

PROMPT SHIPMENTS.
GBIEB BROTHERS,

T1108. e. erler, I aianasers
< W** stern

Edward B. Grier, I Office.

Monadnock Bldg., Chicago.

^^ The R. TboDias & Sons Co. Foicelaio Is Good.

INCORPORATED.

Offices, 222 224 South Third Street,

PHILADELPHIA, PA.

PAI^CAL, IBOSr AVOBKS,
Philadelphia.

DEI/AWARE IBON WOBKS,
New Castle, Del.

Manafactnrers of

Boiler Ties, ffroilt

Irofl Pipes it

FittiDp,
EliECTBIC LICHT and BAII«-

WAY PIPE P01.es a
SPECIAliT'T,
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EoGEXTE F. PHn.T.TPB, Frest W. A. Hath&wat, Treaa. W. H. Sawteb, Secy.

AMERICAN ELECTRICAL WORKS.
PBOTIDKNCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tore Stoee, P. 0. Aokerman, 10 Cortlandt St.

Chicago Stobe, F. E. Donohoe, 241 Madleon St.

MoNTBEAL Beanoh EoKene F. PhlUipB' Electrical Worki.

IRON ARMORED

IHSULATINB CONDUITS.
Two Wires in a Single Tube, the

Standard Method of Electric Wiring,

INTERIOR CONDUIT & INSULATION CO,
General Office»« and Works: 537 W. 34th St., New York.

Edwd. H. Johnaon, Prest. E. W. Little, Vice-Frost, and Gen. Mgr. Ohaa. P. Geddea, Sec'y and Treas.

The Only WaterWheel Governor that Governs.
JdontafftLe Street Railicay Co.

Greenfield, Mass., Sept. 19, 1895.

lombird Water-Wheel Governor Co., 61 Hampshire St., BostoD, Mass.

Gentlemen:—"We have odc of your Governors in use
at our power house at Millers Falls, Mass., taking care of

two water-wheels to perfection, regulating the power («</««

a few tolls. Wo took out one Governor and replaced it with
a LOMBARD GOVERNOR which gives perfect

satisfaction. Yours truly, MONTAGUE ST. RY. CO.,
(Signed) H. C. Garfield, Supt,

LOIVIBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-
teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes
of load.

Send us a description of your water-

wheel plant.

61 HAIVIPSHIRE STREET,
BOSTON. MASS.

^UFACTORY.

^ - /« -156 ^R£ENE St
. Statiqh G

Subscribe for the Western Electrician

GENERATOR AND MOTOR

COMMUTATORS
MADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repaii- Old Commutators.

F.E. HOMER & GO., GIeTelaDd,0.

The Electrician Publishing Co., 6 Lakeside BIdg.,

Chicago. Headquarters for all latest Electrical

Books. Write for catalogue.

GRAPHITE SPECIALTIES
worn KLKOTBICAI. VMEBi

SrapUte Boda of TBrlaiu Jiencths, firom 1-S Oha to 100 Ohrna BedstaaM
to tho iDch. Nrapblte Boxes and OmelUea, BealatlBe •••

of 4.000I>eeTeea. Inanlvlaa dladly Anawered.

iOS. DIXON CRUCIBLE CO., Jersey City, N. J.

I
TO SUCCESS 'iS!!'-^

ing at World's Columbian Exposition.

Used In some of the largest buildings in the

United States.

PRIM^HAW WUITF PORF used exclusivelyforalt incandescent UgM-

RAVEN WHITE CORE.
POMDCTITinKI I IMEWIDF used by some of the largest central stations

VUlVirLilllUll LIHL fflllLl and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-n Oortlaadt St., New York.
BRANCHES:

320 Liearborn St. 134 Coagregs St.

SAN FRANCISCO:
102 Sacramento St

ELECTRICAL

SUPPLIES.

WESnRH ElECTtlC COMPtNr.
CHICAGO. NEW YORK.

AGENCIES:

ELECTRIC APPLIANCE GO.
CHICAGO, ILL.

PETTINCELL-ANDREWS CO.,
BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,
ST LOUIS, N.O.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.|
K£W TOBK OFFICE:

39 and 41 Cortlandt St.

FACTOBT

:

Pawlucket, R. I.

n
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WANTED.
A first-olass traveling salesman to

handle Dynamos and Motors. One "who

can take an interest preferred. Address

with terms and references,

"F," care Western Electrician.

RARE CHANGE, FOR SALE.

A controlling interest in an electric light

plant. lighting two ciues. Vtry good reasons

for selling. For further particulars address,

M, £.. OFPJGNHKOIKB,
Easle Pass, Texas.

FOR SALE.
A N0.I Electric Light Plant

At a bargain. In a growing town o£ 3,000 popula-

tion, cooDty seat of one of the best counliea of

Iowa, wltb three railroads, cent- r of coal region.

Coal delivered at furnace for 873^2 cents per too.

Has been operated three years. Contract with

city for street lighting has two years to ran.

110 h. p. A. & 3 Engine.

Two fO h. p. Boilers.

3,500 Incandescent and about

40 Arc Lights, connected.

Addres",

B. e^. Hood,
JerseyviUe, 111.

Second Hand Engines

and Boilers for Sale.

Two 9^x10, double, 135 horse power,
Armington & Sims.

One 15x20, 150 horse power, Ide.

One Boiler, GG Id. diameter and 16 ft.

lubes-

Two 50-light Westinghouse Alternating
Arc Machines with lamps. An ex-

cellent factory installation.

All in good order and condition. Only
for sale on account of being replaced by
lareer units.

Also a lot of Dynamo pulleys; prices
on receipt of dimensions.
Apply to

N.B. Gas and Edison Light Co.,

New Bedford, Mass.

Established 1885.

Incorporated 1895.

130-133 W, liake St.,

CHICAGO, ILL.

Write for I lustrated Catalogue.

ELECTRICITY®
Mechanical and Architectural Draioinp,
Steam ^Engineering {Stationary, Marine, LocQ-
viotive). Plumbing, Heating, CiviL Engineering,
Coal and Metal Mining, English. Branches,

TAUGHT BY MAIL.
Twenty-seven Courses of Study". Send for/ree

circular. State subject you wish to study.

The Internattonnl Correnpondcnce Schools,
SCHANTON, PA.

POSITIVELY
The Best Made and Fin-

est Finished Desk on the

market Tor the money.
Write for Catalog.

Ithaca Desk Co. , Ithaca. N.Y.

SALE BY TENDER.
THE Brentford Electric h Power Company

( Limited i ofier f ir sale by teoder, the Brant-
ford Canal Level and Electric Lighting and Power
Plant.
Sealed tender" marked "Tenders for the Assets

of the B. E A: P. Go. Ltd.'' will'be received by Ihe

undersitinefl up to twelve o'clock noon on the 26ih

day of November now n^xt, for ihe purfhase of

the properly of the Brantford Electric k, Power
Company, Ltd., cnnslstiag of lauds, new dam,
new head gates, buildings, englae and boilers, arc
and iacande-'cent dynamos, power generator, pole

lines, e'ectrical bu_ p ies and Company's fran-

chises, etc
Also the magDificent water power known as

"The Grard River Level." Full water power,
which can be developed at the Company's Power
House Ht the Brantford Locks with a fail of some
thlrty-lhri e ff6t is in the neighborhood of seven
hundred and flf y horse power, and mltrht be
very Irtreeiy incrensed. Only some three hundred
and fifly horee power is now in use.

In addition to the foregoin?, the Compony own a
large quantity of lands within Ihe city limits and
tho vicinity thereof. The Company have under
contract now some 2,400 incandescent lights of 16

candle power each ; power contracts to the extent

of seventy-five horse power; some fifty arc lights,

the major portion of which are used for lighting

the public streets of the city. The incandescent
lights are used altogether in public buildings, ho-
tels, etc. Contracts for private lighting not yet

havintrbeen entered into.

The business is well established, but is capable
of far greater devel'-pment In every department.
Tho gross income of the Company i« now over
fourteen thousand dollars per anonm, i^li.Oro.

Any further information connected with the
Company's property will be furnished when re-

quired. 1 his furnishes a rare opportunity for In-

vestors to acquire one of the moat valuable water
power privileges in Ontario and the business con-
nected therewith.
Terms of sale and other full particulars may be

had on application to the undersigned Secretary-
Treasurer at the chief office of the Company, No.
80 Market street, Brantford, and at the office of
the undersigned Solicitors of the Company. Court
House. Brantford.
The hiffhest or any tender not necessarily ac-

cepted.
WILSON & WATTS. JOHN MoGEARY.

Solicitors for ("ompany. Sec.-Treasnrer.
Brantford, 4th November. 189J.

Scrap Copper Wire
\rsr.A.i!s^F£]X3.

It will pay the Electrical Plants to

save their Scrap Copper Wire and ship
to us in any quantity, at the" following
prices, f. o. b. Chicago, cash on receipt
of same:

Bare Copper Trolley Wire 9 cts. perlb.

Ordinary Bare Copper Wire Scrap,. 8}n " "

Insulated Copper Wire 5 to 8 " "

Heavy Red Scrap Brass 7}^ " "

Heavy Yellow Scrap Brass 6H *' "

Light Sheet Brass 3?i
" *'

We receive metals in any quantity
and send prompt returns. We also

supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also

Babbitt, in lots of 100 lbs. and over, at
the very lowest prices. It will pay you
to correspond with us. Address

Swarts Metal Wm Co.,

CHICAGO'S LEADING METAL HOUSE,

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

DYNAMO,Address

WESTERN ELECTRICIAN OFFICE.

Stilwell's Patent Live Steam-Feed WaterPurifler.

Removes all lmpurlties>

Entirely prevents scale in Steam
Boilers. Catalogue on application.

Tie Stilwell-Bierce & Siitli-Vaile Co,,
BAITTON, OHIO.

Eisdon Iron & Loc'tive W'ka, 9 n Francisco, Cat., Pacific Coast Agt

Telephone, Main
1096.

Wm. J. Alexander, Pres.
Geo. T. SchuBteii, Vice-PreS:
F. J. Welch, Secretary.

Photo and Wood Engrravingp,

CHICflQO ELECTROTYPE
6r STEREOTTFE C2.

196 and iq8 Clark Street, Chicago.

Fine Book and Catalogue Work a Specialty.

Endorsed by Biard of Fire Underwriters

SUPEEIOB TO

COTTON WASTE.
Safe, Durable aid

Cheaper

''
309WalniitSt.,Philadelphia,Pa.

igents wanted. Beware of loose ffoven imitations.

AMERICAN
SILK MFQ. CO.,

WIRT BRUSHES
Are made only by

Charles Wirt, 1026 Filbert, Pliiladelpliia.

For Sale by the Trade.

H. T. Paiste Co.
Trade Agents: 369 Wabash Ave., Cliicago.

For any electrical book pnbHshed filled

promptly on receipt of price.

ELEOTEIOIAN PDBLISHINQ COMPANY

6 Lakeside Balldinff, GtiloaKO.

EXCELLENT FACILITIES OFFERED
EAST BOUND TRAVELERS.

The Nickel Plate road now offers

greater facilities to the traveling public
than ever. The improved service in all

Its departments, including powerful
locomotives, promptness as to time,
comfortable coaches, nicelj^ decorated,
richly upholstered and easy riding;
dining cars in which the welfare of the
inner man is carefully looked after and
satisfied; Wagner palace buffet sleeping
cars and substantial stations. These
added to the fact of its being the short-
est line betweeu Chicago and Buffalo via
Fort Wayne, Fostoria, Cleveland and
Erie, with through sleeping cars from
Chicago to New York and Boston via
the West Shore and Pitchburg railroads,
all combine to make the popular low
rate line between Chicago and any^ point
east and south. Further information
as to rates, time of trains, etc., can be
procured from J. Y. Calahan, general
agent, 111 Adams street, Chicago, 111.

Depot Twelfth and Clark streets.

Memo. No. 90.

BEACON
(ALL GLASS)

t

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

BEACON LAMP CO.,
BOSTOK, 9IASS.

Irvington and Harcourt Sts.

ESTABLISHED 18,7.

WALLACE BARNES,
Maruifacturer of

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVERY DESCRIPTION

Send sample (or prices. Bristol, Conn

WE REWIND
Dynamos and
Motors

To any Voltage.

Send your Macblnes to ns for Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

Hartley Electrical Worlds,
EEPAIREBS OF

£lectrioal Apparatus
AND DEALERS IN

Second Hand Dynamos, Motors and Ttansformers.

373 Dearborn St., Chicago.

The Only Bells
MadewitV these
Improvements

:

Non-TnrniDS

BiniliBi ani

Contact Posts.

style F, Pivoted Ar.

mature Iron Frame
Bell.

Styles L R M, Iron

Box Bells.

Styles E U G, Wood
Box Pells.

Styles S A, Iron

Frame Bells.

All have pure Platinum
OontactB.

Highest Grade of all

Materials.

Manufactured by

Huebel&Manger,
286-290 Graham St.,

Bbooklyn, Nyw yokk .

THE ELECTRIC GAUGE.

For

Testing

Batteries

The only couveoieot and practical instrument
for t

.
e purpose. It is indispensable to those using

batteries and having the care < >f them. The Pocket
Gautre is the eize of an ordinary watch, and is very
i-onv. nient for the use of llnemeu, Inspectorp, etc.
Price. ¥8 Oil- Call for Warnfr's Patent ELEOTRlff
Gatge. Maniifactured omy by

Tli3 Sl-ii(l,ariI£lectricTlme Ci).,Waterlinr7,C0M,

Engravers for Western ElcetriciM,

ILLINOIS ENG. CO,,
ENGRAVERS Br ALL PROCESS.

346-350 DEARBORN ST.,

CHICAGO.
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES la called to this CELBBRATEO "WATER
MmCEli S8 particularly adapted to tbeir Qse, on acconnt o£ its remarkably steady motion,
high speed ai.d great efticieney and larere eapaeity lor its diameter, being double
the power ol most wheels of the same diameter. It ia used by a onmber of the leading electric com-
panies with preat eatiefaction. In the economical use of water it ia without an equal, producing the
highest per cent of usefal effect g^uaranteed*

SEXn F-OR CATALOGUE AND PARTICVIjARS.
The accompanyinff engraving represents a single lO-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 foet head. Arranged with 12-lnch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or In pairs, on horizontal sbafti,

and where the situation admits of their use we recommend them.

The Stilwell-Bierce & Smitb-Vaile Co., Dayton, Ohio.
rBisdOQ Iron & Looomotive Works, San FranoUoo, Oal., Paclflo Ooaat Agents.

The Standard Open Circuit Bat-
teries of the World.

SEND FOE OIKOULiK AND PEI0E8.

THE LECLANCHE BATTERY CO.,

in to 117 East 131st St., N. Y.

^vHost ID-o-ra-Tole :B£ittex3r Oells ^^oca-Tjiced..

a*Xl.T7S*!73Sl^
H

u £.

w ^s ^
B
J^ rf>

^ ^w n
rt- iT>
rt (n M"

n •<
OS ft
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Manufactured by The Butler Hard Rubber Co.. 33 Mercer St., N. Y.

Our New Book Catalogue
Which is now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain
a complete list of all the electrical books published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING
6 Lakeside Buirding, CHICAGO.

CO.

NOKTH »TAB POINTS
Is the title of a book of reference for all points be-
tween Ohlcago and Lake Superior on the line of
the Milwaukee h Northern R. K., and is a valuable
publication for businesB men and tourists who may
be interested in the development of the agricult
nral, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This bo(^ together with an illustrated pamphle
telling ^'Where the Trout Hide'*^ will be sent free
npon application to Oreo. H. Heafford, Oeneral Pas-
senger Agent, *'North Star Eonte," Ohlcago, III.

PRIMARY

BATTERIES.

DVER 5 VDLTS-5AMPERES FROM I CELL
BOYNTON MULTIVOLT BATTERY CO., 10. 19 and 14

Whipple Street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 in. '

Price, S6.50.
Send for Sample

HAVE
YOU
READ

IflveDtioDS, Resfiarcks and Writinp of Nilola Tesla,

By THOUAS OOUmEBFOBC IfABTIN.

600 Pages, 830 Illustrations and New Portrait.

SEE PAGE XVI FOB TABIiE OF CONTSNTB. OBDBB AT ONCE.

TESLA'S
NEW
BOOK?

^RiTHHtnc

150 pages, 11.00

5L0ANt

158 pages, $1.00.

ELECT'RieiAM

135 pages, $1.00.

SLOME

140 pages, $1 00.

An Excellent Series of Electrical Books.
BY T. O'CONHOR. SX^OAHE.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside BIdg., Chicago.
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A Kokomo concern which has falsely advertised itself as the only
"Genuine HunniHgs" telephone makers, and which has misrepresented
that the so-called "Hunnings" telephones are "patented in England
and America," has further falsely represented that the Western appa-
ratus at Altoona was for sale by it, and made further falsehood that it

was "installing 400 telephones at Altoona, etc." Telegrams and letters

and advertising of a libelous character were sent out by this Kokomo
concern. We simply submit the Altoona Co.'s letter:

Altoona Phoenix Telephone Company,
OFFICE: ROOnS 14 AND 15. PHCENIX BLOCK.

H. PRICE GRAFFIUS, P»E810E»T.

A. V DIVELY, Treasurer.

JOHN M. HAMER,GEr|iLMAN«CEB.

WILLARD P. BEARDSLEY, Secertary.

Altoona, Pa., Nov. 4th, '95.WESTERN TELEPHONE CONSTRUCTION COMPANY,
Chicago, Ills.

J

GMNTLEMEN:--
We are in receipt of your recent favor concerning the of fering for sale by the

American Electric Telephone Company, of Kokomo, Indiana, of the apparatus of your Company
used by us, and in reply thereto please note:

The American Electric Telephone Company did not purchase from us the apparatus
furnished by you and they had no authority whatever to offer the same for sale.

We had some difficulty with our line from this city to Hollidaysburg which parallels,

an Electric Street railway for about five miles, and which the American Electric Telephone
Company claimed to be in the switchboard and agreed to remedy the same.

Upon the arrival, however, of your Mr. Stitch, and his going over the matter with our
General Manager, he has made the wrong right, and our lines and telephones are now working
satisfactory.

Very Respectfully Yours,
ALTOONA PHOENIX TELEPHONE COMPANY,

Per H. PRICE GRAFFIUS, Prest.

This Kokomo concern is distressed because we have been called upon to displace the poor
apparatus furnished by it in a number of places, (write Armour & Co., Chicago; Cambria Iron

Works, Johnstown, and elsewhere) and has resorted to the methods mentioned to offset its

unsavory record.

The Western Telephone Construction Co. is a responsible and reliable institution. Its

apparatus is too well known to need further statement than that it will endeavor to continue to

keep it far in advance of competitors and now GuCirClflteeS it tO be Stipeviov, as to

Switchboards and Telephones, to any purchasable in the United States.

Western Telephone Construction Company,
250 S. CLINTON ST., CHICAGO, ILL.

THR TELEPHOKR HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the Ame7-ican iTistiiute of Electrical Engineers, an<i of th". Institution of Electrical Engineers, London. Author of "A Practical Guide to the Testing of Insulated
Wires and Cables,^^ Joint Author of ^^Electricity in Daily Life,"

14S Fages, 13S Ill\:istratiorLS, Clotti, Hand^-Bool^ Si2:;;e, Price $1.00.
EXTRACT PROM PREFACE.

"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it is felt that there Is a demand
for a practical book on telephone working and management, and THE TELEPHONE HAND BOOK is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that any one can understand and learn from It

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

-CTCDl^^TEriSrX^.
CHAPTER 1. The Invention of the Telephone. CHAPTER 13. Carbon Transmitters. CHAPTER 28. Metallic Circuits.

2 Sound Waves. Articulate Speech. 14. The Blake Transmitter. 29. Underground Wires.
3. Electric Telephony. The Bell Telephone. 15. The Long Distance Transmitter. 30. Lightning Arresters.
4. The Microphone. 16. The Solid-back Transmitter. 31. Inside Wiring.
5. Current Induction. Electromagnetic In- ir. The Berliner Transmitter. 32. Installation of Telephone Instruments.

duction. 18. The Cuttriss Transmitter. 33. Inspection and Maintenance.
6. The Induction Coil: its Use in the Tele- 19. Various European Transmitters. 34. The Condenser: its Use in Telephony.

V phone Transmitter. 20. The Efficiency of Carbon Transmitters. ai. Electromagnetic Retardation.
7 The Complete Telephone Circuit. 21. Batteries for Telephone Work. 36. Exchange Working.
8. Magnet Telephones. 22. Open Circuit Batteries. 37. Small Exchanges.
9. The Bell Telephone Receiver S3. Closed Circuit Batteries. 38. Party Lines: The Bridging Bell.

10. Other Forms of Magnet Telephones. 24. The Practical Management of Batteries. 39. Long Distance Telephony.
11. The Gower. Ader and D'Arsonval Receiv- 25. Magneto Bells. 40. Duplex Telephony.

ers. Mercadier's Bi-Telephone. 26. Automatic Switches. 41. Simultaneous Telegraphy and Teleph
12. The Siemens, Kotyra, Neumayer and

Bottcher Receivers.
27. Telephone Line Construction. ony.

Appendix.

Published and for sale by ELECTRICIAN PUIiLISHINC CO., 6 Lakeside Building, CHICAGO.
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INDIANAPOLIS ELECTRIC COMPANY.
Our Telephones have proven a huge success,

And our success is huger in

Street Railway Material,

Arc and Incandescent Apparatus,

Line Material, Wire, Tape,

Annunciators, Bells, Etc.

Careful and high-class Engineering.

Lowest Prices a Certainty.

INDIANAPOLIS ELECTRIC COMPANY, - Indianapolis, Ind,

We wll A^ ('Stern Ele<'lrir and )Vt>stiii&liou8e EU'Cfric Mfg. C'o.'s t^(ipplJC!>i.

T
ELEPHONES N'

We are sole manufacturers of the celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an Instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

If You
Need
a good, practical tele-

phone for lODg dis-

tance or warehouse
use, write tor prices
and circulars to

W. A. Gnstafson

Joliet III.

SEND FOR OUR
New Catalogue of

Electrical
Books.

The most complete of Its

kind ever publiahed.

Bent Free to Any Addreti.

We m Headquarters

In the West for flfc-
TRICAL BOOKS, and MI
orders promptly, pre-
paid, onrecelptof price.

ElectrleisD Publishing Co.,
6 Lakeside Bnildlng,

CHICAGO.

THE ONLY

Reflector Plate Alternating Arc Lamp.

The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same

number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts ; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

Spencer's Direct Current Constant Potential Lamp
Guaranteed not to see-saw.

Send for Catalogue and Prices.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

A.GENTS.
CENTRAL ELECTRIC CO., WeBtern Agente. Chicago, 111.

ANCHOR ELECTRIC CO., New Eogland Agents, Boaton, Mass.
MOORK & BAYLIS, Western New York Agente, Buffalo, N. Y.
BARR ft ATKINSON, Stale Aeente, Cleveland. Ohio.
GLOBE ELECTRICAL SUPPLY CONSTRUCTION CO., Agents for New York City and Brooklyn,

98 Vandflm St., New Yurk.
W. T. M. MOTTRAM, State Aeent, Dallas, Tex.
THE MOUNTAIN ELECTRIC CO.. Agents for Colorado, Wyoming, Utah and New Mexico, Denver, Colo.

CALIFORNIA ELECTRICAL WORKS, Pacific Coast Agents, 35 Market St., San Francisco, Cal.

MACHINERY SUPPLY CO.. South Pacific Coast Agent, Los Angelep, Cal.

SOHMINKE & NEWMAN Affpnta fnr Lnnigiana and Mississippi, New Orleans, La.

PADUCAH ELECTRIC CO.. State Agents. Padacah, Ky.
ROYAL KLECTRIO CO., Montreal, Canada,

BERLINER TELEPHONE.
The Berliner Telephone Company import and manufacture THE PERFECT

instrument; works magniflcentlj^ over ANY LENGTH OF LINE. AVe are anx-
ious that all shall TEST IT, and are willing that you may have SAMPLES AT
COST. Finished in polished walnut, full nickel plate. THE BEST is what
YOU WANT, it costs no more. Write for full particulars. A full line of Tele-
phone Supplies.

THE BERLINER TELEPHONE COMPANY, Lincoln, Ills , U. S. A.

342 DearlJornSl.,
CHICAGO.FARR TELEPHONE^ CONSTRUCTION SUPPLY CO.

To dealers and electricians we quote the following low prices net: Magneto bells, 10,000
ohm. $3 75; Magneto belle, 5,000 ohm, $3.50; Extension bells, $2.25; Hunnings dust transmit-
ter, alamlnum front, $1.50; Hannlnes duet transmitter, $1.00; Blake transmitter, complete,
$2.00; Blake parts of transmitter, $1.00; Induction coils, each 30c; Transmitter boxes, 40c;
Receivers, hard rubber, 90c; Receivers, electrose, S6c; Receivers, hooks with switch, 5nc;
Backboards with battery box attachment, walnut, 90c; Backboards with battery box attach-
ment, oak, 85c; Hand cords, 3-foot. 15c; Dry batteries, best made, 25c; Binding pobts. 5c; Elec-
trose mouth piece. 10c; Switchboards, any size, $2.50 per line. Transmitters a Specialty.

FINE TRAIN TO CLEVELAND
AND THE EAST.

Passengers east from Chicago should
bear in miod the through fast express
over the Nickel Plate road from Chicago
daily at 1:30 p. m.; runs entire train

through to New York City, with elegant
sleeping cars to New York and Boston,
arrives at Cleveland at 11:30 p. m. This
train is supplied with colored porters in

uniform to attend to the wants of both
first and second class passengers. The
night express leaves daily at 9:20 p. m.
with through sleeping cars to New York
and Boston. The lowest rates are given
on all trains to all points east. For ad-
ditional information as to time tables,

tickets, etc., call on or address J. Y.
Calahan, general agent, 111 Adams St.,

Chicago, III. Depot Twelfth and Clark
streets. Memo. No. 97.

The Telephone Hand-Book.
BY

HERBERT LAWS WEBB-

J»rice $1.00.

The only complete and practical work of

its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,

6 lakeside Building, Chicago.

The M.£B. Telephone Co.
Own letters pat
issued April 12,

1

all possible form
mitters in which
not in constant
are not affected
Berliner Transm
in your orders.

ent No. 361,124,
887, which covers
s of Battery Trans-
the Electrodes are
contact, and they
in any way by the
itter Patent. Send

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

THE STANDARD

LONG DISTANCE AND

EXGHANDE TELEPHONE,
aiAi>iso.\, WIS.

EMPLOYING MILDE MICROPHONE.
aiilde Battery Transmitter. No adjnstment required, wiu

not pack or get out of order.

We invite competition with all other instruments,
and send Phones for test to any part of the United States.

It is Absolutely Non-Infringing.

We Guarantee Protection to All Customers
TESTISIOXIALS

We submit among hundreds of others the followiog testimonials, and call attention to the fact that
they are from expert electricians, managers of exchanges and superintendents of railroad telegraph.

"A whisper is distintly heard. We pronounce
the Standard perfect. " Steele Co. ( N. D. ) Tel. Co.

"We talked to Bowell. 75 miles, throagh storm
Induction. Have discarded the Bell for Standard.''

Pecos Ibbigation & Imp. Co.,

Eddy, New Mexico.

"Have used Cushman, Harrison aod Bell, bnt

consider thff 8tand:ird far s-uperior."

C. A. Rood, Reedrburg. Wis.

"I should recommend Standard to our people, as

Bgatntt any other with which I am familiar. The
test we gave was between St, Paul and Dickinson,
559 miles." o. C. Greene,

Supt. Ttlg. Noriheru Pacific Ry.

"Your ioetruments art* working very nicely and
every one exceedingly pleased wilh them. You
will have all the business you can do."

Home Telephone Co., Sioux City, Iowa,

"The Standard when known will knock out in-
ferior Instnments." U. J, Fey,

Supt. Tel. C, M & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry.

"Bave given Standard extremely hard testwhere
induction is heavy, with most satisfactory results,

J. B. Michaels,
8npt. Tel. St. Paul A Dulnth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." Hdupbrex Jones,

Washington C. H., Ohio.

"Tbeir efficiency and working is perfect. We
shall use nothing bnt Standard."

Gallagheh Beos. Meridian, Miss.

COBKE8PONDENCE SOLICITED.

"—
. STANDARD TELEPHONE & ELECTRIC CO., wrSn

i p. L. BPOOKEE, President. H. A. TAYLOR, Treasurer. E. W. BATOHELDER, Secretary.
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THE FUEMIN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

OELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,
providing additional strength to such an extent that this cell can be used where no other would be practical.

AGENTS WANTED IN ALL CITIES.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
. CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

J. Frank Dnnbar,

Treasurer, xijj ii x ui-i j.«vjjvjjx& vui^

87 Summer St., Boston Mass.

The S. K. C. Two Phase Alternating Current System.

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simple and consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

J t is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service;

i. e., the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from 1 10 for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can

be connected at will for either 1,000 or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the

manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the grea'est economy. We are prepared to fill all orders promptly,

and carry a full stock of transformers in Chicago.

Patents
—Our apparatus is novel, different from anything heretofore made, and cov=

ered by patents that fully protect us and our customers. We are not

infringing patents belonging to others, and shall avail ourselves of the patents under which
we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURING CO •J

PITTSFIELD,
.... MASS.

Western Office, 305 Dearborn Street, Chicago, 111.

dkMM
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

Consulting Electrical Engineer.

SPECIALTV:
Electric Kallways and Power Stations.

15-»1 JIarquette BIdg„ Chicago.

William H. Bryan, m. Am. soc.m.e,

Mechanical and Electrical Engioeer.

Conraltationa, Reports, Estima'ee, Plans, Speci-
flcatjons, Superintendence, Teeta» Parchaslng.

Designs of Central Stations a Si>ecialty.

Turner Bailding, Ht. liOuis.

J. FRAACIS SMAI.U Prop'r.

Chicago Electro-Meclianical Enterprise Co,

Desi^ers, Draughtsmen and Contractors

OF AKT

Machinery 'Appliances'"MechanicS""< Electricity.
J *^r f What have yout

Suite \339-i340 Monadnock Block, CHICAGO. write or can at our office.

We make drawings for any-
thing.

) We invent to order.

We solicit patent causes.

We are In a position to inter-
est Capital in any device of
merit.

Patent Office Work
a Specialty. Consulting Engineer,

New Inventions ^^^ communications stricty

Developed. confidential.

Forde Bain,
Electrical ard

ConsultiDg, Mechanical Engineer,
Designing,
Sapervielng, Plans, Specifications and
Oonstrncting, General Engineering.
Testing. Expert In Patent Oanses.

Suite 1657, 1G68 and 1G59
Monadnock Building:, CHICAGO.

W, H, Schott, E, E.,
Consulting and Contracting Eng'r.

OoDsulting, Specifications. Testing. Specialties.
Electric Street Railways, Electric Lighting
and Steam Plants installed Complete. Pres-
ent properties looked over and improved.
Boom IG3S MoDadnock, CHICAGO.

Telephone Harrison 284.

BINDERS
For the "WESTERN ELECTRICIAN,'

—Al.OO.—

Frank C. Perkins,

Consulting Electrical Engineer,

Vie Erie Co. Bank Bide.,

BXIFFAI-O, S[. Y.

Subscriiie for the Western ElectriGlan,

Popular Books for Students of Electricity.

How TO BuitD

Dynamo-
Electric .

Machinery

EDWARD TRtvtuT

EniWji Bid Bat

ELECTfiiCtTY.

Everybody's Hand Book of Electricity.
.
With a glossary of electrical terras and tables for

wiring. By Edward Trevert." 120 pages, 50 illus-
trations. Cloth, 12rao., 50 cents. Paper, 25 cents.

Dynamos and Electric Motors.
And all about them. By Edward Trevert. Cloth

12mo. 50 cents.

Electricity And Its Recent Applications
By Edward Trevert. A book complete on all sub-

jects of electricity'. Price, $2.00

Electric Railway Engineering.
Embracing practical hints upon power-house dy-

namos, motor, and line construction. By Edward
Trevert. Cloth, 12mo. $2.00

riotor Construction for Amateurs.
Bv Lieut. C. D. Parkhurst. IGmo,, 115 pages,

illustrated, cloth. Price, $1.00
An excellent little book, giviTig working drawings.

Practical Handbook of Electro^Plating.
By Edward Trevert. 75 pages, limp cloth, 50c.

Hand Book of Wiring Tables.
For arc, incandescent lighting and motor circuits.

By A. E. Watson. Price, 75 cents.

'M Motors

How to Build Dynamo=Electric

riachinery.

A complete and practical work on this subject.
350 pages, numerous illustrations. By Edward
Trevert. With working drawings. $2.50

Questions & Answers about Electricity.

A first book for students. Theory of cleotriuity
and magnetism. Edited by Edward T. Bubier, 2d,
Cloth, l2mo.

"

50 cents

Experimental Electricity.

Bj: Edward Trevert. Tells how to make batteries,
bells, dynamos, motors, telephones, telegraphs, elec-
tric bells, etc. A very useful book, finelv illustrated.
Cloth. 'Price. $1.00

How to riake and Use a Telephone.
By Geo. H. Carj-, A.M. A thorough and practical

work on this subject. Cloth, illustrated. Price, $1.00

Arithmetic of flagnetism & Electricity.

Up to date. The latest and best book on the sub-
ject. Now ready. Bj-John T. Morrow, M. E.. and
Thorbum Reid, M. E., A. M., Associate Alembers,
American Institute of Electrical Engineers. $1 .OO

Any oC above sent prepaid on receipt of price.

Electrician Publishing Co.,

6 Lakeside Building, CHICAGO.

STEitni POITITZSR PliiANTS

AUB EQVIPPED JVITU

WESTINGHOUSE ENGINES.

GOUPOITIHD, 35 to 1,000 H. P., Cneqaaled adaptability, tiigh fuel dnt; and moderate cost.

STAA11>AB1>, 5 to iiSt) H- P., Higii-clasa antomatic engine for general service.

JUNIOB, 5 to 75 H. P., A dnrabie and efficient antomatic engine at a iow price.

CATAI/OCilJE on APPX.ICATIOSI.

THE WESTINGHOUSE MACHINE COMPANY,
PITTSBURG, PA., U. S. A.

SELLING OFFICES:

26 Oortlandt St., New fork, N. Y. 171 La Salle St., Chicago, III. 53 State St., BoBtoa, Mass.
Weetinghouse Bldg., Pittsburg, Pa. 210 Dreiel Bldg., Philadelphia. Pa. 37 College St. Charlotte,N. 0.
21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lake Olty, Utah, Wonderly Bldg., Grand Baplds,
All Offices of the WestlnghooBe Electric & Mfg. Oo. And All Foreign Coontrlea. Mich.
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Progress the Order of the Age,
THE NEW AMERICAN LEADS.

Becent ImprovementB made In the New Amerlsan Turbine have Increased the power as per their dlam.
eter, and prodnced greater efficiency from whole to half water than any other turbine, as evidenced by tba
following, copied from certified tests made at Holyoke, Mass., on the dates named, and signed by A. F. Slo^
man, engineer in charge of experiments, and E. S. Waters, hydraulic engineer.

The originals of these certificates and tests of other sized wheels can be seen at oar office.

Test of a. 45-mcli Wheel-Jnly 9, 1894. Test of a 43-inoh "Wheel -Jaly 14, 1894.

Head.
Rev. per
Min.

Ou. Fl.
per Sec.

141.68
127.18
112.60

98.12
82.07

Horse
Power.

P'rCent Head.
Bev.per
Min.

On. Ft. 1 Horse !„,,„.„.
per Sec. Power. ^^06°*

whole Gate
''^

41

4

16.06
16.42

16.78
17.03

16.88

119.17
122.00
117.33
111.83
118.67

206.27
195.19
175.74
149.99
118.40

79.76
82.58
82.18
79.31

76.62

Whole Gate
%

V,

16.33
16.66

16.59

17.13
17.48

128.00
134.80
129.33
125.26
121.00

134.18
120.85

104.85
92 76

70.80

199.66
188.14
162.89

142.40
98.86

80.60
83.09

82.77
78 21

70.60

For Information and oatalogae write

THE DAYTON GLOBE IRON WORKS CO..Da;ton,0.,U.S. A.

r;^7ra¥M^^i¥M^^'MW*fl3fFffil¥l:iaiTsTfim

L.M. MOVES, MANUFACTyRER, PHILADELPHIA, PA,

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Sccurine a hieU cr.aranteed percentage and great st«adiDesB of

motion, under variable loads. An unequaled concentration of power,

and an unprecedented high velocity. Its quickly operating bal-
anced gates, affords prompt and fine regulation by covemor. Satis-
faction guaranteed where others fail. Wrlie for catalogue, and state

your wants*

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. Flexible Cloth Binding.
5 1-2x3 inches. Price $1.00.

Size of Type Page

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAQO.

For all Purposes-
Scrap and Native Platinum Parchased.

BAKER & CO., 408-414 New Jersey
Railroad Ave., Newark, N- J.

CALIFORN IA EXC URSIONS.
PEBSOMAIiLX COarDUCTED.

Leave Chicago via tbe Barlington Bonte (0. B.
& Q. B. B.) every Wednesday at 6.35 p. ro. Boute
via Denver, Denver & Bio Grande By. (the scenic
line) and Salt Lake City. These excnrsiona are
accompanied by an experienced agent, of the
Burllagtoii Route, thoroughly familiar with Oali

fornia. Ihe iatest model of Pullman tourist sleep-

ing cars are used. They are fitted with every
comfort; carpets, upholstered seats, mattresses,
pillows, bed linen, toilet room", etc. They lack

onlyeome of the expensive finish of the Pullmans
run on Ihe limited express trains, while the cost
per berth is only about one-ihird. Asfc your near-
est ticket agent for particulars and descriptive

folders, or write to T. A Grady, Manager Burling
ton Boute Excursion Bureau, 211 Clark Street"

Chicago, 111.

Going to

California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stocli-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and withont change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicaeo

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.
The limit of government of TPater-power is often determined b}' the desigh

and construction of plant. Consult us if possible before completing your plans.

With REPLOQLE'S COHPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes, including Electric

Railway, Power and Ligtiting Plants. We make and sell all of Replogle's Electrical

and Mechanical Governors and other devices for the government of -water-power.

E.Xpert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Crives more poiFer as to diameter -witli a

higher percentase ofuseful eflfect than any other
TFttter-wheel heretofore made. All sizes, right and left

band, are built from patterns perfected nnder Brstematlo testa In

the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, anA

those contemplating the improvement of powers, will find It \m
their interest to confer with me, as I am williBg to g:aar*
antee results where others have failed, no znat'
ter what make of turbine has been in use. STATE
RRUCIBJBaiElNTS AKB t^illNO FOB CATA-
1.00tJ£.

S. MORGAN SMITH, York, Pa.
EitimateB fomlibed tvx complete povar pUnto ac4

rMolts vnaruiteoA.

FUSE WIREp--U
AND LINKSh capacity.

I Absolniely
FOR ALL SYSTEMS. ) unv-orm.

The Independent Electric Co.,

391h St and Stewart Ave.. Chicago.

riectric Railway Supplies
^^^ pqjg^ 1̂ ^ *'^ '^

'*T^ll^^
^^^ largest and most prosperoas Btree

GEARS. PINIONS. BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies in tile country are using our supplies, and they prefer them
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
p. A. ESTEP, President and TreasnrBr.

J. R. McGINLEY, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
CHAS. J. MAYEE, 121i Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, ISO oummer St., Boston, Mass., New Ecgland States Sales Department.
STANDARD R'Y SUPPI.Y CO., Mooadnock Block, ChicaRO, 111., N. W. States Sales Department.
A. S. PARTRIDGE. Bank of Commerce Building, St. Lonis, Mo., S. W. States Sales Department
OHAS. A. OAVAGNA, Neave Building. Cincinnati Ohio, Central States Sales Department
EDTVARDP. SHARP, 44 Niagara St., Buffalo, N. Y., Northern States Sales Department.

80HMINKE & NEWMAN, New Orleans Sales Dept. No. 321 Magazine St., New Orleans, La. JOSHUA HENDY MACHINE 00., Paolflo Ooast Sales Dept., No. Freemont St. San Franolsoo, Ofll,
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Heating by Exhaust Steam,
WITHOUT BACK PRESSURE,

BY THE VACUUM SYSTEM.
ADVANTAGES.

1st.

—

Can be attached to existing plants at little expense.

2Dd.—Effects greatest efficiency from the heating surface b}- the removal of the

water and air. preventing water hainmer and stagnant circulation.

3rd.— Saves coal by removal of back pressure from engines; water of con-

densation, etc.

We are owners of llie patent and have equipped the largest plants in the United States; over 500

now in nse Will visit your plant and tell you how much we en beneiit you, if you so desire. Send

for catalogue P.

Exhaust Steam Specialists.

POINT AND ELM SIS., CAMDEN, N JWARREN WEBSTER &. CO.

Gas,

GasolineTHE OTTO
and
Natural Oas

Electric Lighting.
Sizes 2 to 250 H. P.

Electric Light Plants in Operation from

2 to 250 H. P.

The Otto Gas Engine Works,
FHILADELFHIA.

Save Money and Economize
BY USING

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

Can be applied to any type of boiler without
stoppage of works.

High temperature of feedwater Tauch above
bolllag point.

Catalogues, Plans and Specification

on Application.

SOLE MAKERS IN THE UNITED STATES.

THE FUEL ECONOMIZER CO.,
MATTEAWAN, N. Y.

CHICAGO OFFICE, 1640 MARQUETTE BLDG.

J. C. BRILL COMPANY, • - - PHILADELPHIA,
BUILDEES OP EAILWAT AND TRAMWAY OAES OP ALL GLASSES.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
IHanufacturers of ths

Morrin "Climax" and "Compound Safety

Water Tube Boilers.

BUILT IN UNITS OF SO TO lOO H. F.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

Specifications, drawings and Prices famished
on application.

Send for Catalogue of Climax and Compound Boilers.

Electricians—Are You Progressive?

C. K. MAC FADDEN

"^
If so, you Will be Interested In any book
that will give you the latest Information

on that subject ....

OUR NEW BOOK,

Special atteution glTen to the building of Electric Motor and Trail Oars.

Builders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck.

'The Practical Application of Dynamo Electric Machinery"

...IS A STRICTLY 1894 BOOK...
and gives many new points for Dynamo Tenders, Motor Men, Linemen, and all otlier

branches. Each subject is thoroughly treated, and in such a manner, that it can
be readily understood. The Book is profusely illustrated with Original Cuts, show-
ing latest improvements, etc. i68 Pages, good paper, flexible binding, size suit-

able for pocket.

PRICE SI.GO. SEND FOR ONE.
ELECTRICIAN PUBLISHING CO,, No. 6 Lakeside Building, CHICAGO, ILL,

Bound Volumes
OF THE

Western [lectrician

FOR SALE,

From Vol. I. to Vol. XV.

ADDKUBS

ELECTRICIAN PUBLISHING CO.,

6 Lakeside BulldinB, Chicago.

Racine Automatic
HIGH SPEED

ENGINES,
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all placB wliwre
high speed in c unectioii
with econumy is desired.

Over 2,500 in use.

PorcopiDeand TabnUr

BOILERS.
MARINE ENGINES
AND OUTFITS.

Seud for Catalogue
deecribingour new l

to ti H. P. Automatic
Engine and Boiler
outfit.

Racine Hardware Co.,
W. F. PARISH, Genn Sales Manager,

W, Marquette Building,

Works, Racine, Wis. CHICAGO. ILL. U. S. A.

ROOT IMPROVED WATER TUBE BOILER.

SELLINO AQBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.
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THE

O-RIGINATm

SAWYER -MAN

Incandescent

Lamps.
ORNAMENTAL STYLE, 20 I . ORNAMENTAL STYLE, 206.

With our Improved facilities for manufacture, the original SAWYER-MAN LAMPS will remain as ever

THE STANDARD OF EXCELLENCE.
TEST ON SAWYER-MAN LAMPS.

Lamps Tested New, Aftei Burning 100 Hours. After Burning ,300 Hours, After Burning 600 Hours,
Lamp
No.

9-13-95. 8-17-95. 8-30-95. 10-7-95. Hours
Burned.

C. P. Current. C. P. Current. C. P. Current. C. P. Current.

21 18.0 10 ISO 10 15.8 lO 13.2 9 600
22 16.5 Lamps. 17.0 Lamps. 1-4.3 Lamps. B.O Lamps.
23 18.6 9.99 17.5 9.97 15.2 9.99 12 4 8.83
24 15.5 Amperes 15.2 Amperes 13.6 Amperes 13.0 Amperes
25 18.0 Watts 18.0 Watts 18.3 Watts ISO Watts
26 17.5 per C. P. 17.5 per C. P. I6.0 per C. P. 14.4 per C. P.
27 17.1 2 97 17.0 2.9 14.8 3.2 13.0 3.8
28 15.2 15.8 14.6 12 2
29 15.2 15.1 14 3 1 1,5
30 16.2 15.5 14.7 13 5

Average, 1 6.78 16.65 14.86 12.9

These are not results from "manufacturers' tests," but are from the regular tests of a large central station, the lamps being taken at random
frjm a shipment of 2,000, The letter accompanying the above states: "The lamps were burned during the test at a voltage about 2 per
cent, to 4 per cent, above that for which they are marked, and at which the candle power and current measurements were made."

Write to our Nearest Office for Prices and Discounts.

Westinghouse Electric & Manufacturing Companyi

NEW YORK: 120 Broadway.

BOSTON: Exchange Building.

CHICAGO: New York Life Bldg.

TACOMA, WASH.: 102 S. loth St.

PITTSBURG: Westinghouse Bldg.

PHILADELPHIA: Girard Bldg.

ST. LOUIS: American Central Bldg.

CHARLOTTE, N.C.:

36-38 College St.

SYRACUSE, N. Y.: Bastable Bldg.

SAN FRANCISCO: Mills Bldg.

f

tit

1

WM

—
'.—

^

1
50 VOLT. 100 VOLT
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""celcl'r' THE BOUDREAUX DYNAMO BRUSH CO. """rriX"""'^

A FOIalATZSD ANTI-FRICTION IKIXSTAI. BRUSH.
CACH LAYER OF THIS ANTI-FRICTION UETAL

SOLE AGENTS.
For the Pacific Coast—

J. W. BROOKS & CO., San Fran-
cisco, Cat.

For Texas, Indian Territory, New
Mexico and Arlcansas—

BARDEN-SHEET8 ELECTRICAL
CONST'N CO., Houston, Tex.

1-1250 PART OF I INCH THICK

SOLE AGENTS.
For Canada—

R. E. T. PRINCLE, IVIontreal.

For Virginia, Maryland, District of
Columbia—

ROBINSON ENGINEERING CO..
Baltimore.

NO SPARKING. The Highest Carrying Capacity. NO CUTTING.

FRED M. LOCKE'S SPECIALTIES
INDESTRUCTIBLE Insu-

lator Pins, High Poten-
tial Insulators in glass and
porcelain, Break Arms, Side
Brackets, Cross Arms, Lo-.

cust Pins, Dak Brackets and
all kinds of Glass Insulators
and Line Material.

Manufactured by

FRED M. LOCKE,
Vlo, or, X Y.

The Highest Standard of Excellence.

ORIGINAL

Laclede^erciilesBatteries,
MADE ONLY BY THE

PERU ELECTRIC MFC. CO.,

PERU, IND.

Also Manufacturers of all kinds of Electric Porcelain.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK.

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ.

WAGNER Switchboards

ELECTRIC MANUFACTURING CO.

Transformers for all purposes.

First in eTcry CompetltiTe test.

AcbnoTrledeed by all £nffineerB to be the most efficient

and most nearly perfect, in.mechanieal design.

60 LT. TYPE D TBiNSFOBMEE.

deneral Offices and Factory at«lt. Iionis, Mo.

i

BOSTON, 620 Atlantic Avenue. MINNEAPOIilS, 219 Second ATenne Sonth. BUFFAXO, 126 Erie Co. Bonk Building.

PHILADELPHIA, 1000 Betz Bnildlng. OHICAQO, 1236 Monadnock Block. TOBONTO, Canada, W. A. Johneon Electric Co.
CINCINNATI, 161 -Weat Pearl Street. SAN FBANCISCO, 36 Market Street. •

STORE ROOMS: BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS.
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POROUS .^"^

Wby not set
the best ?

,888. ^^
.^^^ 1895.

•^ Ciive as

^ trial order.

^^'CUPS
ESTABLISHED 1857.

PARTRICK& Carter Co.

Electrical Supplies
125 South 2:* St. J, Philadelphia

'

Catalogues on Application
Send Boeinees Card and mention

Westeek Eleotrioian.

'1)ynamo

-GEMUINE RAWHIDE

HJCE LEATHER.

s^ULTZS PATENT

SBy HPULLEY COVER.

'^gHULTZ PATENT- ^>^^fc,^^^ASD^^^""^
WOVEN LEATHER LINK BELTING^ f^^_SEn CEMENT.

St. liOnis, aio., v. 8. A.
SendJor(iVculars-

BBAS0HE3: ld4 Summer St,, Eostoni 113 Liberty St., New York; 129 North 3d St., FhUadelpUs.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

C EiakesIdeBIiIg., - Chicago. $1.00

SOLri: KAHnTFAGTrBEBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii^iN'i^olDKi.. The Standard Electrical Insulating Material ofthe World. 14 Si^^il:! s.r.

VULCANIZED FIBRE CO.

IMPORTANT ANNOUNCEMENT.
We have employed rs Superintendent, MR. A. L. EEINMANN, formerly Snpt. of THE SAWYER-MAN FLEOTRlO
CO. His ability ia linown to everybody in the electrio light bufiness. Recent improvementa made by him, added to
jhe qualitie6 which have already given our lamps kuch an enviable repntaticn, etisily make the

QjOJ0lMJW)J^

INCANDESCENT LAMPS the HIGH GRADE STANDARD OF THE WORLD.
Quality will tell and we Invite comparlsone and teste. Write to us before placing your orders.

New Yori Office, 39 CortlandtSt.

Main Office and Factory : 2U09 to SOI? Pine Street, St. Iionls

Black Diamond File Works.
me. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Onr regular gcods are on sale in ereiy les ding Hardware
Store in the United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

v.. «-\«\,

SPEAKING TUBES and WHISTLES.
Oral, JBleotrlc, Fneomatic and. Mechanioal

ANNUNCIATORS AND BELLS.
Full Us* Always la Stoelx.

W. R. OSTRANDER & CO.,
no* Fnlton St., New fork.

.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send lor Nkw OAtaioqtje. Out Au^nut Isi

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

BELMNQ AGENTS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL,
A. W. SOLOMON, Savannah, Ga.
HOEFGEN, MOXHAM & 00., •

No. 80 Wimam St., New York,

Manufactured by THE FIRERITE CO., Mechanicville, N. Y.

JOSHUA HENDT MACH. WOKKS,
San Francisco, CaL

Electric Ligiitlng and
Power Apparatoa,

THE

The Brush Double Ara

Lamp Patents suatained by

repeated decisions

QtV.Q, Oourts. BRUSH
ELECTRIC CO.,

Agencies in all large cities.

. The BuBsell Electric Company,
HO.WArc Dynamo, 100 lights, 2,000 candle poTrer. Denver, Colo.

Bagnau & Hiiiia, ToSohama, Japan, office and Werlus, Cor. Belden and Mason Sta., CIi£TKI/^SD, OHI0 J

X HaM. IM/. «JUX
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"'Tr.'hixson""' Simplex Blectrical Company,
1137 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial, ITndergrroiiiid and Submarine,
for TelepKone, Teleeraplx, I<Isht and Power.

KEBITJB TAPES. Write {or catalo^es, samples and prlcei.

W. B. BBIXE'T, Slfr., jr. E. HAU, €ren'l Agent
JS03 Broadway, 'Seyr Xorli.

S. r. B. MOBSB. CAIilFOBlVIA EIiEC. TTKS.
Cblcaso, III. San ITancisco, Cal.

HBTV OBIiBAKS BIiBC. CO., Kew Orleans, 1.3.

W. H. HODOINS,
Secretary.

WILiABD L. OAJsDEE, ) ,^^_.„ .,.„.„.„ QEO. T. MANSON,

THE OKONITE COMPANY, LIMITED,

i-ON'^:

TRADE MARK.

13 Park Row, New Yorko
INSULATED

WIRES ANDCABLES,
For Aerial, Submarine and Underground Uu.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tap®.
BRANCHES iChicago, Boston, Philadelphia, Plttsbareh, Mlnueapolls, Clnclnaatl,

KangaaClty, Omaha, LooisTlUe, St. Iioais, San Francisco, London and bo. America.

SOLAR CARBON: MANUFACTURING CO.,
alANrCACTITBEBS OF

Carbon Brushes, Battery Carbons,

Solid Electric Light Carbons,
For any System, of any degree of hardneea.

Soft Cored Carbons (kot Hoiii^ow),
For Arc Lsinpa on Incandescent and Bailway Circnits

SOLAR^CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE, PITTSBURG, PA.

MANTTFAOTUBEE 01"

IHSfTIiATED EIiXSGTRIG HITIRE,
FOLKIXIBLE COBX>S and C^^I^ES.

eOO and SOS STerth Third Street. - - PHII4ADEI1FHIA, FA.

a^v^^v^x^^^'
OFFICE AND FACTORY, SANDUSKY, 0.

C AGENTS; )

O. 3. Mayer, Betz BIdg., Philadelphia, Fa.
Smith & Wallace, Hamilton St , Boston, Mats.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. T.
Arthur S. Partridge, Bank of Commerce Bldg.,

St. Louie, Mo.
Standard By. Supply Co., Monadaook BIdg.,

Chicago, 111.

Reger & Atwater. 214 Fine St , San Francisco,
California.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

^JfESTUH ElEcMcal In^tmrnent Co.,
"^^^ 1 14-120 William St„ NEWARK, N. J., U. S. A.

Voltmeters, Millivoltmeters, Voltammeters.

Ammeters, Milliammeters,

Ground Detectors and Circuit Testers,

Ohmmeters, Portable Gairanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of e.v-

treme accuracy and lowest consumption

of energy,

aiention the Westebk Electrioian whep writing

HOLIDAY LIGHTING. I
Can be made most effective by using the ^^

(200, 300 and 500 candle power, any voltage.)

ELECTRIC APPLIANCE COMPANY^
y

Urneral VFestern Asents, 34* Aladison St., CUcaso. Nidi's >^^'-^

^^ Aetna Railway Insulators,^'''"^

Anderson Line Material,
Manulactured solely by ALBERT & J. M. ANDERSON,

289 to 293 A Street, Boston, Mail.
Correspondence Solicited.

The hpastiriss.
T. H. Brady. New Britain, Conn.. U, S. A..

Manufacturer of Mast Arms, Pole and
Swinging Hoods, Hoase Brackets and
other Specialties for Constraction
Work. — Catalogues and Prices fur-
nished on application.

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 OUve Street, ST. LODIS.

ELECTRICITY©^
Mechanical and Arclt'Uectural Draioing,
Steam Engineering {Stationary, Marine, Loco-
motive), Plumbing, Heating, Civil Engineering,
Coal and Metal Mining, English Branches,

TAUGHT BY MAIL.
Twenty-seven CoursPS of Stud«% Send tot free

circular. Slate subject you wish to study.

The International Corre»ponde&co Schools,
SCUANTON. PA.

NatioRal India

Rubber Co.'s

WiresiBd Cables.
PKEDEEICK 8. MINOTT, aeneral Manager. j.j„tory and Office.:

New York Office. 487 Broadway, H. L. Bm-dick, MffT. RRIQTni R I
San Francisco. 577 and 579 Market St. DRIO I Ul-j Rt
Cbicaeoi Metropolitan Electric-Co.. 186-188 Fifth Ave.

^m<F

SEND Foi) B00i<0N^ei(M.

WESTON ENGINES.

Weaton JScandard Portable l>irect

High Pressure Boilers.
Complete Power Plants.

Estimates and Drawings Sabmitted-

WESTON ENCmE CO.,
PAINTED POST, N. Y.

KEPRESENTATIVES.
JHLIAN SOHOtL & CO., - 126 Liberty St., N. T. Olty.

HOFFilAN-RUSSELL CO., - 82 Lake St., Ohlcagro, IlL

SCKANTON .9T7PPLT S MAOH'T CO.. - Scranton, P..

THOS- K. CAKEY & BEOS. CO.. 26 Light St., Baltimore, Md.
MITCHELL, LEWIS H STATER CO., Seattle, Wash.

THE BALL ^ WOOD COMPANY.
BnUders of Improved Antomatio Cnt-off Engines.

£i«^^£itan^
.-jijiSit;A'r.i'riVKs

:

lj_,^y_^



WESTERN ELECTRICIAN. November 23, 1895

iDiieBCX-coisrniTEC'TE]^

For Central Stations and Isolated Plants.

Two 400 K. W. Generators in Edison Electric illuminating Co.'s Station, Brooklyn, N. Y. Direct- Connected to a Triple Expansion Vertical Engine.

Our Generators are constructed to meet the most stringent requirements of electric lighting practice. In design and workmanship theii?

superiority is acknowledged. The frames and pole pieces are of cast steel; the armature windings of copper bars, and the insulation of the best

obtainable and most carefully applied. Thorough ventilation of the armature is provided. The commutator and brushes are perfect in their oper-

ation under all conditions of load, and the machines are practically sparkless. The largest electric lighting stations in the world are using Direct-

Connected Generators of our make, while the smaller sized machines will be found in the majority of modern isolated plants.

CARPENTER ENAMEL RHEOSTATS.

GENERAL ELECTRIC COMPANY
9

Boston, Mass., 180 Summer Street.
New York, N. Y., 44 Broad Street.
Syracuse N. Y., Sedgwick, Andrews & Kennedy Bldg.
Buffalo, N. Y., Erie County Savings Bank Building.
Philadelphia, Pa., 509 Arch Street.
Baltimore, Md., 227 East German Street.
Pittsburg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N. Y.
SALES OFFICES:

Atlanta, Ga., Equitable Building.
Cincinnati, Ohio, 430 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.
Detroit, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13lh Street.

Kansas City, Mo., New York Life Building.
St. Louis, Mo., Wainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 16th Street.

San Francisco, Cal., 15 First Street.

Portland, Ore., Worcester Bldg.

n
For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.

iMi riii
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

A.bendrotb & Root Mfg.
CO sis

Adams-Bagnall El. Co x

Anertcan Elec. Mfg.Co....

Am. Elec. Telephone Co.. sv

American Electrical.
Workh xi

Am, Silk Mfg. Co

AndenoD, Albert & J. M... 1

Andrae, J. & Sons Co xiil

Arnold. B. J xvll

Anerbach-WoolvertonELCo.—

Babcock & Wilcox Co., The. 1

Bain, Foree x^"

Baker* Co i^'ii

Ball & Wood Co., The.... 1

Barnes, Wallace s

Baraett Co-.G. & H xxil

Beacon Lamp Co sii

Beethoven Piano & Oi|;an

Co. ^^^

Berliner Telephone Co—
Besly & Co., Chas. H.... xxil

Boadreaux Dyn. Brush Co. ix

Bowen, W. J x

Boynton Maltlvolt B. Co., xlii

Brady, T. H i

BrlUCo., J. G xlx

Brixey, W. R i

BniBh Electric Co ixll

Bryan, Wm. H xvil

Bryant Electric Co

Buckeye ElectrlcCo ix

Bntler Hard Rubber Co ... .

Card Electric Co x

Central Electric Co v

Central Mfg. Co x

Cbleago BeUlng C • xix

C. B. &Q. R. R xvili

Chicago Edison Co Iv

Chic. Elee.-Mech. Ent.Co. xvll

Chicago Elec.A Stereo Co. .
xii

Chic. Genl. Fixture Co.. .. vil

Chuse AGO., J. P xix

ClonbrockS. B. Co xix

ColburnElec. Mfg. Co

Colgate Co. , Geo. L —
Columbia Inc. Lamp Co— i

Corey, R. B vl

Cor. School Of Teehnology.

Dayton Globe Iron Works
Co xviil

Directory, Principal Eleo.
and Mech. Engineers., xvll

Dixon Crucible Co., Jos.. xi

Eastern Electric Cable Co.. xi

Eddy Elec. Mfg.Co vii

Edgerton Pottery Co xxli

Electric Appliance Co x

Elec. Engr. & Supply Co..

Electric Protection Co xvii

electric Storage Battery
Co.. The

Electrician Publishing Co.
7i,vlli,lx,xl]i, xiv, xvi

Empire Cnlna Works xi

Farr Tel. & Const. Supply
Co xiii

FiberlteCo., The xxil

Forest City EI. Wks
For Sale Adver'mentB xii

Fort Wayne Elec. Corporar
tlon xxi

Fuel Economizer Co

Garlock Packing Co

Gates Elec. Mfg. Co vl

General Electric Go 11

Gen'l Inc. Are Lt. Co vl

c lobe Electric Light Co.... vi

Gordon-Burnham Bat. Co.. Iv

Goubert Mfg.Co xix

GustafHon, W. A xiii

Hardtmuth & Co., F Iv

Harrington, Son & Co., E.. xix

Hart & Hegeman Manufac-
turing Co vl

Hartley Elec. Works xll

Helios Electric Co ix

Homer A Co.. P. E Xri

Hnebel •& Manger xH
Illinois Engraving Co xii

Independent Elec. Co xvili

Indianapc lis Electric Co.. xv

Inteiior Conduit & I.C«^. xi

Inteinat'l Cor. Schools i

Ithaca Desk Co xii

Johns Manufacturing Co.,
H W iv

K.ster Elec. Mfg. Co xii

Keystone Tele. Co xv

Klipstein & Co., A

LeclancheBat. Co., The.. .. xiii

Leffel & Co., James xviii

Locke, Fred M vii

Lombard Water Wheel
Gov. Co -

LouiBviUe Elec. Wks .... -

LnkeuB Iron & Steel Co. .

MacCurdy & Smith

McEvoy, C. H
Metropolitan Electric Co. viii

Miamisburg Electric Co... xiii

Mica Insulator Co — iv

Moore, Alfred F

Morris, Tasker A Go...... -

Moyes, L. M.i xviii

Munsell&Co., Eugene... -

Murray Iron Wks, Co -

National India Rubber Co.

Newton Rubber Works., xvi

New York Insulated Wire
Go xi

New York & Ohio Co i

Nuttall Co., R. D .xviii

Ohio Storage Battery Co..

OkonlteCo.. The 1

Ostrander & Co., W. R . . . . s

Otto Gas Engine Wks....

Partrick & Carter Co. . . . xxil

Partridge Carbon Co i

Peerless Rubber Mfg. Co.. x

Perkins. Frank C xvii

Peru Elec. Mfg. Co vii

Phillips Ins'd. Wire Co. . . . xi

Phosphor-Bronze Smelting
Co., Ltd xix

Piatt, O.S xxit

Queen &Co., Inc

Racine Hardware Co xix

Relsinger, Hugo ;

—

Repl< gle Governor Wks. . xviii

Roth Bros. &Co x

Samson Cordage Wks x

Schoonmaker, A O xii

Schott, W. H. :. xvii

Shultz Belting Co xxii

Siemens & Halske E. Co. J

simplex Electrical Co.,The, 1

Sioux City Brass Works.;

S. K. C. Specialty Co vi

Smith, S. Morgan xvili

Solar Carbon & Mfg. Co.. i

Southgate & Co., W. B... xxii

Standard ElectrlcCo , x

Standard Electric Time Co. xlt

Standard Tel. & Elec. Co. xv

Standard Thermometer Cb. iv

Standard Underground Ca-
ble Co

Stanley Electric Manufac-
turing Co

Slilwell-Bierce & Smith-
Valle Co xii, xiii

Swarts Metal Refining Co.

Union Heater Sup. Co xviii

United Electric Improve-
ment Co ix

U. S. Telephone Const. Co. xv

xxil

vii

Vulcanized Fibre Co

Wagner El. Mfg. Co

Walker Mfg. Co

Want Advertisements. . .

.

Waterman, Chas. H
Webster, Warren & Co

Wertheim, Ed

Western Electric Co

Western Telephone Con-
struction Co xiv

Westlnghouse Elec. and Mfg.
Go XX

Westlnghouse Maeh. Co. viii

Weston Electrical Inst. Co.. i

Weston Engine Co.. i

Whitney Elec. Inst. Co. . . . x

Wirt, Chas xii

Younglove&Gere x

CLASSIFIED LIST.

Aconm DJators.
Electric Storage Battery Co.
Ohio Storage Battery Co,

A.iinunciators.
Central Electric Co.
Chicaso Gen'l Fixture Co.
Electric Applience Co.
Ostrander &Co., W. R.
Partrick & Carter Co.

Arc. riaiDps.
Adams-Bagnall Elec. Co.
Auerbach-Wt'Olverton El.Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Corey, B. B.
Ft.Wayne Elec. Corporation
General Electric Co.
Gen'l. Inc. Arc Lt. Co.
Helios Elertric Co.
Standard Electric Co.
Standard Thermometer Co.
Waterman C. H.
Westlnghouse El. & Mfg. Co.

Arc lileht Cord.
Samson Cordage Wks.

Batteries and Jars.
Andrae & Sons, J.
Boynton Multlvolt Batt'yCo.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.
Electric Storage Battery Co.
aordon-Burnham Bat. Co.
KesterElec Mf-. Co.
Leclanohe Battery Co., The.
Miamisburg Electric Co.
Newton Rubber Wks.
Ohio Storaee Battery Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Western Electric Co.

Bells.
Andrae & Sons, J.

Central Electric Co.
Electric Appliance Co.
Huebel A Manger
Ostrander & Co., W. R.
Partrick & Carter Co
Western Electric Co.

Beltine.
Chicago Belting Co.
Shultz Beitlng uo.

BIoiv Torchen.
Union Heater Supply Co.

Boilers.
Abeudroth & Root Mfg. Co.
Babcock & WUcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Murray Iron Works Co.
Racine Hardware Co.
Weston Engine Co.

Bootes, Rlertrical.
Electrician Publishing Go.

Bronze.
Besly &Co., Chas. H.
Phosphor Bronze Sm.Co., Ltd.

Brushes.
Boudreaux Dyn. Brush Co.
Tentral Electric Co.
Kester Elec. Mfg. Co.
Partridge Carbon Co.
Solar Carbon & Mfg. Co.
Wirt, Chas.
Younglove & Gere.

Bnrelar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Cables(See Insulated Wires.)
Cables, Blectrlc . (See In-
sulated Wires), Copper,
fe^heet and Bar.
American Elec. Works.
Brisey, W. R.
Central Electric Go.
Eastern Electric Cable Co.
Elec. Engr. & Supply Co.
Moore, Alfred P.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons Polnts&Plates.
Central Electric Co

.

Chicago Gen'l Fixture Co.
Corey, R. B.
General Electric Co.
Hardtmuth & Co., F.
Partridge Carbon Co.
Relsinger, Hugo.
Solar carbon & Mfg. Co.
Wertheim Ed.
Western Electric Co.

crocks, l¥atchmen's.
Southgate & Co., W. B.

Compound.
Kester Elec. Mfg. Co.

Conduits.
Central Electric Co.
Interior Conduit & Ins. Co.

Construction & Repairs.
Ft.Wayne Elec. Corporation.
Hartley Elec. Wks.
Homer it Co., F. E.

Contractors and Electric
liifflit Plants.

Arnold, B. J.
Bain, Foree.
Brush Electric Co.
Bryan, Wm. H.
Card Electric Co.
Chic. EJec.-Mech. Ent. Co.
Eddy Elec. Mfg. Co.
Pt Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Interior Conduit & Ins. Co.
Perkins, Frank C.
Schott, W. H.
Siemens & Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Westlnghouse Elec & Mfg. Co.
Western Electric Go.

opper.
Besly & Co., Chas. H.
Hlamisburs Electric Go.

Copper Wire Bonsht.
SwartB Metal Refining Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas. H.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Flberite Co., The.
General Electric Co.
Independent ElectrlcCo.
National India Rubber Co.
Okonite Co. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Eleotrlo Co.

CordRce.
McEvoy, C. H.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Arms, Pins and
Brackets.
Anderson, Albert & J. M.
Brady, T. H.
Central Electric Co.
Central Mfg. Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.
Farr Tei. & Const. Supply Co.
Flberite Co., The.
Nuttal Co., R. D.
Partrick & Carter Co.

Cnt-Outs and S^rltches.
Anderson. Albert & J. M.
Andrae & Sons, J.

Bryant Electric Co.
Central ElectrlcCo.
Chicago Edieon Co.
Chicago Gen'l Fixture Co.
Colgate Co.. Geo. L.
Kddy Elec. Mfg Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.
Electric Proteciion Co.
Farr Tel. A Const. Supply Co.
Flberite Co., The.
Forest City Elec. Wks.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hart & Hegeman Mfg. Go.
Huebel A Manger.
Indianapolis Elec. Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Nuttall Co., R. D.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt, O S.

Wagner Elec. Mfg. Co.

JDesl:s.
Ithaca Desk Co.

Dynamos.
Brush ElectrlcCo.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Ft.Wayne Elec. Corporation.
Gates Elec. Mfe. Co.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit A Ins. Co.
Roth Bros. & Co.
Siemens A Halske Elec. Co.
Standar^l Eleciric Co.
Walker Mfg. Co.
Western Electric Co.
Westlnghouse Elec. AMfg.Co,

Economizers.
Fuel Economizer Co. .

Electric Railivays.
Brush Electric Co.
( ard Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westlnghouse El. A Mfg.Co.

Electrical and91echanl-
cal Ensineers.

Arnold. B J.

Bain, Foree.
Bryan, Wm. H
Chic. Elec.-Mech. Ent. Co.
Eddy Elec. Mfg. Co.
Perkint-. Frank U.
Schott, W. H.

Electrical Instruments-
Anderson, AlbertA J. M.
Central Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.
Southgate A Co.. W. B.
Weston Electrical lust. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Electric Protection Co.
S. K. C. Specialty Co.

Electro-Plating Mach'y.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Ensincs, ^as.
Otto Gas Engine Wks.

Enelnes, t^team.
Ball A Wood Co., The.
Chuse A Co., J. F.'

Murray Iron Works Co.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Co.

Enerasers

.

Chic. Electro A Stereo Co.
111. Engraving Co.

Ean Outfits.
Central Electric Co.
Interior Conduit A Ins. Go.
Both Bros. A Co.

Feed Wa*er Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Vulcanlied Fibre Co.

Files
Barnett Co., Q. A H.

Fire Alamks.
Partrick A Carter Co.
Western Eleotrlo Co.

Forces.
Union Heater Supply Co.

Fnse Wire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Flberite Co., The.
General Electric Co.
Independent Electric Co,

<FaNliet8.
Peerless Rubber Mfg. Co.

C^as Ijlelitins, Electric
Partrick A Carter Co.

tirearH.
Besly A Co., Chas. H.
Nuttall Co.. R. D.

General Riec. supplies.
Anderson, Albert A J. M.
Andrae A Sons, J.
Berliner Telephone Co.
Besly & Co., Chas. H.
Bryant Electric Go.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Electric Appliance Co.
Eleo. Engr. A Supply Co.
Electric Protection Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Indianapolis Elec. Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks,
MacCurdy A Smith.
Metropolitan Electric Co.
Partrick A Carter Co.
Peru Elec. Mfg. Go.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S. K. C. Specialty Go.
Standard Tel. A Elec. Co.

Celebes and ELeetrical
tirlassware.

Edgerton Pottery Co.
Peru Elec. Mfg. Co.

Gov'nors. Water Wheel.
Lombard Water Wheel Gv. Co.

Crrapbite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.

Hard Bubber Goods.
Butler Hard Rubber Co.
Flberite Co.. The.
Newton Rubber Wks.

Heating. Electric.
Bowen, W. J.

insulators and Insulat-
ing Haterials

Anderson, Albert A J. M.
Andrae A Sons, J.

Brixey, W. R.
Butler Hard Rubber Co.
Central Electric Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
Flberite Co., The.
Hart A Hegeman Mfg. Co.
Indianapolis Elec. Co.
interior Conduit A Ins. Go.
Johns Mfg. Co., H. W.
Locke, Fred M.
Louisville Elec. Wkg.
MacCurdy A Smith.
Mica Insulator Co.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated WIreCo.
Nuttall Co., R. D.
Okonite Co., The.
Partrick A Carter Go.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Go.
Piatt, O. S.

Simplex Electrical Go.
Standard Underground C.Co.

Insulated W^ires and
Cables—Maenet W^lre.

American Electrical Works.
Brixey, W. R.
Central Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co,
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co. The.
Partrick A Carter Co.
Phillips Insulated Wire Go.
Simplex Electrical Co.
Standard Underground C.Co.

Ijamps. Incandescent.
Adams-Bagnall Elec. Co.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Go.
New York A Onlo Co.
Partrick A Carter Co.
United Elec. Imp. Go.
Westinghouse Elec.AMfg Co.

Lishtnlng Arresters.
Colgate Co., Geo. L.

Electric Appliance Co.
General Electric Co.

9racliiner\ W^Ipers.
Am. Silk Mfg. Co.

9Iag;net Wire.
(See Insulated Wires.

>

niechanical ^aeblnery
Besly A Co., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel t o.

Murray Iron Works Co.

Hica.
Johns Mfff. Co., H. W.
Mica Insulator Co.
Mnnfieli A »'o. Eueene.
Schoonmaker, A. O.

nflnlDS Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Weitlngboaie El. A Mfg. Go.

Alotors.
Andrae A Sons, J.
Brush Electric Co.
Card E ectrlc Go.
Central Electric Go.
Cnlbum El. Mfg. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co.
Ft. Wayne Elec, Corporation.
Gates Elec. Mfg. Co.
General Klectric Co
Hartley Elec. Wks.
Indianapolis Elec. Co.
Interior Conduit A Ins. Co
Roth Bros. A Co
Sioux Cltj Ba.*. WorEs
Standard Eifcciiic Co
Stanley Elec. Mfg. Co.
Wagner Elec. Mfg. Co
Walker Mfg Co.
Westinghouse El. & Mfg C'

.

Pacbing.
Besly A Co., Chas. H.
Garlock Panfcing Cn.
Peerless Rubber Mfg. Co.

Paints.
MacCurdy A Smith.

Phosphor Bronze.
Phosphor Bronze Sm.Go Ltn.

Pianos and Organs.
Beethoven Piano A Organ Co

Platlnuiu.
Baker A Co

.

Poles.
Morris, Tasker A Go.
Nuttall Co., R. D.

Porcelain.
Empire China Works.
General Electric Co.
Peru Elec. Mfg. Co.

Publishers, Eiectrieal.
Electrician Publishing Co.

Push Burtons.
Central ElectrlcCo.
Electric Appliance Co
PartriCE A Carter Co.

Bheostais.
Central Electric Co.
General Electric Co.

Sal Ammoniac.
Klipstein A Co., A.

Mpeabdns Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R
Partrick A Carter Co.

Speed Indicators
Besly A Co., Chas. H.
Colgate Co., Geo. L.
Queen A Co. Inc.
Weston Electrical Inst. Co
Whitney Elec. Inst. Co.

Sprlngai.
Barnes, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
Electric Storage Battery Go.
Ohio Storage Battery Co.

Street Cars.
Brill, J. G. Co.

Tapes, [nsuiatlng.
American Electrical Worktt
Brlsey, W. R.
Central Electric Co.
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Go.
Okonite Co., The.
Simplex Electrical Go.

Telegraph Apparatus.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Telephones and Tele-
phone rtaterial.

Am. Elec. Telephone Co.
Andrae A Sons, J.
Beiliner Telephone Co,
Central Electric Co.
Farr Tel. & Const. Supply Co
Gustafson. W. A.
Indianapolis Elec Co-
Keystone Te ephone Co.
McEvoy, C. H.
Standard Tel. & Elec. Co.
U. S Tel. Const. Co.
Western Electric Co.
Western Tel. Const. Go.

Transformers.
Central Electric Go.
Chicago Gen'l Fixture Co.
Ft.Wayne Elec. Corporation
General Electric < o.
Hartley EJec. Wks.
Louisville Elec. Wks.
Stanley Electnc Mfg. Co
Wagner Elec. Mfg. Co.

Troli**y Cord.
Samson Cordage Wks.

TrDChs. Eleciric Car.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Turbine Wheels.
Uayton Globe Iron Works Co
Leffel A Co., Jas.
Replogle Governor Wks
Smith, S. Morgan.
Stillwell-Bieree A Smith-
Vaile Co.

Universities

.

Cor. School of Teehnoloev
Int. Corr. Schools.

'

Water Wheels.
Leffel A Co., Jas.
Repiugle Governor Wks
Smith, S. Morgan.

Wire, Bare.
Anderson, Albert A J M
Besly A Co., Chas. H
Brixey, W. R
Central Electric Co.
Electric Appliance Co
Independent Electric Co
National India Rubber Co
NuttaU Co., R. D.
OkonlteCo., The.
PhilllrB Insulated Wire Go
Standard Underground G.6o
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HARDTlWtUTH
AUSTRIAN CARBONS.

CHICAGO EDISOH CO., No. 139 Adams Street, Chicago, III.,

GENERAL WESTERN AGENTS.
Write us for Revised Price List.

ARC LAMPS!!
For Incandescent Circuits. For Direct Current.

For Alternating Current. For Railway Circuits.

Focusing, Twin and Series Lamps.
All new lamps, all in perfect order and ready for use.

CARBOMS!!
High Class Foreign and Domestic.
Cored Carbons, Tested Carbons.
Siemens & Halske, Lacombe, Hardtmuth; Ship

Cored, National, Fidelity, Solar and Globe Carbons.

These Standard Coods MUST BE SOLD to close an
Estate. Write for particulais to

CHAS. H. WATERMAN,
1305 Havemeyer Building,

26 Cortlandt Street, NEW YORK.

Sales Agent for] ^|;;-
J-

^^Z;i^. j
Assignees tor Franci. R. Upton.

Gordon Primary Battery
EXOBLS IN

"J.P." STYLES Of TROLLEY HANGERS.
strong and Light,

Highest Grade Workmanship and Material.

Moulded Mica Vutcabeston
Insulation. Controller Parts, etc.

SEND FOR BE VISED PBICE LIST. ^ ^^^,

H. W. JOHNS MFG. CO.,
•i*0-»*-i Kandolpbi Street, CHICAeO.

NEW YOEK. PHILADELPHIA. BOSTON.

Long Life, Efficiency,

Economy, : Adaptability.

It is Absolutely Non Freezing,

Labor Saving,
Free from Local Action,

Freedom from Gases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send lor descriptive circular and price list.

We guarantee all our Cells.

MANUFAOTUBED BT

The Gordon-Burnhain Battery Co,

82 West Broadway, New York.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The Original ManufactnrerB of the

SIMPLEX, WARD and KNIGHT LAMPS.
CHARLES ». BRUMHALL. Selinq Aienl. 39 Cortlandt Street, NEW YCK.

^
ISIicsLxiite t;lie Standsirci

Electrical eugineers in designing light and power machinery now spt^cify MICANITE as the insulation to be used.

SOLE
MANUFACTURERS,MriANirr MICA INSULATOR CO., ..«..^^..^. 215 Wafer St., NEW YORK. ¥&.

INSULATOR ^^
i___ __-,..

^^
Cinnli in Drinninii PlllnP CniCAGO. 153 I-alje St . W. H. Sille. ST. LoriS. Bank of Commerce Building. A. S. Piirlrid^e. CINCINNATI. 41 East 4th St.. Sinclair

REGISTERED
^tnPk in Prinrin^l Pitipc; C-HICAGO, 153 I-ake St

,
W. H. SiUe. ST. LonS. Bank or commerce Buildine. A. S. Piirlrid^e. CINCINNATI. 41 East 4th St., Sinclair

dlUUn III rilllbipai UllICO Kuudall. CLEVEL4^D. 10 South Water St., The Cuyahoga Supply Co. SAN FRANGISC^O, 12iJ Sutter St., J. W. Brooka & Co.

BB K^^
THE PIONEER FIRM.

American Branch Office, 60 liberty St.. New Yorl<. F. HARDTMUTH & CO., IuT.1
THE ONLY MANUFACTURERS OF

A,

THE PIONEER FIRM.
Beware of Impostors Claiming our Make.

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carry our Goods.
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Ask a leather man 'what is

the greatest thing?' and he will

answer 'there is nothing like

leather.'

Ask any man, who uses in=

sulated wirethesamequestion and
he will tell you 'there is nothing

like Olionite."

No matter what his bias or

predilection, if he is true to his

convictions, the answer will be

"Okonite."

And the other 'greatest thing'

is Interior Conduit.

CENTRAL ELECTRIC COMPANY,
CHICAGO.

^

'I'

'It

rir

'It

1^

^

WESTERN DISTRIBUTERS FOR

Okonite Wire, Interior Conduit, Lundell Hotors, Helios Arc Lamps.

-BRANCHES-

Southern Electrical Supply Co.

ST. LOUIS, MO.

NEW ORLEANS: loio Canal St.

BUFFALO: 112 White BIdg.

Gate City Electric Co.

KANSAS CITY, MO.
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I IMCANDESCENT LAMPS.
WI «

(MANUFACTURE
THE GLOBE.

PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu"m. Samples and Prices Furnished

on Application. Correspondence Solicited-

GLOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.
.A.^E:isn-^ w^j=LTNn:^E:rD. ^satfrite: \j^.

HART FLUSH SWITCH.
Solid Face Plate,

Beveled Edges.

All Sizes of Hart Switclies.

SANG PLATES FOR ANY NDMBER,

Self-Adjusting Handle.

NO BREAKAGE.

Always

the Right Pressure

on Face Plate.

HART&HEGEMANMFG.GO.
HARTFORD, COSJUT.

c
I

A
L
T
I

E
S.

S. K. C. SRC CUTOUT.

S. K. C. SWITCHES.
8. K. C. HANCER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write (or Circulars and Prices.

S.K.C. SPECIALTY CO., Pittsfield. Mass.

THE DAYS ARE GROWING DARK,
YOU NEED MORE LIGHT.

ARC LAMPS
Direct Currentf
Alternating,
Ornamental.

General Incandescent Arc Light Go.'s Lamps

Can meet your desire for Style and Price.

"SDN-SCflMELZER-NDRNBER6" CARBONS.

If you want anything in the Arc Lamp or Imported Carbon
Line, write to me.

R. B. eOREY,
General Sales Agent,

HAVEMEYER BLOC, - - NEW YORK.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloih, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COI^PANY,

6 Lakeside Building, Chicago.

J. HOLT GATES, President and Manager. ADOLPH LISSAU, Superintendent.

GATES ELECTRIC MANUFACTURING CO.,
BUILDERS OF MODERN, HIGH-CLASS

Multipolar Dynamos and Motors,
DIRECT-CONNECTED AND BELTED.

Carbon Brushes of Ample Surface on all Machines. New Style Commutator -with Removable Segments. Iron-Clad Armature 'with Flexible

Bar 'Winding. Armature Core and Commutator built on Sleeve, -with Shaft Bemovable. Self-Oiling Ball Bearings.

OFFICE, FACTORY,
1 139 and 1 140 Monadnock Building, Corner Clinton and Harrison Streets*

cz3:ic-^a-o, ili-iI3jtois.
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EDDY GENERATORS
Direct Connected or Belted for Electric Rallfays, Central Stations, Isolated Lighting

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transinission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.
CHICAGO OFFICE:—305 Dearborn St., Wallace & Hine, Mgrs.

FRED M. LOCKE'S SPECIALTIES.
IXDESTRUCTIBLE Insu-

lator Pius, High Poten-
tial Insulators in glass and
porcelain, Break Arms, Side
Brackets, Cross Arms, Lo-
cust Pins, Oak Brackets and
all kinds of Glass Insulators
and Line Material.

Manufactured by

FRED M. LOCKE,
Tlclor. ST. Y.

NEW "PERU"

ROSETTE GUT-OUT.

The same Rosette can be used for both

cleat and concealed work.

WRITE FOR PRICES.

PE8D ELECTBIC MFG. CO.,

PERU", IND.

Manufacturers of all Kinds of Electrical Porcelain.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK,

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

IF
you are anxious to

secure the latest

electrical books. YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable

books to READ

WAGNER STFitchboards

ELECTRIC MANUFACTURING CO.

Transformers for all purposes.

First in every Competitive test.

Acknowledged by all Ensrineer^ to be the most eflBcient

and most nearly perfect in. mechanical design.

60 LT. TYPE D TKANSFORMEB.

Gteneral Offices and Factory at^t.Iionls, Mo.

iA.GI^SX<0'OXXI£l

;

BOSTON, 620 Atlantic Avenue-
PHILADELPHIA, 1000 Betz Bulidiog.
CINCINNj^TI, 161 West Pearl Street,

MINNEAPOLIS, 249 Second Avenue South. BUFFALO, 126 Erie Oo. Banfe Bnlldlag.
OHIOAGO, 1236 Monadnocb Block. TORONTO, Canada, W. A. Johnson Electric Cq.

PAHfRANCISCO, 35 Martet Street,

STORE RPOMS; H19§T9N. PHllrAPifePHJA, §aW FJ?AN©I§G0, ©T< LOUIS.
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IT WILL PAY YOU
To Write for Descriptive Circular,

Catalogue and Price List of

Switches, 5witch=Boards and Electric Specialties,

Manufactured by

(iEKERAIi W£8TERK A6EKT«:

METROPOLITAN ELECTRIC COMPANY,
__ 186-188 FIFTH AVENUE, CHICAGO, ILL.

A NdVir BOOK.

•

"

'

'

^''' %

0M^-

ELECTRIC TRANSMISSION HAND - BOOK,
Lieut. F. B. Badt's latest addition to our famous hand-book series, of

wliicli 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building. CHICAGO.

Something About Westinghouse Engines.
....TESTING....

Every Westinghouse Engine, from the five horse-power

Junior to the seven hundred horse-power Compound, is

tested under full load before shipment. Ample facilities for

testing the larger sizes of engines will be provided in our

new shops, now approaching completion. Our present test-

ing room has accommodations for nine engines at once.

The piping is arranged so that the exhaust from any one

engine can be turned into a surface condenser, condensed

and weighed. The engines are loaded by means of a Prony

Friction Brake. Every engine carries its full load from two
to four days.

We make running tests on all Junior and Standard en-

gines and economy tests on two engines taken at random

from every shop order. We make a careful test of the

steam consumption of every Compound engine we build.

Reports of these tests with sample indicator cards are on

file for every Compound engine ever built by us. This means that when you buy a Westinghouse engine you may be

sure it is in perfect running order, its adjustments correct, its internal friction not excessive, and its steam consumption

well within the limits of good economy. Further, it means that when we make a guirantee as to the economical perform-

ance of our engines, it is not a " bluff," but a fact which may be verified by our records, or by a test which the purchaser

is free to make in our shops under the supervision of his own expert, and for which we will gladly furnish every facility.

In this respect the Westinghouse Machine Company has no imitators. We cordially invite the most critical inspection of

our product and methods of manufacture. Our shops are open at all times to engineers and others interested in steam

power. If this subject is of interest we will send you a little circular which explains it more fully.

THE WESTINGHOUSE MACHINE COMPANY, Pittsburg, Pa., U. S. A.

ra:
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Slallers Baildlncr,

CHICAGO. THE BOUDREAUX DYNAMO BRUSH CO. ""''I^ZTZl"'"''

A FOLIATED ANTI-FRICTION IKESTAZa BRUSH.
CACH LAYER OF THIS ANTI-FBICTIOH METAL*

SOLE AGENTS.
For the Pacific Coast—

J. W. BROOKS & CO., San Fran-
cisco, Gal.

For Texas, Indian Territory, New
Mexico and Arl<ansas—

BARDEN-SHEETS ELECTRICAL
CONST'N CO., Houston, Tex.

1250 PART OF 1 TNCH THICK.

SOLE AGENTS.
For Canada—

R. E. T. PRINCLE, Montreal.

For Virginia, Maryland, District of
Columbia—

ROBINSON ENGINEERING CO..
Baltimore.

NO SPARKING. The Highest Carrying Capacity. NO CUTTING.

THE ONLY

Reflector Plate Alternating Arc Lamp.

The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same
number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimam choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts ; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

Spencer's Direct Current Constant Potential Lamp.
Guaranteed not to see-saw.

Send for Catalogue and Prices.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

AGENTS.
CENTRAL ELECTRIC CO.. Western Agenti, Chicago, 111.

ANCHOR ELECTRIC CO., New Eoglaad Agente, BoBton, MaBB.
MOORK & BATLI8, Western New York AgentB, BuSalo, N. Y.
BARK b ATKINSON, Stale AgentB, Cleveland. Ohio.
GLOBE ELECTRICAL SUPPLY CONSTRUCTION CO., Agents tor New Tort Oily and Brookljn,

98 Vandflm St., New Yorb.
W. T. M. MOTTBAM, State Agent, Dallas, Tei.
TBE MOUNTAIN ELECTRIC CO., Agents for Colorado, Wyoming, Utah and New Mexico, Denver, Oolo.
CALIFORNIA ELECTRICAL WORKS, Pacific Coast Agents, 35 Market St., San Francisco, Cal.

MACHINERY SUPPLY CO., Sonth Pacific Ooaet Agent, Los Angeles, Cal.
80HM1NKE & NEWMAN Agents for Lnnislana and MissiBBlppi, New OrleaDB, La.
PADUOAH BLEOTRIC CO.. State Agents. Fadacah, Ky.
ROYAL ELECTRIC CO., Montreal, Canada,

THE.

UNITED ELECTRIC

IMPROVEMENT CO,
OFFICE AND WORKS:

19th St. and Allegheny Ave,, PHILADELPHIA, PA.

New Discounts

Series Incandes-

For all Systems

Current. Candle-
\

on Standard

cent Lamps

and for any

''^W/ Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

noRKESPONUFNCE pr LTniTED. SATISFACTION GUARANTEED

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

ELECTRICIAN PUBLISHING CO., ' 'c'S.t'.l^'

ONE
DOLLAR
EACH.

BUCEETE QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.
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ifi 'JfCOIN" NOT "IN IT
With our school of practical and applied electricity. We hope you have profited

by the two previous examples:
Esstnple No 1.—"O. K." weatherproof versus cheap line wire.

Example No. 2—The Packard rransformer veraaa the "NondeBcript."

EXAMPLE NUMBER III.

You have seen lamp manufacturers advertise their lamp week after week and
month after month, at a price several cents below the market, and you have
wondered why they did not get all of the lamp business, or so much of it that

they would not want to continue to advertise. Perhaps you have ordered some of

the lamps yourself, and then you have ceased to wonder, and j'ou have come to

the conclusion that it is because there is only .yourself with a few other "suckers"
in the electrical business, but not very many more, and they are rapidly growing
less.

Paj' a few cents more, if necessary, for the PACKARD, and get a lamp that
fforth four times as much as the one which is good only as bait tor "suckers,"

jd not very good for that.

Electric Appliance Company,
THE

PACKARD
LAMP.

ELECTRICAL
SUPPLIES.

242
MADISON ST.
CHICAGO.

ANEW CIRCULAR describing

the

Hoyt Station Ammeters >"> Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook. N. H.. U.S.A.

ESTABLISHED 18.1,

WALLACE BARNES,
3Ianvfacturer of

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVERT DEBCBIPTION

Send samole (or prices. Bristol, Conn

^ -Watchman! what of the ^
night? Traveler, it's dark" ^
ness is dispelled by the -^

^ Standard arc light of the

world. A double-service

lamp, weatherproof, simple,

efficient.

Ponder the pages of our book;
mailed free.

SXANDAHD Electric Company,
2U5 La Satle St., cor. Adama,

Chicago.

^
^
*
^
^
^

«$ j|« i|^4^ i|i i|i l|4i^ i|« i|^i|i^

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, • BOSTON, MASS.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are ail

Multipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Office and Works, Mansfield, Ohio.

75 K. W. GENERATOR.

WHY BE A FOGY?
Agents Granted In leading cities. ' Samples eeut on approval 1o responsible partles-

YOUNGIiOVK & GERE, Syracuse, a«. Y.

SPEAKIN6 TUBES AND WHISTLES.
Oral, Eleotrio, Pneamatlo and Meohanioal

ANNUNCIATORS AND BELLS.
Foil lilno Always ts Stock.

W. R. OSTRANDER & CO.,
S04 Fnlton St., New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N.Y.
^^Send for Nsw OAtaloqub. Ont Ao^rift Ist

The Bowen Electric Heaters
EXCEL THEM ALL!

For HEATING TROLLEY CARS, Cabins, Staterooms, Sliow Windows, Portable Stoves, Etc.

(Patented.)

REQUIRE THE LEAST POWER.
Reliable, Durable, Simple. Convenient. Best of all—AVarms the Cap evenly thronghont.

idapted to all styles of cars, and every system of clrcnlts. RigQts for sale. Correspondence solicited.

W. J. BOWEN, ( No. 28 State Street,
INORWALK, OHIO.

Electric Motors
Manufactured by

ROTH BROS. & CO.,
30 to 34 Marltet St., Cliicago, 111.

DTNAaiOS,
8 to 75 lilKht Capacity.

EliBCTBIC MOTORS,
1-8 to 7 Horse Power.

High Efficiency, Best Material,
Petfect Regulation. Low Prices.

Complete Plants Installed.

Special attention given to Dynamos and Motore
for Storage Battery upe.

BASKETS aiADE
INSTAMTtY WITH

*'s in. for

UNIONS.
}4 in. for

HAND-HOLES.
^i in. for

MAN-HOLES.
Put up in boxes, weight 3 to 6 lbs.

Patented and Manufactured exclusively by

PEERLESS RUBBER MANUFACTURING CO.,
»70 Old Colony Bldg .'CHICA&O. 16 1^'arren Street. SIEW XOBK.

GROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUS r PINS.
We can ship promptly.

We guarantee our product equal to any in the market.

Correspondence solicited.

CENTRAL MANUFACTURING COMPANY, Chattanooga, Tenn.

SAL AMMONIAC
(EliECTRIO BRAlfD)

ForElectrical Purposes
i SRANiSiH Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A.KLIPSTEIN & COMPANY. 1 22 Pearl St.. Nsw York.

hrc^ndTNCAINDESCE|NT LqiVIPS

ms?^,.
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EosxHX F. Phzxxifs, Prest. W. A. Hathawai, Treaa. W. H. Sawteb, Secy.

AMERICAN ELECTRICAL WORKS,
PBOTIDKNCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Stoke, P. 0. Ackerman, 10 Cortlandt St.

Chicago Stoee, F. E. Donohoe, 241 Madison St.

Montreal Bbakc3h Eugene F. Phllllpa' Electrical Worta.

IRON ARMORED

INSniATINB CONDUITS.
I

Two Wires in a Single Tube, the

I
Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO.,
General Offices and Works: 527 W. 34th St., New Torfe.

Edwd. H. JohnsoQ, Prest. E. W. Little, Vice-Prest. and Gen. Mgr. Ohas. P. Geddes, Sec'y and Treu.

THE CLARK WIRE

"CLARK" WIRE.
For Switchboard, Bailway and Motor nee, we m&ke all

Izes ot Stranded and Flexible Wire and Cables withClark^B

iDBnIation.

The Clark Wire haa been before the public and ia nee for

£he past niije years, and has met with nnlverBal favor.

Thoaaands of miles of this wire have been sold, and

are In use tbroaghoDt the United States and Foreign Coan-

trles, and the demand for It la constantly Increasing, becans*

It always gWes perfect satlBfactlon.

BRANCH OFFICE:

1649, 1650, I65IM0NADN0GK BLDG.,
CHICA«^0, ILLINOIS.

In « Letter from the Inspector of the Boston Fire Under

writers' Union, he states : " A Thoroughly Reli -

able and Desirable Wire in every respect."

The Rubber csed in inenlating our Wires and Cables tiei>

peclally chemically prepared, and will not deteriorate, oxi-

dize OY crack, and will remain flexibls in extreme cold

weathe*-. and Is not affected by he at.

We guarantee our Insulation wherever used, Aerial, Under-

ground or Submarine, and our net prices are ae low, if not

lower, than any other first claea Insulated Wire.

We Bhalt be pleased to mall Catalogues with Termi and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. OLABK,

Treae.and Gen'l Mgr.

HERBKBT H. EU8TIS,

Prest. and Electrician.

WFACTORY.

T?PHR<>< BrooklVn,N.Y.

. t4^-IS6GR£ENE St
Station G

Subscribe for the Western Electrician,

GENERATOR AND MOTOR

COMMUTATORS
MADE MEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E. HOMER & CO., GlevelMO.

The Electrician Publishing Co., 6 Lakeside Bidg.,

Chicago. Headquarters for all latest Electrical

Books. Write for catalogue.

GRAPHITE SPECIALTIES
worn KLKOTBICAIi VX.»i

SmpUte Kods of TarionB lienrtlis, ft'om 1-S Ohm to 100 ohnu B«slstaB««
to til* Incb. Uraphlte Boxe* and Omelklea, BeaUtlBC ••*•

of 4.00O Desreea. Inqnlvlaa eiwUy Anawerad.

IDS. DIXON CRUCIBLE CO., Jersey City, N. J.

I TO SUCCESS

^w^^L- -^

PRIM^HAW WHITF PflRF ^^^^^^^^^^^^'^^yforall incandescent Light-

ing at World's Columbian Exposition.

RAVEN WHITE CORE.

COMPETITION LINE WIRE.
CRIMSHAW TAPES, COMPETITION TAPES AND SPLICIHG COMPOUNOS.

Used 1q some of the largest buildings in the

United States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insnlated Wire Company,
MAIN OFFICE:

ia-17 Cortlandt St., New York.
BEANCHES; CHICAGO:

\ 320 Uearboro St.

BOSTON:
134 Congreaa St.

SAN FRANCISCO:
102 Sacrameoto St

ELECTRICAL

SUPPLIES.

WESTERII ELECTmC COMPANY,
CHICAGO. NEW YORK.

ACEMCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PEUINCELL-ANDREWS CO.,

BOSTON, MASS,

ELECTRICAL ENCINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT'L SUPPLY CO.,
ST LOUIS, N.O.

BRADFORD BELTING CO.,
CINCINNATI. OHIO.

Phillips Insulated Wire Co.
IVEir fORK OFFICE:

39 and 41 Cortlandt St.

rACTOBT:

Pawtucket, R. I.
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WANTED.
A first-class traveling salesman to

handle Dynamos and Motors. One who
can take an interest preferred. Address

with terms and references,

'*F/' care Western Electrician.

POSITION WANTED.
As snperiQtendent of lighting aad power station

by a practical and experienced centra! station

man, having been in charge of the diflEerent de-

psrtmentg, and understanding the leading systems
for power, arc and incandescent lighting; also

construction worb and the economical njanage-
nient ofsteaiu plants. I will undertake to system-
atize the working of a plant and put upon au
economical basis. First-class references from
rfrsponsible lighting companies. Address

"Supt.," Western Electrician.

WANTED -SITUATION.
By an energetic Engineer and Electrician of

several years' experience, in electric light plant,

west of Missouri River preferred. Please state

full particnlara as to size of plant, salary, etc.

Will go to work immediately. References.

Address *' A,'*

Care of Western Eleotrioian.

FOR SALE.
A N0.I Electric Light Plant

At a bargain. In a growing town of 3,000 popula-

tion, county seat o£ one of the best counties of

Iowa, with three railroads, center of coal region.

Coal delivered at furnace for 873-2 cents per ton.

Has been operated three years. Contract with

city for street lighting has two years to run.

310 h. p. A. &S. Engine.

Two 60 h. p. Boilers.

1,500 Incandescent and about

40 Arc Lights, connected.

Address,

B. S. Hood,
Jerseyvllle, 111.

Second Hand Engines

and Boilers for Sale.

Two 9+xlO, double, 135 horse power,
Armington & Sims.

One 15x20, 150 horse power. He.
One Boiler, 60 in. diameter and 16 ft.

tubes.
Two 50-light Westinghouse Alternating

Arc Machines with lamps. An ex-
cellent factory installation.

All in good order and condition. Only
for sale on account of being replaced by
larger units.

Also a lot ot Dynamo pulleys; prices
on receipt of dimensions.
Apply to

N.B. Gas and Edison Light Co.,

New Bedford, Mass.

The Telephone Hand-Book.

HERBERT LAWS WEBB.

Price $1.00.

The only complete and practical work of

its kind on the market.

PUBLISHED BY

tHE ELECTRICIAN PUBLISHING CO.,

6 lakeside Building, Chicago.

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture
and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAPflO,
WESTERN ELECTRICIAN OFFICE.

POSITIVEUY
The Best Made and Fin-

est Finished Desk on the

market for the money.
Write for Catalog.

Ithaca Desk Co., Ithaca, N.Y.

KESTER ELECTRIC MFG. CO.,
640 laiiwood Ave., Buifa'o. X. Y.

Mamufactubebs of the

Niagara Kle*!ti"i<* Battery,
Kester's Molderin^ Compound,
Kester's Commntator Componnd,
Kester's Se f liUbricatins I>y°

namo and llotor Brashes.

WIRT BRUSHES
Are made only by

Charles Wirt, 1026 Filbert, Pliiladelpliia.

For Sale by the Trade.

H. T. Paiste Co.
Trade Agents: 369 Wabash Ave., Chicago.

MAP OF THE UNITED STATES.
A large, handiome M^ of the United

Stktes, mounted and Buittble for office oi

home use, is Usued by the Burlington

Route. Copies will be mailed to any ad-

drees on receipt of twelve cents In postage
by P. S. Ebstis, Gen'l Pass. Agent, G. B.

* Q. B. R., Chicago, lU.

DOMESTIC

ELECTRICAL WORK.

Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Anunciators, and for Qas

Llg^htlng from Batteries.

Illustrated inith Twenty-two Diagrams.

By WILLIAM A. WITTBECKER.

Price in Paper. 25 Cents.
Price In Cloth, 50 Cents.

rpHE growing demand for Blmrtle electrical nppa-
-" ratue In dwelling hoaees. offlcee ami workshops,
and the need of plain Instructlonfl whereby any
person without a prevloua knowledee of electricity
may be enabled to undertake their succesefnl
installation, has prompted the pabllcatiou of Ihta
little book. It is not intended for the amateur who
seeks for nothing bat experimental work, neither
is It expected to enlighten the expert electrician;
but to the person who is seeking for information
that will assist him In increasing his daily earnings
this little volume is addressed.
The information given is nbove all else practical,

and with a close observance of the directions laid
down anyone without the ellghlest knowledge of
electricity should be able to do the work described.

ELECTRICIAN PUBLISHING CO.,

e Iiakeslde Buildine, CHICAGO.

Stilwell's Patent live Steam-FeedWaterPnrifler.

Removes all Impurltlest

Entirely prevents scale in Steam
Boilers. Catalogue on application.

Tie Stilwell-Bierce & SffliMaile Co,,
DATTON. OHIO.

Rlsdon Iron & Loc'tive Wks, S n Francisco, Oal., Pacific Coast Agt

Telephone, Main
1096.

Wm. J. Alexander, tree.
Geo. T. Schuster, Vice-Prea.
F. J. Welch, Secretary.

Photo and Wood Kng^raTing:,

QHlCflQO ELECTROTYPE
fir STEREOTYPE C2.

196 and 198 Clark Street, Chicago.
Fine Boob and Catalogue Work a Specialty.

FINE TRAIN TO CLEVELAND
AND THE EAST.

Passengers east from Chicago should
bear In mind the through fast express
over the Nickel Plate road from Chicago
daily at 1:30 p. m. : runs entire train

through to New York City, with elegant
sleeping cars to New York and Boston,
arrives at Cleveland at 11:30 p. m. This
train is supplied with colored porters in

uniform to attend to the wants of both
first and second class passengers. The
night express leaves daily at 9:20 p. m.
with through sleeping cars to New York
and Boston. The lowest rates are given
on all trains to all points east. For ad-
ditional information as to time tables,

tickets, etc., call on or address J. Y.
Calahan, general agent. 111 Adams St.,

Chicago, 111. Depot Twelfth and Clark
streets. Memo. No. 97.

EXCELLENT FACILITIES OFFERED
BAST BOUND TRAVELERS.

The Nickel Plate road now offers

greater facilities to the traveling public
than ever. The improved service in all

its departments, including powerful
locomotives, promptness as to time,
comfortable coaches, nicely decorated,
richly upholstered and easy riding;
dining cars in which the welfare of the
inner man is carefullj' looked after and
satisfied; Wagner palace buffet sleeping
cars and substantial stations. These
added to the fact of its being the short-
est line between Chicago and Buffalo via
Fort Wayne, Fostoria, Cleveland and
Erie, with through sleeping cars from
Chicago to New York and Boston via
the West Shore and Fitchburg railroads,
all combine to make the popular low
rate line between Chicago and any point
east and south. Further information
as to rates, time of trains, etc., can be
procured from .T. Y. Calahan, general
agent. 111 Adams street, Chicago, 111.

Depot Twelfth and Clark streets.

Memo. No. 90.

BEACON
(ALL GLASS)

t

Unrivalled for long life, economy in

current consumption and freedom from
blaclcening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

BEACON LAMP CO.,
BOSTOHr, MASS.

Irvington and Harcourt Sts.

IKDiiAND AMBER MICA.
, Can fomlgli any size, shape or

pattern. ."Write for sam-
ples and qaotatlons.

A. bi. SCHdONMAKER, Importer,

ISS'lViUlamSi. IVew York.
'

WE REWIND
Dynamos and
Motors

To any Voltage.

Send yoai Hachines to ns for Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

HariF Electrical Worts,
BEPAIREBS OF

^Electrical Apparatus
AND DEALERS IN

Second Hand Dynamos, Motors and Transformera,

373 Dearborn St., Chlcaso.

The Only Bells
Made witk these
ImproTementB

:

Non-Tnrning

Blnilii M
Contact Posts.

style F, Pivoted Ar-

mature Iron Frame
Bell.

Styles L R M, Iron

Box Bells.

Styles E U G, Wood
Box Pells.

Styles S A, Iron

Frame Bells.

AU have pure Platlnam
Contacts

.

Highest Grade of aU
Materials.

Manufactured by

Huebei&Manger,
286-290 Graham St.,

BbookiiYN, Nfw Toek,

THE ELECTRIC GAUGE.

The only coaveoleat and practical lostroment
for tbe purpose. Ic is indlapensable to those using
batteries and having the care of them. The Pocket
Gauge is the size of an ordinary watch, and la very
'ODVrnient for the use of linemen, lospectorPi etc.
Price, $8-00. Call for Warnf.b's Patent Eleoteio
G-ADGE. Manufactured only by

rtie St^flaril Electric Tlie Co., Watertinry, Coal

Engravars lor Western Elcelriclin,

IlLINOIS ENG. CO,,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,

CHICAGO.
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES is called to this CELEBBATEU M'ATRR
M*IIEEIj as particularly adapted lo their nee, on accoont of its remarhably steady motion,
hl^h speed and great efhcieney and larse eapaciiy for its diameter, being double
the power ol most wheels of the same diameter. It ia used by a number of the leading electl-lc com-
pacieB with great eatisfaction. In the economical use of water it is without an equal, pi'oduclDg the
highest per cent of usefai effect ^aaranteed.

SEXM> FOR CATALOGUE AND PAHTICVIjAMS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 3(J H. P. under 38 foet head. Arranged with 12-lnch Worrell Friction Coupling at one end to
disconnect pulley.

We are now p'epared to furnish Victor Turbines, either single or in pairs, on horizontar shaftl,
and where the eltuaiion admits of their use we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
Blsdon Iron b LooomotlTa Works, San Fraaoleoo, Oal., Paolflo Ooast Agents.

The Standard Open Circuit Bat-
teries of the World.

SEND FOE 0IE0UL4K AND PEICEB.

THE LECLANCHE BATTERY CO.,

Ill to 1 17 East 13IstSt., N. Y.

342 Dearborn St.,

CHICAGO.FARRTELEPHONE^ CONSTRUCTION SUPPLY CO.,
To dealers and electricians we quote the following low prices net; Magneto bells, 10,000

ohm. ^ 75; Magneto bells, 5.U00 ohm, $3.5U; Extension bells, $2.25; Hunnings dust traoamlt-
ter, aluminum front, ^1.50; Hunainps dust transmitter. $1.00; Blake transmitter, complete,
^2,00; Blake parts of transmitter, $1.00; Induction coils, each 30c; Transmitter boxes, 40c;
Kecelverf), hard rubber, 90c; Receivers, electrose, 86c; Receivers, hoobs with switch, 60c;
Backboards with battery box attachment, walnut. 90c; Backboards with battery box attach-
ment, oak. 85c; Hand cords, 3-foot 15c; Dry batteries, best tnade. 25c; Binding? povts, 5c; Elec-
trose mouth pipce. 10c; Switchboards, any size, $2.50 per line. Transmitters a Specialty.

If You
Need
a good, practical tele-

phone for long dis-

tance or wareliouse
use, write for prices

and circulars to

W. A. GnstafsoQ,

Joliet, III.

SEND FOR OUR
Nev CitalogDe of

Electrical
Books.

The meet complete of Its

kind ever pabliehed.

Bent Free to Any iddreii.

We ire Hedqmrlers
In tlis West for ftfC-
TRICAL BOOKS, and HI
orders piromptly, pre-
paid, onrecelptof price.

ElectrlelantablUhlng Co..
6 Lakeside Bnlldlng,

CHICAGO.

Headqnarters for TELEPHONES,

RECEIVERS,

TRANSMITTERS,

MAGNETO and

EXTENSION BELLS,

WIRE AND CORD,

WOOD BRACKETS,

GLASS INSULATORS.

The Most Complete
Stock.

MILWAUKEE, WIS.

Our Iiistrumenta
are absolutely

NON-INFRINGING.

Special Agent for Okonite Wire.

BOOKS On electrical subjects sent to any
address on receipt of price, postage

Electrician Publishing Co.,

6 Lakeside BnlldUig, - CHICAGO.

PRIMARY

BATTERIES.

DVER 5^VDLTS- 5 AMPER E S FROM I DEtt
BOYNTON MULTIVOLT BATTERY CO. 10. fi nnd 14

\Thlppl« Ntrppt. BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 in.

Price, S6.50.
Send for .^ample

IMPERIAL DRY BATTERY.

The Imperial Dry Battery is Mr. Wm. Burnley's latest

and improved Dry Battery, and superior in every respect to

his first, or the old 'Burnley Dry" Battery.
We are the only firm manufacturing his latest battery

All batteries are made under Mr. Burnley^s personal supervis
ion. We are the pioneers in the making of successful dry
batteries and have had more experience in this line than
any other concern in the country.

When you buy the Imperial you have the satisfaction of

knowing ihat they are made by the original dry battery man-
ufacturers and guaranteed to be the best on the market.

SKAfD FOB RETISED PRICE I.I8T.

MIAMISBURG ELECTRIC CO , Miamlsburg, 0.

NewDpmo Tenders' Hand-Bool(.
By F, B. BADT.

226 Pages, 140 Illustrations. Flexible<Cloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owpers
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAaO.

624 pagea, J3.00.

a#g^

150 pages, $1.00

SgS^SVUiU)]

SLOANt

158 pages, $1.00.

ELECTRieiAW.

135 pages, $1.00. 140 pages, $1 00.

An Excellent Series of Electrical Books.
BY T. O'COISTKOR. SI^OAHE.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside BIdg., Chicago.
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A Kokomo concern which has falsely advertised itself as the only
"Genuine Hunnings" telephone makers, and which has misrepresented
that the so-called "Hunnings" telephones are "patented in England
and America," has further falsely represented that the Western appa-
ratus at Altoona was for sale by it, and made further falsehood that it

was "installing 400 telephones at Altoona, etc." Telegrams and letters

and advertising of a libelous character were sent out by this Kokomo
concern. We simply submit the Altoona Co.'s letter:

Altoona Phoenix Telephone Company,
OFFICE: ROOnS 14 AND 15, PHtENIX BLOCK.

H. PRICE GRAFFIUS, President.

A. V. DIVELY, Theasuber.

JOHN H- HAMER, Gen'l Man«cer.

WILLARD P. BEARDSLEY, Seoebtart.

WESTERN TELEPHONE CONSTRUCTION COMPANY, AltOOlia, Pa., Nov . 4th, "95.

Chicago, Ills
.

i

GMNTLEMEN:--
We are in receipt of your recent favor concerning the offering for sale by the

American Electric Telephone Company, of Kokomo, Indiana, of the apparatus of your Company

used by us, and in reply thereto please note:

The American Electric Telephone Company did not purchase from us the apparatus

furnished by you and they had no authority whatever to offer the same for sale.

We had some difficulty with our line from this city to Hoi lidaysbur g which parallels
an Electric Street railway for about five miles, and which the American Electric Telephone
Company claimed to be in the switchboard and agreed to remedy the same.

Upon the arrival, however, of your Mr. Stitch, and his going over the matter with our

General Manager, he has made the wrong right, and our lines and telephones are now working
satisfactory.

Very Respectfully Yours, ALTOONA PHOENIX TELEPHONE COMPANY,
Per H, PRICE GRAFFIUS, Prest.

This Kokomo concern is distressed because we have been called upon to displace the poor apparatus furnished by it in a number of places,

(write Armour & Co., Chicago; Cambria Iron Works, Johnstown, and elsewhere) and has resorted to the methods mentioned to offset its unsavory record.

The Western Telephone Construction Co. is a responsible and reliable institution. Its apparatus is too well known to need further statement

than that it will endeavor to continue to keep it far in advance of competitors and now Guarantees it to be Superior, as to Switchboards

and Telephones, to any purchasable in the United States.

CAUTION: So-called "Hunnings" telephones are almost duplicates of the telephone transmitter rejected by the Government at the recent

tests, when "Western" apparatus was adopted. The patent office members of the committee reported on these "Hunnings" telephones: "Upon
examination, however, it was discovered that a patent owned by the American Bell Telephone Co. issued to Emil Berliner in i8S6, contained claims

which specifically cover this instrument."

The same concern that made these "Hunnings" telephones and "blow" about expired patents, also furnished an Arm-Rest Switch, and recently

an injunction was granted against the manufacturers of this arm-rest switch.

"Imitation (of Bell Patents) may prove of the sincerest flattery," but the reason telephone Exchange purchasers pay us twice the price and
remove other apparatus, is because our apparatus is safe and high-class.

WHY ARE OTHER PEOPLE AFRAID TO PUBLISH A LIST OF EXCHANGE TELEPHONES?

Western Telephone Construction Company,
250 S. CLINTON ST., CHICAGO, ILL.

THE TEIaEPHOKE HAKD-BOOK
By HERBERT LAWS WEBB.

Member of the A7nerican Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "J. Praoticil Guide to the Testing of iTisulated
Wires aTid Cables." Joint Author of ^^Electricity in Daily Life,^'

146 ^-iPa^ges, 13S Ill-LLStrations, Glotli, Hand-Boole 3i2:;e, FTice $1.00.
EXTRACT FROM PREFACE.

"This little 'book has no pretension to be considered a complete treatise on telephony as It exists in America. The time for such a work is not yet come. Bat it is felt that there is a demand
for a practical book on telephone working and management, and THE TELEPHONE HAND BOOK is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the hook is hased entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best hook of its kind. It is right up to date, intensely practical, and so plain and clear in its language that any one can understand and learn from i

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER 1. The Inyention of the Telephone.
3. Sound \Vaves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: its Use in the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver

'
. 10. Other Forms of Magnet Telephones.

n. The Gower. Ader and D'Arsonval Receiv-
ers, Jlercadier's Bi-Telephone.

12. The Siemens, Kotyra. Neumayer and
Bottcher Receivers.

CHAPTER 13. Carbon Transmitters.
14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18- The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
32. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bells.
36. Automatic Switches.
27. Telephone Line Construction.

CHAPTER

ruHisnea^imfpiBaipby ELECTRICIAN PMPtlSHINQ GQ-p § Lakeside Pyil^lng, CHI0AQ9.

Metallic Circuits.
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephoue Instruments.
Inspection and Maintenance.
The Condenser: its Use in Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.
Long Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Teleph-

ony. .
.

r
.

AppendiJj.

^kmm
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LARGEST MANUFACTURERS OF TELEPHONES AND

ACCESSORIES IN THE WORLD.
Over 200 Exchanges
and 30,000 Telephones
In Successful Operation.

AMERICAN ELECTRIC TELEPHONE COMPANY,
Kokomo, Ind , U.S.A.

IMITATION 18 THE 8IWCJEBEST FLATTERY.
Do not experiment with your money on imitations of our "Hunnings" Transmitter, being sold by pirates

under the name of "Hunning" "type'' and "Improved" (?). All these imitations require some form of

agitator to keep their imperfect powder in condition, which tends to grind their granulated Carbon into

fine dust or throw the transmitter into different adjustments, thus ruining their efficiency.

CAUTION.
We are the only company who have proven by the test of time (nearly two

years) our Transmitters will not pack. We own our o wn Carbon Works in the Natural Gas
District; we are able to supply the only perfect granulated Carbon. The recent imitations are only
experimental.

CAUTION.
Do you know several of the largest (?) Telephone manufacturers have recently had suits brought

against them for infringements of the well-known Watson patent as well as on several important switch-

board patents? We Irown on such pirates. Buy your apparatus from Kokomo and be safe.

American Electric Telephone Company,

Laclede Carbon & Electric Co. KUKUIVIO, IInD., U, O. A-

See our Exhibit at Cotton States and International Exposition, Electricity Building, Atlantag Ga,

AVe are replacing four linnrtrcd AVewtern Telephones and !!!»ivitchboarcl8 at Altoona. Pa. Their imitation

'Bunninss " type packed after two weeks' serviee. "Write direct to parties and ascertain the truth.'"

T
ELEPHONES an° SUPPLIED
We are sole manufacturers of the celebrated J^
KEYSTONE LONC-DISTANCE TELEPHONE, 11
an instrument which has no superior. ^^
Write to us for Catalogue and prices.

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

THE STANDARD

LONG DISTANCE AND

EXCHANGE TELEPHONE,
JUADISON, ^VIS.

EMPLOYING MILDE MICROPHONE.
JUilde Battery Transmitter. No adjustment required, wm

not pack or get out of order.

We invite competition with all other instiuments,
aud send PhoneB for test to any part of the United States.

It is Absolutely Non-rnfringlng.

We Guarantee Protection to All Customers
TBSTlHIOAriAI^S

We submit among hundreds of others the following testimonials, and call attention to the fact that
they are from expert electricians, managers of exchanges and superintendents of railroad telegraptL
"A whisper is dlsUntly heard. We pronounce

the Standard perfect. "Steele Co. (N.D.) Tel. Co.

"We tallied to Bowell, 75 miles, through storm
Indoctlon, Have discarded the Bell for Standard.''

Peoos Ihbioation & Imp. Co.,
Eddy, New Mexico.

*'Have used Oashman, Harrison and Bell, but

consider the Standard far superior."
C. A. Rood, Reedsburg, Wis.

"I should recommend Standard to our people, as

against any other with which I am familiar. The
test we gave was between St. Paul and Dickinson,
659 miles." 0. C. Qbeene,

Snpt. Telg. Northern Pacific Ry.

"Your instruments are working very nicely and
every one exceedingly pleased with them. You
will have all the business you can do."

Home Telephone Co., Sioux City, Iowa.

"The Standard when known will knock out :^-
ferlor instuments." tj. J. Trt,

Supt. Tel. C, M. & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" By.

"Have given Standard extremely hard testwhere
Induction is heavy, with most satisfactory results.

J. R. Michaels,
Snpt. Tel. St. Paul & Duluth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." Hdmphbet Jones,

Washington C. H., Ohio.

"Their efficiency and working is perfect. We
shall use nothing but Standard."

Gallagher Beob. Meridian, Misa.

COBBESPONDfiATCE 801^IC1T£I>.

"<-. STANDARD TELEPHONE & ELECTRIC CO.
Madison,

Wisconsin.

r. I>. SPOOmOli PiwI4«b<. _ B. a. TATLOB, Xirwaiww. s. W. BATOHEX.DEB, Bwnstuj.

INDIANAPOLIS ELECTRIC COMPANY.
Our Telephones have proven a huge success,

And our success is huger in

Street Railway Material,

Arc and Incandescent Apparatus,

Line Material, Wire, Tape,

Annunciators, Bells, Etc.

Careful and high-class Engineering.

Lowest Prices a Certainty.

INDIANAPOLIS ELECTRIC COMPANY, - Indianapolis, Ind.

We well WestiTii Elet'tric ami M'ei^tiushoiise Electric Mfg. I'o/.s Supplies

TELEPHONE CORDS ^M'
The M.£B. Telephone Co.

Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U.S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.
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THE FREEMM

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Always on

Hand.

AGENTS WANTED IN ALL CITIES.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
. CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

J. Frank Dnnbar,

Treasurer, iiu ii x uii xiwi/jjxi uui^

'87 Summer St., Boston Mass.

A MEW^ BOOK!

New Dynamo Tenders' Hand- Book.
226 Pages. 138 Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copiefc

have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD
WORE for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

@ LAKESIDE BIUI.SING, GHieAGO.

r!3i,
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Directory of Principal Electrical and IVIechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

Consulting Electrical EDgineer.

6PEC1AI,TY:
Electric Railways aod Power Stations.

1541 Marqnette BIdg., Chirago.

William H. Bryan, M.Ain.soc.M.E.

Mechanical and Electrical Engineer.

Consnltatlone^ Keports, Estlma'"e8, Plane, Speci-
fications, Superintendence. Teste, Parchaslng.

Designs of Central Stations a Specialty.

Turner Bai1din°r, flit. I^ouib.

J. FRAXCIS SMAL.L, Prop'r.

Chicago Electro-Meclianical Enterprise Co.,

Designers, Draughtsmen and Contractors

OF ANT

Machinery^ ApplianGes''^MeGhaniGS^'>' Electricity.

Suite 1339-1340 Monadnock Block, CHICAGO.

Patent Office Work
B Specialty. Consulting Engineer,

New Inventions
Developed.

We make drawings for any-
thing.

We invent to order.

We solicit patent cansee.

We are in a position to inter-
est Capital in any device of
merit.

What have yont

Write or call at our office.

All comma nications stricty
confidential.

Forde Bain,
Electrical ard
Mechanical Engineer.

Flans, Specifications and
General Engineering.

Expert In Patent Oanees.

Suite 1657. 1658 and 1659
Monadnock Bullding^, CHICAGO.

Con enlting,
Designing,
Supervising,
Constructing,
Testing.

Frank C. Perkins,

Consulting Electrical Engineer,

J2Q Erie Co. Bank Bldg.,

BUFFAIiO, N. y.

W. H. Schott, E. E.,
Consulting and Contracting Eng'r.

Ooosalting, Specifioations, Testing, Specialties.
Electric Street Kailways, Electric Lighting
and Steam Plants installed Complete. Pres-
ent properties looked over and Improved.
Boom 1638 Monadnock, CHICAGO.

Telephone Harrison 284.

For the "WESTERN ELECTRICIAN,

3X.OO.

Subscrilie for the Western Electrician,

MOONLIGHT SCHEDULE
(or 1890,

Ready December 1st.

Send 10 cents for a copy. Liberal discount if

large quantities are ordered.

ELECTRICIAN PUBLISHING CO.,

C Lakeside Bldg., Chicago.

THE STEVENS FLDSH SWITCH.
These Switches are second to none. They are fire and damp proof. Mechanism is

simplicity itself. Nothing to get out of order. Make and break so wide that

no arc can form. Wired without removing casing. Buttons made of mother
of pearl. Base made of vulcabeston with porcelain cases.

PARTICULAR ATTENTION IS CALLED TO OUR NEW
Write for price list and discount.

DOUBLE POLE SWITCH.

THE ELECTRIC PROTECTION COMPANY,
Single Pole.Double Pole,3-Way,
4-W6y. anything you may want.

MANUFACTURERS,
10^6 Filbert Street. PHlIiAD£IiPHIA. New Double Pole.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent Improvementfl made In the New Ameiisan Turbine have Increased the power as per their dlank
eter, and prodnoed greater efficiency from whole to half water than any other turbine, as evidenced by the
foUowiui^. copied from certified tests made at Holyoke. Maes., on the dates named, and signed by A, F. Slr«k>

man, engineer in charge of experiments, and E. S. Waters, hydraulic engineer.
The originals of these certificates and teste of other sized wheels oan be seen at onr office.

Test of a 45 -inch Wheel-July 9, 1894. Test of a 43-inoh Wheel -July 14, 1894.

Head.
Rev. per
Min.

Ou.Ft.
per Sec.

Horee
Power.

P'rOent Head.
Rev. per
Min.

On. Ft.
per Sec.

Horse
Power. P'rOent

Whole Gate
'a "
U
%
V,

16.06
16.42

16.78
17.03

16.86

119,17
122.00

117.33
111.83
118.67

141.68
127.18
11260
98.12
82.117

206.27
196.19
176.74
149.99
118.40

79 76
82.68

82.18
79.31

76.62

Wliole Qate
%

%
V,

16.33
16.66
16.69

17.13

17.48

128.00
134.80
129.33
12&.25

121.00

134.18
120.85
104.86

92 76
70.80

199.66
188.14
162.89
142.40

98.86

80.50

83.09
82.77
79 21
70.60

^—

-

For luformatloD and catalogue write

THE DAYTON GLOBE IRON WORKS CO..Dayton,OJ.S:A.

/ii^TOtf^^^fiawMWifilffffiitfififMMfriiii

L. M

.

m6VES . 1; MANUFACTURER , PHILADELPHIA , PA

.

WATER WHEELS
For heads of 3 feet to 2000 feet.

KpeciuUy designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a liirh g:<>aranteed percentas*' ""d great steadiness of

motion, under variable loads. An unequal*^*! concentration of power,
and an unprerettented higrh velocity. Ita <iuickly operating bal-
anced grates, affords prompt and fine regulation by governor. Satis-
faction guaranteed where others fail. Wrlie for catalogue, and elate

your waiita.

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Congress St., East DETROIT, MICH.

LaATINUM
For all Purposes.

B Scrap and Native Platiuum Purchased.^^ BAKKR & CO., 408-414 New Jersey
Railroad Ave-^ Newarli, N. J.

P
CALIFORNIA EXCURSIONS.
P£KSOaiaijL.y conducted.

Leave Chicago via the Burlington Route (0, B.
& Q. E. E.) every Wednesday at 6.35 p, m. Eoute
via Denver, Denver & Eio Grande Ry. (the scenic
line) and Salt Dake City. These excureiona are
accompanied by an experieoced agent, of the
Burlington Eoute, thoroughly familiar with Cali

fornia. The Inteet model of Pullman tourist sleep-

ing cars are used. They are fitted with every
comfort; carcete, upholstered seats, mattresaea,
pUlowa, bed linen, toilet room^, etc. They lack
onlysoDie of the expensive finish of the Pullmnna
run on the limited express trains, while the cost
per berth is only about one-third. Ask your near-
est ticket agent for particulars and descriptive
folders, or write to T. A Grady, Manager Burling
ton Route Excursion Bureau, 211 Clark Street"

Ohioago, 111.

Going to
California.
The Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and withont change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicaeo

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction of plant. Consult us it possible before completing your plaos.

With REPLOQLE'S CO^POU^D REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes. Including Electric
Railway, Power arid Lighting Plants. We make and sell all of Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not
satisfactory, write us- Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Qives more power as to diameter ivitb a

higher percentase ofnsefal effect than any other
Tvuter-wheel heretofore made. All alzee, right and left

hand, are built from patterns perfected under eratematlo tests lo
the Holyoke Testing Flume.

Parties having power plants which are uneatlafaotorT, an4
those ooatemplaUng the improvement of powers, will find It t*
their luterestto confer with me, as 1 am ^villine to guar-
antee results Tvhere others have failed, no mat*
ter TC^hat make ofturbine has been in use. t^TATB
KF.oriRESlENTS ANO »END FOB CATA«
LOOUK.

S. MORGAN SMITH. York, Pa.
Ettlm&teB fomiihed fvr oomplet* power pUnts utA

TMolki cuaruitfw^.

FUSE WIRE )--'--.„, .

AND LINKSr capacity.
\ Absolniely

FOR ALL SYSTEMS. J iini:-orm.

The Independent Electric Co.,

39th St and Stewart Ave.. Chicago.

riectric Railway Supplies
^^^ fflBJi^lW "™IIW]1WtI»J|^^ The largest and luoet prosperous stree
^^B (r;sTT.^^flRHRH^^h3'^B^K^^ tn all others on account of crreater strentrtl

GEARS. PINIONS. BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies in tlie country are using our sapplles, and they prefer them
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treaeur«r.

J. K. MoGINLEY, Vice-President. E S. MABTIN, Superintendent of Works.

ALLEGHENY. PA.
OHAS. J. MAYER, ITi'i Betz Building, Philadelphia. Pa., Middle States Salea Department.
OHAS. N. WOOD, 180 ."-ummer St.. Boston. Mass., New England States Sales Department.
STANDARD R'Y SUPPX.Y CO., Moiiadnock Block, Chicago, 111., N. W. States Sales Department.
A. S. PARTRIDGE. Bauk of Commerce Building, St. Louis, Mo., S. W. States Sales Department.
OHAS. A. OAVAGNA, Neave Building, Cincinnati Ohio. Central States Sales Department
EDWARD P. SHARP, 44 Niagara St., Buffalo, N. Y,, Northern States Sales Department.

BOHMINKE & NEWMAN, New QrleaPH SaleB Dept. No. 321 Magazine St., New Orleans, La. JOSHUA HBNDY MACHINE 00.< Paolflo Ooaat Sales Dept., No. 88 Preemcmt St. San Franoteoo. Oal.

BTJi
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Edwin Harrington, Son $t Co., Inc.,

lathes, , r-m
PennsylTania Ave.,

Philadelphia, Pa

Drill Presses,

Traveling

Cranes

RELIABLESENGINE.
Automatic Cat-Off, t^elf-OUlne^

Perfect Regulation,
ISimple Coustrnction.

0_/' Adapted for Electric Lighter any Purpose requiring

/^--// Power and Heavy, Continuous Worfc.
"^ Moderate Prices.

Write for Circulars and Prices to the Manufacturers.

J. F. CHUSE & CO., MATTOON, ILL.

On electrical subjects sent

to any address on receipt

of price, postage

Electrician PobllsUng Co.,

6 Lakeside Building,

Chicago.

FREE!
Our 24-page cataloerue oC Organs,
also our new and elegant catalogue
of Pianos, containing 16 pp. We
have the largest manufactory m
the world.rrom w hichwe seil direct
totheconsumerat wholesale prices,
thua saving the profitsof thedealer
and the commissions of the agents.
We furnish a lirstH^IassOrgan.'war
ranted 20 years, wich C07 Cfl
stool and book.foronly w^ lUU
Ko money required until instru-

ment has been thorouphly tested
in yourown house. Sold on instal-
ments. Easy payment.
We positively guaraniee every

OrganandPiano23i/ears. Sendfor
catalogue at once if youwantto ob-
tain the greatest bargain on earth.
Write name and, j.ddress plainly,
and we will send by mail same day
letter is received. As an advertise
ment, we will sell the first Piano of
ourmaitein a» I TE Stool, booK
place for on IyO I ' W" and co\er

_ free. Keguiar price, $350,

BEETHOVEN PFANO &. ORGAN CO.i P> O. Box 1309 WASHINGTON, N, tl.

J« G. BRILL COMPANY, - - - PHILADELPHIA,
BUILDEES or EAELWAT AND TEAMWAT OAES OF ALL GLASSES.

New Orleans Branch:
316=318 St. Charles St.

Memphis Branch:
203 Ha in St.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers ot the

Morrin "Climax" and "Compound Safety

Water Tube Boilers.

BUILT IN UNITS OF SO TO lOO H. P.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc, and All Classes of Iron Work.

Specifications, drairings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

Bound Volumes
OF THE

y^ESTERN [lEGTRIGIAN

FOB BAJiS,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, Chicago.

Racine Automatic
HIGH SPEED

ENGINES.
From 1 to 125 H. P.

Especially adrtpted for

ELECTRIC
LIGHTING,

And all places where
higli speed in connecliou
witb economy is desired.

Over 2,500 in use.

Porcupine auu Tubnlar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new 1

to ti H. P. Automatic
Engine and Boiler
ouifit.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Buildingi

Works. Racine. Wis. CHICAGO, ILL.. U. S. A.

Special attention given to the building of Electric Motor and Trail Oara.

Builders of Brill No. 21 Truck with aolid forged frame, and "Earelia" Maximum Traction Pivotal Tract.

ROOT IMPROVED WATER TOBE BOILER.

SBLLINO AGENTS:

Monadnock Block, Chicago, 111.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
^^ MFG. CO.,

""if^ 28 Cliff Street, NEW YORK.
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THE

ORIGINAIii

SAWYER -MAN

Incandescent

Lamps.
ORNAMENTAL STYLE, 20 1. ORNAMENTAL STYLE, 206.

With our Improved facilities for manufacture, the original SAWYER-IVIAN LAMPS will remain as ever

THE STANDARD OF EXCELLENCE.
TEST ON SAWYER-MAN LAMPS.

Lamps Tested New, Aftei Burning 100 Hours, After BurniDg 300 Hours, After Burning 600 Hours,
Lamp
No.

9-12-95. S-17-95. 8-30-95. 10-7-95.. Hours
Burned.

C. P. CurreDt. C. P. Current. C. P. Current. C. P. Current.

21 18.0 10 180 10 15.8 10 13.2 9 600
22 16.5 Lamps. 17.0 Lamps. 14.3 Lamps. B.O Lamps.
23 18.6 9.99 17.5 9.97 15.2 9.99 12 4 8.83
24 15.5 Amperes 152 Amperes 13.6 Amperes 130 Amperes
25 18.0 Watts 18.0 Watts 18.3 Watts 13 Watts
26 17.5 per C. P. 17.5 per C. P. 16.0 per C. P. 14.4 per C. P.
27 17.1 2.97 17.0 2.9 14.8 3.2 ISO 3.8
28 15.2 15.8 14.6 12 2
29 15.2 15.1 143 1 15
30 16.2 15.5 14.7 13 5

Average, 1 6.78 16.65 14.86 12.9

These are not results from "manufacturers' tests," but are from the regular tests of a large central station, the lamps being taken at random
from a shipment of 2,000. The letter accompanying the above states: "The lamps were burned during the test at a voltage about 2 per
cent, to 4 per cent, above that for which they are marked, and at which the candle power and current measurements were made."

Write to our Nearest Office for Prices and Discounts.

Westinghouse Electric & Manufacturing Company,

NEW YORK; 120 Broadway.

BOSTON: Exchange Building.

CHICAGO: New York Life Bldg.

TACOMA, WASH.: 102 S. loth St.

PITTSBURG: Westinghouse Bldg.

PHILADELPHIA: Girard Bldg.

S r. LOUIS: American Central Bldg.

CHARLOTTE, N. C:

36-38 College St.

SYR.ACUSE, N. Y. : Bastable Bldg.

SAN FRANCISCO: Mills Bldg.

50 VOLT. 100 VOLT-
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MANUPACTURtD BY THE

foRT ^AYNE Electric ^rporation.

FORT WAYNE, In D.



WESTERN ELECTRICIAN. November 23, 1895

POROUS ^^^'^

j5^**' 1895.

<# ^
-CUPS

WTiy not get
the best?

1888. ^^^>

ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South 2:^ St. : Philadelphia

Catalogues on Application
Send Bueicess Card and mention

Western Eleotbioian.

eiUiNE RAWHIDE

£e leather,

hultzs patent

pulley cover.

mSmz PATENT i;^bki?^^''"aSd^^^""'
WOVEN IJMTHER LINK BELTING, t,'^^^|£LT CEMENT.

Dynamo ^*^^H7nr(Trrirlar";.
C^ELTINGr. »t. I.011I8, Mo. r. S. A ^^mijDr[irculars-

BKA:iOHE3: ISl Summer St., Boston; 113 Liberty St., New Tori; 129 North Bd St., FbUadelphls.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

6 liakeside Blftg.. - Chicago. $1.00

oiU>ei

fi/OftM^

IT IS'THEBBT FULL THREADS ATOtlECUT ALL PARTS

SUBJECT TO WEAB CAST HARDEMEO. ALL GUIDES OF HARO

LNLO STLLL, ADJUSTABLE DIE5. tXACT 5IZL IRON.',"

yjiSOVLRSIZE IRON CUT WITHSAHE DIE ! I"!'*

^—^FINE TOOLS—

^

CK.c^so. Ill W.S./A

VULCANIZED FIBRE CO.

£]Sa?.A.^XiXS^EU9 1873.
SOI^K 9fANVFA€TUBi:BS( OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wir'^^^^T^IlDKi. The Standard Electrical Insnlating Material ofthe World, i* Sir^.: h.t.

Black Diamond File Works.
Est. 1803. Inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Oar regular goods are on sale in e^ery leading Hardware
Store in the United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia. Pa.

MANY SWITCHES
HAVE OCME AND aONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TBY THEM AND WONDER WHY YOU EVBB USED

ANY OTHEK.

O. S. PLATT, • 88-102 Cannon St., Bridgeport, Conn

HIGH GRADE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

W. B. SOUTHGATE <Sc CO.,
146 "B" Franklin Street, BOSTOK, M^SS.

SEIiI.IXG iLOESTS FOR

WHITNEY ELECTRICAL INSTRUMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATE FOR ELECTRICAL PURPOSES.

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILU
A. W. SOLOMON, SayaDnah, Ga. JOSHUA HENDT MAOH. WORKS,
HOEFGEN, MOXHAM & CO., San Tranciaco, CaL

No. 80 William St., New York.

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

Electrlo Llghtiag and
Power ApparatuB,

The Brash Doable Arc

Lamp Patents Buatalned b;

repeated decisions

of IT. S, Coorts.

THE

BRUSH
ELECTRIC CO.,

Agencies in all large cities.

The Bussell Electric Company,
Ko.IOArcDynamo.lOOUghts.S.OOOcandlepower. „ Denver, Colo.

Eagnall & Hiiiis, Yokohama, Japan, office and WsFfcs, Cor. Belden and Ilason 8t9.. CliETK^AJm, OHIO



Wh. \m>

$3 per Annum. EVERY SATURDAY.
Vol. XVII. CHICAGO, NOVEMBER 30, i? No. 22

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"''H.''R.'HixsoNr' Simplex Blectrical Company,
1137 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial, ITndersronnd and Submarine, I

tor Telephone. Telegraph, Usht and Power.

JSEBITE TAPES. Write for oatalogaes, samples and prloM.

XT. St. BBIXE'F, 9Ifr.. 3. K. HA.ai, 6en<l Agent
I

803 Broadway, Blew Yorli.

S. F. B. MOBSE, CAJLIt'OHNlA KI^EC. WKS.
Ciilcaso, 111. t$an Francisco, I'al.

HKW OBIiEANH BliFC. CO.. NrAV Orleans, I/a.

HOLIDAY LIGHTING.
Can be made most eSectWe by using the

(200, 800 and 500 candle power, any voltage.)

ELECTRIC APPLIANCE COMPANY,
<jreneral IVestern Agents. S49 JUadison.St., Chicago.

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS.

Received only A-fvard for Trolleys at ClilcasOr

'Manntactnredby AIiBERT & J. H. ANDEBSON, 289-293 A St., Boston, Mass.

jj^rj? ^j? r{? 'ir ':Jr '>!? tf? 'Ir *!* rj? 5«:

"^ "The eye of the girl I love ^^ is the greatest power on ^
•^ earth," and the most bril- 4^

liant save the Standard arc ^
light ot the world. For ^
that's a double-s e r v i c e,

weatherproof lamp.

Ponder the pages of oar book;
mailed free.

Standabd Electeio Company,
205 La Salle St., cor. Adams,

Chicago.

*
^
^

S.'StS^O°/E'^^B, jBoBlnos, Manage™. GEO. T. MAN80N,
Genu Snpt.

W, H. HODGINS,
Seoretary,

THE OKONITE COMPANY, LIMITED,

13 Park Row, New Yorko
INSULATED

WIRES AiDCABLES,
For Aarial, Submarine and Underground Uit.

Candee Aerial Wires.

Hanson Protecting Tape.

Okonite Waterproof Tape
BRANCHES :Chlcaeo, BoBton, Philadelphia, Pittsburffh, Minneapolla, Cincinnati,

KaneasCity. Omaha, I.oniaTille, St. Iionie. San Francisco. X^ondon and So. America.

^oN';;:

SOLAR GARBONi MANUFACTURING CO.,
MADirFACTUBBBS OF

Carbon Brushes. Battery Carbons,

Solid Electric Light Carbons,
For any Syatem, of any degree of hardness.

Soft Cored Carbons (kot boi^i^ow),
For Arc Lempe on Incandescent and Railway Circuits

jSOLAR^CARBON AND MANUFACTURING CO.,
I

95 FIFTH AVENUE. PITTSBURG. PA.

WESTON ENGINES.
High Pressure Boilers.

Compiete Power Piants.
Estimates and Drawing^s Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPKESENTATIVES.
JULIAN SCHOtL & 00., - 126 Liberty St., N. T. Olty.

HOFFMAU-RUSSELL CO., - 82 Lalie St., OhloagQ, lU.
80EANT0N SDPPLT S MAOH'Y CO., - Soranton, P«.
THOS. K.CAEEY St BBOS. CO.. 26 Light St., Baltimore, Md.
MITCHELL. LEWIS & BTATER CO.. Seattle. Wash.

^ESTIIB ElBGMcal \mmml Co.,

II4-I20 William St., NEWARK, N. J., U. S. A.

WesIoq Staidiril Portable Birect Heading

Volfmeters, MillifQltineters, Voltammeters,

Hmmeters, Milllammeters,

Brcund Detectors and Circuit Testers,

Olimineters, Portabie Galvanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-
ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption
of energy.

Mention the Westebn ELEOTBrcLAN when writing
for catalogues.

Weston Portable 4,:alTttiioine1er for
Bridge Worb,

IMPORTED

Carbons
FOR ARC LIGHTS.

/equaltothe
BEST.

Kept in Stock.

Ed.Wertheim,
S5 S. Canal St.,

CHICAGO.

Best

Boilers.

Onr Boiler Shop ia eqoipped for
mailing large boilers ia two sheets
as ?hown in the cut. No seams In
fire, no laps to catch scale and mnd;

. bottoms smooth and easily cleaned.

The Murraylron Works Co.,

BURUNGtTON, IA.

WRITE
FOR PRICES

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 OUve Street, ST. LOOTS.

IRON
CLAD

RHEOSTATS,
niANUFAOTUBED BZ

Geo. L. Colgate Company,

136 Liberty St., New Yorlc.

MANOTACTDBEE OF

IlffSUI.A.TED BliESCTRIG WIRE,
X^IL,3SS:iBi:,X: COBDS and C^BX^ES.

jM« and Z0» North Thlrit Street. - - PKUiADBIiPHIA, FA.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

0. J . Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, Hamilton, St., Boston, Mass.
Ed. P. Sharp. i4 Niagara St., Buffalo. N. Y.
Arthur S. Partridge, Bank of Oommerce Bldg.

,

St. Louis, Mo,
J. M. Atkinson & Co., 1439 Monadnooi Bldg.,

Chicago, 111.

Beger & Atwater, 2UPine St. San Francisco,
Galltoraia.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.
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THOMSON
ALTERNATING CURRENT

ARC LAMP.
THE ONLY ARC LAMP SUCCESSFULLY

MEETING THE REQUIREMENTS OF AL-

TERNATING CURRENT ARC LIGHT

SERVICE.

WHAT USERS SAY:
"We have carefully tested your Alternating Arc Lamp and find it gives

better satisfaction than any other arc lamp on our circuits."

"We are satisfied thatiit is very economical and efficient, and its simplicity

of construction makes it very desirable to manage and manipulate."

"We have tried other makes of alternating arc lamps and have returned

them to the makers, finding that the T. H. is the best on the market."

"I find that it has a steady feed with large variation in voltage."

POSSESSES ALL
THE ADVAN-
TAGES OF THE BEST ARC LAMPS OPERATED BY

DIRECT
CURRENT.

THE MINIMUM OF ENERGY
-A-losorlosd. in. tiic I3sg:-a.la<ting: 2s/^ecli.a,rj.is3

THE MAXIMUM OF LIGHT
Ka,d.ia.ted. fLGim. tla.© ^xc.

ALMOST NOISELESS.

SIMPLE AND COMPACT.

RELIABLE AND EFFICIENT.

FOR INDOOR

OR OUTDOOR USE.

PLAIN OR ORNAMENTAL.

WRITE FCR PRICES.

GENERAL ELECTRIC COMPANY
f

Boston, Mass., 180 Summer Street.
New York, N. Y., 44 Broad Street.
Syracuse N. Y., Sedgwick, Andrews & Kennedy Bldg
Buffalo, N. Y., Erie County Savings Bank Building
Philadelphia, Pa., 509 Arch Street.
Baltimore, Md., 327 East German Street.
Pittsburg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N. Y.
SALES OFFICES

:

Atlanta, Ga,, Equitable Building.
Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.
Detroit, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13th Street.

Kansas City, Mo.. New York Life Building.
St. Louis, Mo., Wainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 16th Street.

San Francisco, Cal., 15 First Street.

Portland, Ore., Worcester Bldg.

Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.
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Adams-BagBall El. Co.... iTii

American Elec. Mfg.Co... xxil

American Electrical.
Worts

Am. Silk Mfg. Co xlli

Anderson, Albert &J. M... 1

Andrae, J. & Sons Co.

Arnold, B. J

Aaerbach-WooivertonELCo.—

Babcock & Wilcox Co., Ttie. 1

Bain, Foree xvii

Ball & Wood Co., The..

Barnes, Wallace x

Barnett Co., G. A H xxii
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Co
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Brill Co., J. Q.. .. six

Brliey, W. R 1
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xTiii
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Co
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Lukenslron A Steel Co.. xix

MacCurdy A Smith xl
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Morris, Tasker A Co x

Moyes, L. M iviii

MunsellACo., Eugene... iv

Murray Iron Wks. Co i
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Co xi

.XVIH
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Ostrander A Co.. W. R.... xxii

Otto Gas Engine Wks .... xix
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Partridge Carbon Co i

Peerless Rubber Mfg. Co,, x

Perkins, Frank C xvii

Peru Elec. Mfg. Co vii

PhillipB Ins'd, Wire Co. . .. xi

Phosphor-Bronxe Smelting
Co., Ltd xix

Piatt, O. S IV

Queen A Co., Inc xii

Racine Hardware Co...... xix

Reislnger, Hugo vi

Replogle Governor Wks. . xviii

Richards A Mpacbam xv

Roth Bros. A Co

Samson Cordage Wks x

Schoonmaker, A. O xii

Scbott.W. H xvii

Shultz Belting Co xxii

Siemens A Halske E. Co. .

Simplex Electrical Co.,The, 1

Sioux City Brass Works . .

S. K. C. Specialty Co

Smith, S. Morgan xviii

Solar Carbon A Mfg. Co.. i

Southgate A Co., W. B...

Standard Electric Co i

Standard Electrio Time Co. xii

Standard Tel. A Elec. Co. xv

Standard Thermometer Co. iv

Standard Underground Ca-
bleCo i

Stanley Electric Manufac-
turing Co vi

Stilwell-6ien3e A Smith-
Valle Co xii, xiii

Swarts Metal Refining Co.. xii

Union Heater Sup. Co x

United Electrio Improve-
ment Co

U.S. Telephone Const. Co. xv

Vulcanized Fibre Co xxii

Wagner El. Mfg. Co vii

Walker Mfg. Co

Want Advertisements xii

Waterman, Chas. H iv

Webster, Warren A Co xix

Wertheim, Ed

Western Electric Co..

Western Telephone
struction Co

WestlnghouseElec. and Mfg.
Co X

Westinghouse Mach. Co. vlil

Weston Electrical Inst. Co.. i

Weston Elaine Co

Whitney Elec. Inst. Co.,

an

CUSSIFiED LIST.

Aeonjaniators

.

Electric Storage Battery Co.
Otiio Storage Battery Co.

Ajumnciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Electric Appliance Co.
Ostrander ACa, W. R.
Partrick A Carter Co.

Arc JLampH,
Adams-Bflgnall Elec. Co.
Auerbach-Wcolverton El. Co.
Central Electric Co.
Chicago Gen'l Fixture Co
Ft. Wayne Elec. Corporation
General Electrio Co.
Helios Elertric Co.
Standard Electric Co.
Standard Thermometer Co.
Waterman C. H.
Westinghouse El. A Mfg. Go.

Arc lil^ht Cord.
Samson Cordage Wks.

Batteries and Jars.
Andrae A Sons, J.
Boynton Multivolt Batt'yCo.
Butler Hard Rubber (jo.
Central Electric Co.
Chicago Genl Fixture Co.
Commeicial Elec. Sup. Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Storage Battery Co.
jordon-Burnham Bat. Co.
KesterElec. Mfg. ( o.
Leclanohe Battery Co., The.
MlamiBburg Electric Co.
Newton Rubber Wka.
Ohio Storage Battery Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Western Electrio Co.

BeUs.
Andrae A Sons, J.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Partrick & Carter Co
Western Electrio Co.

Beltina,
Chicago Belting Co.
Shultz Belting uo.

Bloir Torches.
Union Heater Supply Co.

BoUers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Murray Iron Works Co.
Racine Hardware Go.
Weston Engine Co.

Books, BlectrlcaL
Electrician Pablishlng Co.

Bronze .

Besly &Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brnsbes.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Kester Elec. Mfg. Co.
Partridge Carbon Go.
Solar Carbon A Mfg. Co.
Wirt, Chas.
Younglove & Gere.

Bnrelar Alarms.
Central Electric Co.
Electric Appliance Co.
Partrick A Garter Go.
Western Electric Co.

Cables(See Insulated Wires.)
Cables, £lectrlc .(See In-
sulated Wires), Copper,
t^heet and Bar.
American Elec. Works.
Brlxey, W. R.
Central Electric Co.
Eastern Electrio Cable Go.
Elec. Engr. A Supply Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground G.Co.
Western Electric Go.

Carbons,Points APIates.
Central Electric Co.
Gulcago Gen'l Fixture Co.
General Electric Go.
Hardtmuth A Co., F.
Partridge Carbon Co.
Reislnger, Hugo.
Solar Carbon A Mfg. Co.
Wertheim Ed.
Western Electric Co.

Clochs, TTatchnien's.
- Southgate A Co., W. B.
Compound.
KesterElec. Mfg. Co.

Condnlts.
CSntral Electric Go.
Interior Conduit A Ins. Co.

Constmctlon A Repairs.
Ft.Wayne Elec. Corporation.
Hartley Elec. Wks.
Homer A Co., F. E.
Richards A Meacham

Contractors and. Blectric
l4ifi;lLt Plants,

Arnold, B. J,
Bain, Foree.
Brush Electric Co.
Bryan, Wm. H.
Card Electric Co.
Chic, Elec.-Mech. Ent. Co.
Eddy Elec. Mfg. Co.
Ft Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Interior Conduit A Ins. Co.
Perkinp, Frank C.
Schott, W. H.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec improvement Co
Westinghouse Elec A Mfg. Co.
Western Electrio Co.

Copper.
Besly A Co., Chas. H.
MlamiBburg Eleotrlc Co.

Copper Wires
American Electrical Works.
Besly A Co., Chas. H.
Brlxey, W. R.
Central Electrio Co.
Commercial Elec. Sup. Co.
Electrio Appliance Co.
Flberite Co., The.
General Electric Co.
independent Electric Go.
National India Rubber Uo.
Okonlte Co. The.
PhililpH Insulated Wire Co.
Simplex Electrical Ca
Standard Underground C. Co.
Western Electric Co.

t^OFdsee,
McEvoy, C. H.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brady, T. H.
Central Electric Co.
Central Mfg. Co.
Commercial E'ec. Sup. Co.
Electric Appliance uo.
Elec. Engr. A Supply Co.
FarrTei. AConst. Supply Co.
FiberiteCo., The.^ -

Locke, F. M.
Nuttal Co., R. D.
Partrick A Carter Co.

Cnt-Onts and SiFitohes.
Anderson. Albert A J. M.
Andrae A Sons, J.

Bryant Electric Go.
Central Electric Co.
Chicago Edison Co.
Chicago Genl Fixture Co.
Colgate Co., Geo. L.
Commercial Elec. Sup. Co.
Kddy Elec. Mfg. Go.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel. A Const. Supply Co.
Flberite Co.^The.
Forest City Elec. Wks.
Ft. Wayne Elec. Corporation,
General Electric Co.
Hart A Hegeman Mfg. Co.
ladlanapolis Elec. Co.
Interior Conduit A Ins. Co.
Louisville Eliec. Wka.
MacCurdy A Smith.
Nuttal] Co., R. D.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt, O S.

Wagner Elec. Mfg. Co.

Desks.
Ithaca Desk Co.

Dynamos.
Brush Electric Go.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Go.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Siemens A Halske Elec. Go.
StaodaiKi Electric Go.
Walker Mfg. Co.
Western Electric Co.
WestlnghouseElec. AMfg.Co,

Economizers.
Fuel Economizer Co.

dlectric Bailirays.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Klectrlcal and Aleclianl-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan, Wm. H
Chic. Elec.-Mech. Ent. Co.
Eddy Elec. Mfg. Co.
Perkins. Frank C.
Schott, W. H.

Electrical Instmments.
Anderson, AlbertA J. M.
Central Electric Co.
Commercistl.Elec. Sup. Co.
Electric Appliimce Go.
Elec. Engr. A Supply Co.
Interior Condutt A Ins. Co.
Nuttall Co., R, D;
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.
Southgate A Co., W. B.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Commercial Elec. Sup. Co.
Electric Protection Co.
S. K. G. Specialty Co.

Electro-Platinff Affaeb'y.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Go.

Engines* Gas.
Otto Gas Engine Wks.

Eneines, Steam.
BaU A Wood Co., The.
Chuse A Co., J. F.
Murray Iron Works Co.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Co.

EnarraTers.
Chic. Electro A Stereo Co.

Fan Ontfits.
Central Electric Co.
Interior Conduit A Ins. , Co.
Roth Bros. A Co.

Feed ITater Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Yuloantied Fibre Oo.-

Barnett Co., G. A H.

Forges-
Unlon Heater Supply Co.

Fuse Wire.
Brlxey, W. R.
Central Electric Co.
Electric Appliance Co.
Flberite Co., The.
General Electric Go.
Independent Electric Go,

Gaskets.
Peerless Rubber Mfg. Co.

Gas Ijl^htins, Electric.
Partrick A Garter Co.

Gears.
Besly A Co., Chas. H.
Nuttall Co., R, D.

General Elec. Sapplles.
Anderson, Albert A J. M.
Andrae A Sons, J.
Berliner Telephone Co.
Besly A Co., Chas. H.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co.. Geo. L.
Commercial Elec. Sup. Co.
Erectnc Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel- A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Indianapolis Elec. Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Metropolitan Electric Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S. K. C. Specialty Co.
Standard Tel. A Elec. Co.

Globes and Electrical
Glassware.

Edgerton Pottery Co.
Peru Elec. Mfg. Co.

Gov'nors, ^Vater wheel.
Lombard Water Wheel Gv. Co.

Grapiute (Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
Butler Hard Rubber Go.
Flberite Co.. The.
Newton Rubber Wks.

HeaUng. Electric.
Bowen, W. J.

Insniators and Insnlat-
iiiS Materials

Anderson, Albert A J. M.
Andrae A Sor?, J.
Brlxey, W. R.
Btitler Hard Rubber Co.
Central Electric Co.
Commercial Elec. S p. Co.
Electric Appliance Cu.
Elec. Engr. A Supply Co.
Empire China Works.
Parr Tel. A Const. Supply Co.
Flberite Co., The.
Hart A Hegeman Mfg. Go.
Indianapolis Elec. Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Locke, Fred M.
Louisville Elec. Wka.
MacCurdy A Smith.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
Nuttall Co., R. D.
Okonlte Co., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Underground G.Co.

Co.

Insulated Wires and
Cables—magnet TTlre,

American Electrical Works.
Brlxey, W. R.
Central Electric Co.
Commercial Elec. Sup. Co.
Eastern. Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Parr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Go.
Okonlte Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co,

liamps. Incandescent.
Adams-Bagnall Elec. Co.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electrio Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Onio Co.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.AMfg Co.

l^lffhtnlng Arresters.
Colgate Co., Geo. L.

Electric Appliance Co.
General Electric Co.

machinery AVipers.
Am. Silk Mfg. Co.

magnet Wire.
(See Insulated Wires.)

mechanical Machinery
Besly A Co., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel <jo,

Murray Iron Works Co.

mica.
Johns Mfg. Co., H. W.
Mnnsell A Go. Eugene.
Schoonmaker, A. O.

mining Apparatus, Elec.

M-Otors,
Andrae A Sons, J
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
^'ec. Engr. A Supply Co.
i;t. Wayne Elec. Corporation.
Gates Elec. Mfg. Co
General Rlectrir> Co
Hartley Elec. Wks.
Indianapolis Elec. Go.
Interior Conduit A ins
Roth Bros. A Co
Sioux City Bft*. WorEs.
Standard Eleciiic Co.
Stanley Eleo. Mfg. Co.
Wagner Elec. Mfg. Co.
Walker Mfg Co.
Westinghouse El. A Mfg Co.

Packing.
Besly A Co., Chas. H.
Garlock Packing Cn
Peerless Rubber Mfg. Co.

Paints.
MacCurdy A Smith.

Phosphor Bronze
Phosphor Bronze Sm.Co Ltfi

.

Pianos and Organs
Beethoven Piano A Organ Co

Piatinnm.
Baker A Co.

Poles.
Hart, C. S.

Lewis, A. L.
Morris, Taster A Co
Nuttall Co., R, D.

Porcelain.
C mmercial Elec. Sup Co
Empire China Work*.
General Electric Co.
Locke, P. M.
Peru Elec. Mfg. Co.

PubLishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Central Electric Co.
Electric Appliance Co
Partr.cJi & Carter Co.

Rheostats.
Central Electric Co.
General Electric Co.

H»l Ammoniac.
Klipsteln A Co., A.

t^peahing Tubes.
Central Electric Go.
Electric Appliance Co
Ostrander A Co., W. R
Partrick A Carter Co.

iSpeed Indicators
Besly A Co., Chas. H.
Colgate Co., Geo. L.
Queen A Co. Inc.
Weston Electrical Inst. Co
Whitney Elec. Inst. Go,

Sprlng<4.
Barnes, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
Electric Storage Battery Co.
Ohio Storage Battery Co. -

Street Cars.
Brill, J. G. Co.

Tapes, Insulating.
American Electrical Works
Brixey, W. R.
Central Electric Co.
Electric Appliance Co
Moore, Alfred F.
New York Insulated Wire Co
Okonlte Co. , The.
Simplex Electrical Co.

Telegraph Apparatus.
Electric Appliance Co
Partrick A Carter Co
Western Electric Co.

Telephones and Tele-
phone naterial,

Andrae A Sons. J.
Berliner Telephone Co
Central Electric Go.
Commercial Elec. Sup. Co
Farr Tel. A Const. Supply oo
Gustaf^on, W. A.
Indianapolis Elec Co.
Keystone Te ephone Go
McKvoy, C. H.
Richards .\: Meacham.
Standard Tel. A Elec Co
U. S Tel. Const. Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers.
Central Electri&Oo;"
Chicago Gen'l Fixture Co
Ft. Wayne Elec. Corporation
General Electric Co.
Hartley Elec. Wks.
Louisville Elec. Wks,
Stanley Electric Mfg. Co
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Eleciric Car
General Electric Co.
Westinghouse EI. A Mfg. Co.

Turbine TVheels.
Oayton Globe Iron Works Co
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
Still well-Bierce A Smith-
Vaile Co.

UniTersities .

Cor. School of Technoioev
Int. Corr. Schools.

'

^Vater Wheels.
Leffel A Co., Jas.
Replogle Governor Wks
Smith. S. Morgan.

Wire, Bare.
Anderson, Albert A J m
Besly A Co., Chas. H
Brixey, W. R.
Central Electric Co
Electric Appliance Co
Independent Electric Co
National India Rubber Co.
Nuttall Co., R. D
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HARDTMUTH
AUSTRIAN CARBONS.

CHICAGO EDISON CO., No. 139 Adams Street, Chicago, III.,

GENERAL WESTERN AGENTS.
Write us for Revised Price List.

ARC LAMPS!!
For Incandescent Circuits. For Direct Current.
For Alternating Current. For Railway Circuits.

Focusing, Twin and Series Lamps.
All new lamps, all In perfect order and ready for use.

CARBONS!!
High Class Foreign and Domestic.
Cored Carbons, Tested Carbons.
Siemens & Halske, Lacombe, Hardtmuth, Ship
Cored, National, Fidelity, Solar and Globe Carbons.

These Standard Goods MUST BE SOLD to close an
Estate. Write for partlculais to

CHAS. H. WATERMAN,
1305 Havemeyer Building,

26 Cortlandt Street, NEW YORK.
Sales Agent for]

Wg-^-
jl; ^ZZpi,. } Assignees lor Francis R. Upton.

Insulated with IVonlded Jflica. Hangers,
Puil-Overs, Feed-Wire Insulators, Frogs, Sec-

tion Insulators, etc.

VULCABESTON CONTROLLER REPAIR PARTS.

H. W. JOHNS MFG. CO.,
240-242 Randolph St., Chicago.

NEW YORK. PHILADELPHIA. BOSTON.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability.

It is Absolutely Non Freezing,
Labor Saving,
Free from Local Action,
Freedom from Cases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANDFAOTUEED BY

Tbe GordOD-Bnrnliani Battery Co.,

82 West Broadway, New York.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Bny, Use
and Maintain.

Standard Thermometer Co.,

The Original Mannfactnters of tbe

SIMPLEX, WARD and KNIGHT LAMPS.
CHARLES *. BRAMHALL, Selling Agent, 39 Corliandt Street, NEW YO°K.

MICA, INDIA a'*" amber,
IN SHEET FORM AND CUT TO SIZE.

EUGENE MUNSELL & CO., Importers and
Wholesale Dealers, 218 Water St., New York.
STOCK IN PRINCIPAL. CITIES.

CHCACO, iS3LakeSt. ST. LOUIS. Bank of Commerce BIdg. CINCINNATI, 41 E. 4th St. CLEVELAND, 10 S. Water St. SAN FRANCISCO, 120 SutterSt.

W.H. Sills. A. S. Partridge. Sinclair Randall. The Cuyahoga Supply Co. J. W. Brooks & Co.

THE PIONEER FIRM.
American Branch Office, 60 Liberty St., New York. F. HARDTMUTH & CO.

THE ONLY MANUFACTURERS OF

VIENNA,
p AUSTRIA,

THE PIONEER FIRM.
Beware of Impostors Claiming our Make.

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carry our Goods.

V-'J
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miniature lamps, etc.,

for holiday trade electrical supplies

character
the character of the man finds expression in numberless things other

than his articulated thoughts.

Show us the man who is careless as to the material he buys, who

thinks little of quality or worth; who sees only the present "good enough"

and-"get his money out of the job;" who cares naught for the stability of the

future and we will show you a man who doesn't use Okonite Wire or

Interior Conduit. They last too long to suit him; there is no chance for

"repairs" or "general overhauling;" no snaps.

Once done with Okonite Wire and Interior Conduit, the job is done for

all time. The bill is cheerfully paid and that's the end of it.

Pharos Lamps Central Electric Company,
Incandescent. CHICAaO.

-BRANCHES-

'I:' Interior

t Conduit

':^

Southern Electrical Supply Co.

ST. LOUIS, MO.
NEW ORLEANS: loio Canal St.

BUFFALO: 112 White BIdg.

Gate City Electric Co.

KANSAS CITY, MO.

t

HART FLUSH SWITCHES.
ITeTTT- Z^a,cc nate.

BETTER PROPORTIONS. BETTER FINISH. MORE DURABLE.

No. 1 Plate for 5 and lO Amp.
Hart ti^witches.

Better Design,

Better Material,

Made of solid plate brass ^-inch thick, with beveled edges.

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

SEND FOR "CATALOGUE B."

THE HART & HEBEMAN MFQ. CO., "'P Back of No. 1 Plate.
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INCANDESCENT LAMPS.
WE ^^g^ "W /^'TlTl " -f'E AND

lANUFACTURE |^ | J 1^ 1^^ EFFICIENCY

THE \m MJ\Fm3mJ» guaranteed.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu'im. Samples and Prices Furnished

on Application. Correspondence Solicited.

GLOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.

The S. I C. Two Phase Alternating Current System.

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simple and coHsequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

It is practically self-regulating without the loss of energy involved by compounding or compensating. Other multi-

phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service:

i. e., the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from i lo for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can

be connected at will for either i,obo or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the

manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.
,

. ,

Our transformers insure satisfactory service and the grea'est economy. We are prepared to fill all orders promptly,

and carry a full stock of transformers in Chicago.

Patents
—Our apparatus is novel, different from anything iieretofore made, and coy-

infringing patents belonging to others, and shall avail ourselves of the patents under which

we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURING CO., ""'"".'.'m^ss.

Western Office, 305 Dearborn Street, Chicago, 111.

Electra" Carbons.
IMPORTED

HIGH GRADE NUERNBERG CARBONS
.trade: mark. .TRADE^MiBK.

F0| DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
Are by far the most economical and efficient manufactured. They produce a very brilliant

and absolutely steady light, burning without any dust.
SEND FOE LATEST PEIOE LIST TO

TITTI^r^ 1>"PTQ;TTy/^"P"0 ^O' 38 BEAVER STREET, NEW TORK
i**i:lJ\Tv/ Xl«JCdXOXi^l M^XdA>a Sole importer fgr the UnitSole Importer for the United States and Canada.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.

CHICAGO OFFICE:—30s Dearborn St., Wallace & Hine, Mgrs.

^4I^t-i I
IXDESTRrrTIBLE Insu-

lator Pins, High Poten-
tial Insulators in glass and
porcelain, Break Arms, Side
Brackets, Cross Arms, Lo-
cust Pins, Oak Brackets and
all kinds of Glass Insulators
and Line Material.

Manufactured by

FRED M. LOCKE,
Victor. X. Y.

The Highest Standard of Excellence.

ORIGINAL

LacMB'iercnlesBallerifis,
MADE ONLY BY THE

PERU ELECTRIG MFG. CO.,

1/ PERU, IND.

Also Manufacturers of all kinds of Electric Porcelain.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK,

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable
books to READ.

WAGNER Switchboards

ELECTRIC MANUFACTURING CO,

Transformere for all purposes.

First in every Competitive test.

Aeknoivledged. by all Bngpneers to be the most eCBcient

and most nearly perfect inmechanical desisn.

60 LT. TYPE D TKANSFORMEE.

General Offices and Factory atSt. Iionis, Ho.

( BOSTON, 620 Atlantic Avenue.
^^0-3SlI^0X'ES]S : < Philadelphia, looo Betz Buuding

I CINCINNATI, 161 West Pearl Street.

MINNEAPOLIS, 249 Second Avenue South. BUFFALO, 126 Erie Co. Bank Building.
CHICAGO, 1236 Mooadnock Block. TORONTO, Canada, W. A. Johnson Electric Co.
3AN- FRANCISCO, 35 Market Street.

STORE ROOMS: BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS,
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E E & S. CANOPY SWITCH
This Switch is in all respects A KNIFE SWITCH placed UNDER a

COVER. The break is quick and positive, entirely out of the control of the hand.

Contacts and blades are made of pure copper. Easily wired and well proportioned.

Send us your orders and they will be promptly filled.

Electric Engineering & Supply Co.,
SYRACUSE, N. Y.

The Electric Storage Battery Company,
838 Drexel Building, Philadelphia, Penna.

MANUFACTURERS OF THE

ALSO OWNERS OF ALL STORAGE BATTERY PATENTS HERETOFORE CONTROLLED BY

The General Electric Company, The Hopedale Electric Company,
The Edison Electric Light Company, The Bradbury-Stone Electric Storage Company,
The Thomson-Houston Electric Company, The Plante Storage Battery Company,
The Brush Electric Company, The Pumpelly-Sorley Storage Battery Company,
The Accumulator Company, and the
The Consolidated Electric Storage Company, Accumulatorem-Fabrik Aktien-Cesellschaft
The General Electric Launch Company, Generally known as the "Tudor" co.)

All inquiries regarding any of the above batteries should be addressed to

The Electric Storage Battery Company,
OR ITS BRANCH OFFICES:

66 Broadway, New York, N. Y. 215 North Calvert Street, Baltimore, Md.

333 Exchange Building, Boston, Mass. 15 First Street, San Francisco, Cal.

309 Dearborn Street, Chicago, III. The Electric Launch Co., Morris Heights, New York City.

J. HOLT GATES, President and Manager. ADOLPH LISSAU, Superintendent.

GATES ELECTRIC MANUFACTURING CO.,
BUILDERS OF MODERN, HIGH-CLASS

Multipolar Dynamos and Motors,
DIRECT-CONNECTED AND BELTED.

Carbon Brushes of Ample Surface on all Machines. New Style Commutator with Removable Segments. Iron-Clad Armature with Flexible

Bar Winding. Armature Core and Commutator built on Sleeve, with Shaft Removable. Self-Oiling Ball Bearings.

OFFICE, FACTORY,

1 139 and 1 140 Monadnock Building, Corner Clinton and Harrison Streets,

riMHIl
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PROFITABLE READING.

The publication of Prof. Thomas' tests on Packard

Lamps set all the lamp manufacturers and a large num-

ber of intelligent lamp users

....THINKING....

Some of them are probably still thinking, but by far

the greater number profited by a little study of the sub-

ject, and are now using a lamp which is making their

...PLANT MORE PROFITABLE...

every day it runs.

THE PACKARD LAMP WILL DO THIS.

ELECTRICAPPLIANCECOMPANY
P

E51eotrioetl S-u.p>iDliojs,

242 MADISON STREET, CHICAGO.
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READ TESTIMONIAL ON PAGE 270
—OF—

RAINBOW SHEET PACKING.
HAVE YOU USED IT?

Oils,

Ammonia or

Alkalies'

do not

affect it.

NO BAKING OR FOLLO'WINa UP.

Patented ami Manufactured Exclusively by

PEERLESS RUBBER MFG. CO., - 16 Warren St., New York.

CROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUS r PINS.
We can ship promptly.

We guarantee our product equal to any in the market.

Correspondence solicited.

CENTRAL MANUFACTURING COMPANY. Chattanooga, Tenn.

ANEW CIRCULAR describing

the

Hoyt Station Ammeters <>'•> Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H., U. S. A.

ESTABLISHED 18)7.

WALLACE BARNES,
mntufactiircr of

FLAT, COILED AND WIRE

STEEL SPRINGS
OF EVERY DESCRIPTION

Send sample for prices. Bristol, Conn

ELECTRICITY,

iHieORRESPONDEIiCE
SCnOO!. OF TECnNOLdOY.

CUVAHOQA BLO-O CLEVELAND, O.
Instruction by mail in Engineering-

-Branches.

Cat. Frex. " Note iNSTHUCTORS.

STEAM
And other Engineering t'onrses.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, • BOSTON, MASS.

^mgzSB^SizSSa^
, ,«j.i COMMlJTAT""S ARE WOBf Expf...,, ^s

C PATAyGIB'92.1 ^°"
:::;^:i WANT THE

iM—Mi-ail BEST ,„CHEBRY & YOUNGLDVE

VENTILATED
DYNAMO BRUSH

PAT. AUG- IB '92-

'**fs
WE
HAVE

SYRACUSE. N.Y
4s

Agents wanted In leading oltlea. Samples eent on approval to responsible parties

TOrsIGIiOVE & CERE, Sjracnse. X. Y.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

IVIultipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Offlce and Works. Ilansfleld, Ohio.

75 K. W. QENEKATOE.

The Bowen Electric Heaters
EXCEL THEM ALL!

For HEATING TROLLEY CARS, Cabins, Staterooms, Stiow Windows, Portable Stoves, Etc.

(Patented.)

REQUIRE THE LEAST POWER.
Reliable, Durable, Simple, Convenient- Best of all—AVarms the Car evenly throughout.

Adapted to all styles of cars, and every system of circuits. Rights for sale. Correspondence solicited.

W. J. BOWEN, ( No. 28 State Street,
INORWALK, OHIO.

ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper,

UNION HEATER SUPPLY CO.,
92 Congress St.. East DETROIT. MICH.

Biryant Electric Company,
BKIDCiEPOBT, COSSI., AKI> CHICASO. j

Oood ..^^^ Goods.

PROMPT SHIPMENTS.
GBIEB BBOTBEBS,

(Thos.G. Grier,Grier, IM

B.Grier, loi

nianssers
'• siern

Offlce,

Monadnock Bldg., Chicago.

W Ym R. Tfcosas k Sons Co. Porcelain is Good.

NOT MUD, BUT PORCELAIN.

P&S
FINE AS ROYAL WORCESTER.

AGENTS:

COMMERCIAL ELECTRICAL SUPPLY CO.

ST. LOUIS.

1S21. ISSS.

Morris, Tasker & Co.,
INCORPORATED.

Offices, 222 224 South Third Street,

PHILADELPHIA, PA.

PASCAL. IBOM WOBKS,
Philadelphia.

UEIiAWABE IRON WOBKB,
Siew Castle, Del.

Mannfactnrers of

Boiler Tfllies, Wroeitit

IroD Pljfis aiiJ

I

ELECTRIC I,I4iilIT and BAIIj-
WAY PIPE POI.es a

8FBCIAI.TY.

w:i
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EcGZN^E F. Pnn.i.Tpg. Frest. W. A. Hathaway, Treas, W. H. Sawyer, Seoy.

AMERICAN ELECTRICAL WORKS,
FBOTIDEBTCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobk Stohe, P. 0. Ackerman, 10 Cortlandt St.

Chicago Stoee, F. E. Donohoe, 241 Madlpon St.

ilosTKEAL Branch Eneene F. Phillips' Electrical Works.

IRON ARMORED

IHSULATINe COHBUITS.
Two Wires in a Single Tube, the I

Standard Method of Electric Wiring. |

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works : 537 W. 34th St., JTew York.

Edwd. H. Johnson, Preet. E. W. Little, Vlce-Preet, and Gen. Mgr. Chas. P. GJeddes, Sec'y and Treas.

The Only Water-Wlieel Governor that Governs.
Montague Street Railway Co

Greekfield, Mass., Sept. 19, 1895.

Lombard Waler-ffheel Co?ernor Co., 61 Hampshire St., Boston, Mass.

GEXTLEiiEN:—We have one of your Governors in use
at our power house at Millers Falls, Mass., talcing care of

two water-wheels to perfection, regulating the power withiji

afew volts. We tool< ou t on e Governor and replaced it with
a LOMBARD GOVERNOR which gives perfect

satisfaction. Yours truly. MONTAGUE ST. RY. CO.,
(Signed) H. C. Garfield, Supt.

LOMBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-
teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes
of load.

Send us a description of your water-
wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

PCELAIN)^^m fANUFACTORY.

^S)_ /« -116 bRUNE or

- oi'-'^'^M

Subscribe for the Western Electrician,

GENERATOR AND MOTOR

COMMUTATORS
MADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E. HOMER & CO., Cleveland, 0.

The Electrician Publishing Co., 6 Lakeside BIdg.,

Chicago. Headquarters for all latest Electrical

Books. Write for catalogue.

GRAPHITE SPECIALTIES
FOB BUROTBICAI^ VMKSs

Srspklte Bods of Tarlaaa Iienrtba, from 1-S Olun to lOO Ohnu BeolatanM
to the Ineb. Uraphlte Boxe* mnd Omelblea, BesUtlne Boata

of 4.00O Degreea. InqmlrlaB eUdly AnsweredT

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

PRIM^UAW WUITF PflRP used exclusively for an incandescent Ught-

RAVEN WHITE CORE.

COMPETITION LINE WIRE.
CRIMSHAW TAPES, COMPETITION TAPES AHO SPLIGIIIG COMPOUNOS

ing at World's Columbian Exposition.

Used In some of the largest buildings in the

United States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U-S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlaodt St., New York.
( CHICAGO: BOSTON: SAN FRANCISCO:
\ 320 l>earborn St. 134 CongreBB St. 102 Sacramento St

ELECTRICAL

SUPPLIES.

WESTERN ELECTRIC COMPANY,
CHICAGO. NEW YORK.

A6E.\CIE8:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PETTINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

,M ST. LOUIS ELECT! SUPPLY CO..

^// ST LOUIS, »,0.

BRADFORD BELTING CO.,

CINCINNATI. OHIO.

Phillips Insulated Wire Co.
p

BTE'tV ¥OBK OFFICE:

39 and 41 Cortlandt St.

FACTOBY:

Pawtucket, R. I.
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To interest the necessary capital to

brinff before the public my Automatic
Safety Appliance for Electric Wires.
It protects life from the most dangerous
fallen wires carrying electric currents,
and will be required by law.

A. E. HUTCHINS, Detroit. Mich.

POSITION WANTED.
As Bupe'-iatenient of Ui^ht.ins and power station

by a practical and expe^iGI]c^^1 central station

man, having b^en in charge of tht dltferen' de-
partments, and UDderstaodiQij ihe leadloEr systenis
for power, arc and iccandt-sceot liflhtiog ; also

cooatruction wofk and the economical nianage-
ment of steam plants. I will uoderlabe to pystem-
aliZB the working of a plant and pat upon an
economical basis. Flrat-daes references from
responsible ligl ting compaaips. Address

"Supt.." Western Electrician.

WANTED -SITUATION.
By an eoergetlc Eogineer and Electrician of

several years* experience, in electric light plant,

west of Missouri Kiver preferred. Please state

fall particulars as to siz9 of plant, salary, etc.

Will go to work immedialely. Keferences.

Address ' A,"
Care of Western Eleotbician.

WANTED.
'

A competent man to act as foreman of

armature department. None but first-

class men need apply. Give e.xperience

and class of work you have done. Apply
CANADIAN GENERAL ELECTRIC CO.,

Pi terboro. Ont.

WANTED.
Competent wireman, dynamo tender

and central station man. Steady work
for right man. Address, stating experi-

ence and references,

TA60NA WATER & LIGHT CO.,

Sanlt Ste, Slarie. Ontario.

F0»IT10AI ^VAATfiB.
First class all around telephone man of ten

years' experience in construction and repa rs.

For the past two years have been with manufac-
turioe company aseemblmg and testing telephones
and twit libonrds Have had experience installing
exchanges- Would contract to do all inside work,
furuiehiug telephone? switchboards, cables, etc

,

or mabe alteratitns on unsatit-factory exchauges.
Addrees -'O. O. B.,"

Care Western Elkotrioian,

FOR SALE.
Sma'l lot of American Gas Engine

Electric Co.'s stock, cheap. Address

"C. E. R.,"
Care of Western Electeician,

Chicago.

Scrap Copper Wire

It will pay the Electrical Plants to

save their Scrap Copper Wire and ship
to us in any quantity, at the following
prices, f. 0. b. Chicago, cash on receipi^

of same:

Bare Copper Trolley Wire 9 cts. perlb.

Ordinary Bare Copper Wire Scrap,. 8)2 " "

Insulated Copper Wire 5 to 8 " "

Heavy Red Scrap Brass 7)^" "
Heavy Yellow Scrap Brass 6^4" "

Light Sheet Brass 3?^
" "

We receive metals in any quantity
and send prompt returns. We also

supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also

Babbitt, in lots of 100 lbs. and over, at

uhe very lowest prices. It will pay you
to correspond with us. Address

Swarts Metal EbShIds Co.,

CHICAGO'S LEADING METAL HOUSE,

£Btabli8hed 1885. 120-129 W. I^ake St.,

Incorporated 1896. CHICAGO, ILL.

Write for I lustrated Catalogue.

ELECTRICITY® _
Mechanical and Architectural Drawing,
Steam. Engineei-^ing {Stationary, Marhte, Loco-
motive), pLujnbing, Seating, Civil Engineering,
Coal and Metal Mining, English Branclw.s,

TAUGHT BY MAIL.
Twenty-seven CoursPS of Studf. Send for free

circular. State subject you wish to study.

The International Correspondence Schools,
SCKANTON, PA.

POSITIVELY
The Best Made and Fin-

est Finished Desk on the

market for the money.
Write I'or Catalog,

Ithaca Desk Co. . Ithaca, N.Y.

FOR SALE.
A No. 1 Electric Light Plant

At a hargeio. In a growing town of 3,000 popula-

tioD, county Feat o£ one of the beet counties of

Iowa, with three railroada, cent-^r of coal region.

Coal delivered at fnrQace for S7>!3 cents per ton.

Has been operated three years. Contract with

city for street lightiug has two years to run.

110 h, p. A. & S Engioe.

Two fO h. p. Boilers.

1,500 Incandesceot and abont

40 Arc Lights, connected.

Addre8=,

B. g». Hoocl,
Jerseyville, 111,

Second Hand Engines

and Boilers for Sale.

Two OixlO, double, 125 horse power,
Armington & Sims.

One 15x20, 150 horse power, Ide.

One Boiler, 6G in. diameter and 16 ft.

tube^.

Two 50-light Westinghouse Alternating
Arc Machines with lamps. An ex-
cellent factory installation.

All in good order and condition. Onlj'

for sale on account of being replaced by
.areer units.

Also a lot of Dynamo pulleys; prices
on receipt of dimensions.
Apply to

N.B.Gasand Edison Light Co.,

New Bedford, Mass.

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by malcers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE

Stilwell's Patent Live Steam-Feed Water Purifler.

Removes all lmpurltles>

Entirely prevents scale in Steam
Boilers. Catalogue on application.

The Stllwell-Bierce & Smitli-Taile Co,,
I>AYTON, OHIO.

Rledon Iron & Loc'tive Wks, S n Franclsoo, Oal., Pacific Ooast Agt

>. l-4AF=?-r,
^VHOLESAL^

Telegrapl), Telephone, Electric Liglit

AND STREET RAILWAY POLES.
Manufactured from Live Cedar peeled. Quick

ehipments and beat quality.

Wholes&lfc Producer of and
Dealer in

CEDAR POLES : TIES.
TEOM THE STDMP TO THE CONSnMEK.

Write for Prices.

9Ienoinine<>. - - Mlcliigao.

FOR SALE CHEAP.
II H. P. 500 Volt C. & C. Motor,

'3 H. P. BOO Volt Crocker-Wheeler
Motor, and other second-hand ma-
chines.

E. R. HARDING,
1540 MARQUETTE BLDG., - CHICAGO.

HALF FARE TO NEW YORK.

Od Monday Dec 2d, 1:30 P. M. and 9:20 P. M. via

the Nlctel Plate Road. Order berths in s eeping
care by addressing -T- Y, Oalahan, Gen'l Agent,
III Adams S^, Chicago, 111. All cars through
without change. Only ^IS 00 for the round trip.

Tickets good to return lor ten daya
Memo. No. 105.

ELECTRICJtL

TEST INSTRUMENTS.
We manufacture a full line.

Some specialties are:

WIRT AMMETERS, ) Accurate,

WIRT VOLTMETERS, )

'°™ """•

PHOTOMETERS,

D'ARSONVAL ( SensUive, and

GALVANOMETERS, ( "''" '''*

Correspondence Solicited.

QUEEN& CO.,
1010 Chestnut St , Philadelphia. Pa.

New York Offloe. 110 Fulton Sreet.

BEACON
(ALL GLASS)

i !

t

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

¥

BEACON LAMP CO.,
BOSTOHr, HIASS.

Irvington and Harcourt Sts.

INIIHNDAMBERMJGA.
Can fnTntBli any size, sbape or

pattern. ITrite tor sam-
ples arid qiiotatlons.

A.O.SCHOONMAKER, ImportGr,

1 58 IVilllam »i . New York.

WE REWIND
Dynamos and
Motors

To any Voltage.

Send yoni MacMnes to ns for Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

Hartley Electrical Ml%
BEPAIBEES OF

Electrical Apparatus
AND DEALERS IN

Second Hand Dynamos, Motors and Transformers,

373 Dearborn St., Cbicago.

Telephone, Main
1096.

Wm. J. Alesander, Pres.
Geo. T. Schneter, Vlce-Pres.
F. J. Welch, SecretBry.

Photo and. Wood Engraving:,

CHIC/IQO ELECTROTYPE
& STEREOTYPE QS.

196 and 198 Clark Street, Chicago.
Fine Book and Catalogue Work a Specialty.

GREAT REDOGTION IN TIME TO

CALIFORNIA.

Once more the North-Western Line has reduced

the time of its trans-coDtlnental trains, and the

joarney from Chicago to California via this popu-

lar route is now made In the marveloualy short

time of three days. Palace Drawlng-Room Sleep-

ing cars leave Chicago daily, and run through to

San Francisco and Los Angeles without change,

and all meals en route are dorveJ In Dining cars.

Dally Tourist Sleeping car service is also main-

tained by this line between Chicago and San Fran-

cisco and Los Angeles, completely equ'pped,bertbB

in uphols'ered Tourist sleepers being furnished

at a cost of only §6 00 each from Ohieago to the

Pacific Coast. Through trains leave Chicago for

California at 6 p. m. and 10:45 p. m. daily, after

arrival of trains of connecting lines from the East

and South.

For detailed Information concernirg rates,

routes, etc , apply to ticket agents of connecting

lines or address:

w. B. knisk¥;b:n,
G. P. & T. A., CHICAGO.

THE ELECTRIC GAUGE.

Battery

Currents.

The only converjien*- and practical instrument
for tue purpose It is Indispensable to those using
batteriea ami having the care of them. The Pocket
Gauge is the size of an ordinary watch, and is very
convenient for the use of llnemeu, inspectorp, etc.

Price, ¥8.00. Call for Warner's Patent Eleotbii?
Gauge. Manufactured only by

Tie StaMarlElectrlc Tlie Co.,¥aterliiiry, Conn,

riiaiB
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES is called to this CELEBRATIIU "WATER
M'HEUIj aa particularly adapted lo their nee, on account of its remarkably steady motion,
high speed ai.d sr»-at efticieney and lar^e capacity for its diameter, being double
the pon'er ol most wheels of the same diameter. It ia used by a nnmber of the leading electric com-
panies with ^reat eatiefftction. In the economical use of water it is without an equal, producing the
highest per cent of uaefal eSect guaranteed*

SEXn rOR CATALOGUE AND I'AUTICIIL.AHS.

The accompanyine engraving represents a single 10-inch Victor Turbine on horizontal shaft to
develop 36 H. P. under 38 foet head. Arranged with 12-inch "Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal sbafti,
and where the situation admits uf their use we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
BisdoQ Iron b Locomotive Worba, Sbq Fraaolsoo, Oal., Paolflo Ooast Agente.

The Standard Open Circuit Bat-
teries of the World.

SEND FOE CIKCULiR AND PRICES.

THE LECLANCHE BATTERY CO.,

Ill to 117 5ast 131st St., N. Y.

^s/£ost I^ijLra-Tole ^a.tter3r Cells ^.TOci-uLceca..

tiitts'!?eb:d

o en

o

o

-1

Manufactured by The Butler Hard Rubber Co., 33 Mercer St., N- Y.

Our New Book Catalogue
Which ia now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain
a complete list of all the electrical books published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING CO.
6 Lakeside Building, CHICAGO.

CON'T FAIL

To secure sleeping car accommodations to New
York «nd inteimedinte points on tho excursion
train, Mondny, Dec. '2d, via the Nickel Plate Koad,
One fare for the ronnd trip on that date. Tichets
gfod to return for ten days. Trains leave 1:30

and 9:20 P. il,, through without change of cais.

J. Y. Calahan, GenU Agt., Ill Adaras St., Chicago,
111. Memo. No. 103.

PRIMARY

BATTERIES.

DVER 5 VDLTS-5AMPERES FROM I CELL
BOYNTON MULTIVOLT BATTERY CO. 10. 12 and 14

Wbippltt btreet. BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6i8iD.

Price. $6.50.
Send for Sample

KESTER ELECTRIC MFG, CO.,

G40 Ijiiiwood Ave.. Buffa' o. X. Y.
Manufacturebs of the

Niagara Electrify Battery,
Kester't^ Soldering Compound,
&e!^ter'i§ Commutator Compound,
Keller's Se'f l-ubricfitins Dy-
namo and DIotor BroslieH.

T. H. Brady, New Britain, Conn.. U. S. A.,

Manufacturer of Mast Anna, Poleand
Swinging Hoods, House Brackets and
other Specialties for ConBtractlon
Work. — Catalogues and Price* fur-

nished on application.

ORX>£:r£s
For any electrical book published filled

promptly on receipt of price.

ELEOTRIOIAN PUBLISHING COMPANY

6 Lakeside Building, Ghloago.

AMERICAN
SILK MFG. CO.,

Endorsed by Board of Fire Underwriters .

etJPEEIOB TO

COTTON WASTE.
Safe, Durable ai d

Cheaper.

Yvr^>^^ 309WalniitSt,,Philadelphia,Pa.

Agents wanted. Beware of loose woven imitations.

WIRT BRUSHES
Are made only by

Charles Wirt, 1026 Filbert, Philadelphia.

for Sale by the Trade.

H. T. Paiste Co.
Trade Agents: 369 Wabash Ave., Chicago.

624 pages, $3.00. 150 pages, $1.00 158 pages, $1.00.

ELECTRICIAN

135 pages, $1.00.

PjAW^G:

140 pages, tl 00.

An Excellent Series of Electrical Books.
BIT T. O'COnnOR. SI^OAXIE.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside BIdg., Chicago.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject* We are headquarters in the

West for electrical books and can fill orders for any work published, promptly on

receipt of price. We call your special attention to the following standard books:

Allsop, F. C—E'eotrical Bell Coostruct'oo; Treatise on the
CoQstruction oE El-ctric Bells, Indicators, and similar
apparatus. 177 illustrations SI. 25

Angell, J,— Elements o£ Maga^tiara and Electricity, with
Practical Instruction; for I he Performance of Esp ri-

ments, Rnd itis oiaetructioQ oE cheap apparatus. One
Jinn'iredlh thousand. 160 illus ratiuna Sl.OJ

Atkinson, Philip.—Th » El-*m>iQt-i of- ELPctric Liglitin^.

Stsveoth ediLioD, tally revised, an I naw matter added. lOl
illuatrations. 260 pages $1.50

Atkinson, Philip.— 'I he Elements nf Dynamic Electricily and
Magnetism. JOt pages and 117 illnstrati'ins. Second
edition §2.00

Ayrton. W. E.—Practical Electricily; a Laboratory and
liecture Coarse lor First year tvtudents of Electri^ial

Engineering, based on IhG Practical D^jfinitiond of the
Electrical Unite. "W'lth uumerom illustraiions. Sixth
edition $2..50

Badt, Lieut. F. B.~New Dynamo Tenders' Hand Booli This
ip. ad the name indicate-", a New Book, much more com-
plete than the old one, with all the iuformatioD, iostrac-
tiOQs and rules which are required by practical mso,
as Dynamo Tenders, Linemen, Stationary Enaineers, .-nd

owners and operators of all hinds oE Electric Plants. It is

the only book of tiie kind published in the Englit^h

language. '126 pages, 140 illustrations, flexible cloih
bindinH, size of typa page 5?i>t3 Inches $1.00

Badt, Lieut. F. B.—lacaodescent Wiring Hand-book. A
timely book containiog full illustrat'ons for incandescent
wiring and complwie intormation conceroiag methods of
ruoniog wires, location of safety devices, splices, insula-
tion, tes'ing for faults, wire gftuge,'^, general electrical,

data, calculating s'zi'S or wires, wlriDg flxtui'es, elevators,
buildings, isolated and- central Btatinn plants. The only
book of the kiad pablished. Type page 5yi>\3 inches.
flexible cloth binding, 06 page?, 35 cuts and 5 ttiblep, 3 of

which are V2s.l8 iacbes liil.OO

Badt, Lieut. F. B.—Bell Hang-rs' Hand-ook. Just ihe book
for people engaged in sell ng, installing or bundling elec-
tric batteries, electric bells, elevators, house or hotel
annunciators, burglar or fire aUrms, electric gas lighting
apparatus, electric heat apparatus. 106 pages. 97 illustra-

tions, fl>*xibl6 cluth binding. Type page 5^2 i^-* inches. $1.00

Badt, Lieut F. B.—Electric Transmission Hand-book. First
edition, three thousand coti-s. 97 pages, 22 illustrations.

27 original tables $1.00

Gives more Practical information on the subject than
any work ijublished to dace. The book contains all neces-
sary information for Power Producers, Caidtali^ts, Agents,
Engineers and Motor Inspectors. With ihis bootr aoybody
may mate estimates on the co^t of Transmission Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Cur-
rents; An Analytical and Graphical Treatment for istu-

dents and Engineers. Second edition. 112 illastra-

tions $2.50

Blakesley, T. H.—Papers on Alternating Currents of Elec-
tricity for the use of Students and Engineers. Third
edition, enlarged. 12ino, cloth $1.50

Bonney, Q. E.—Eiectro-Plnter's Hand Book. A Manual for
Amateurs and Young Students on Electro-Metallurgy. 60
illustrations. 208 pages. 12uio, cloth $1.25

Bottone, S. R.—E'ectrical Instrument Making for Amateurs.
A Pi-actical Hand-book, with 48 illustrations. Pourth edi-
tion. Enlarged by a chapter on the Telephone $0.50

Bottone, S. R.—The Dynamo, How Made and How Used. A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, S. R.—Electro-Motors. How Made and How Used.
A Handbook for Amateurs and Practical Men. Reduced to

$0 50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-
Platers $0.60

Buckley, W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many illustrations and diagrams.
Cloth $2.00
Paper 1.00

Cox, Frank P.—Continuous Onrrent Dynamise and Motors.
An Elementary Treatise for Students and Engineers.
Illustrated $2 00

Crocker, F. B., and Wheeler, S. S.—The Practical Manage-
ment of Dynamos and Motors, With a special chapter by
H. A. Foster. Illustrated. Second edition, revistd and
enlarged $1.00

Crosby, O.T., and Dr. Louis Bell.—The Electric Kailway in
Theory and Practice. A Complete Treatise on the Con-
struction and Operation of Electric Kailways, Second edi-
tion, revised and enlarged. 183 illustrations $2.50

Desmond. Chas.—Electricity for Engineers. Part I. Con-
stant Current A clear and comprehensive treatise on the
principles, construction and operatii'U of Dynamos, Mo-
tors, Lnmps Indicator and Measuring lostruments; also a
full explanation of the electrical terms used in the work.
Part II, Alternate Current Apparatus. Ooufcaining an
explanation of the principles governing the generation of,

and a description of the instruments and machinery used
in connection with AUeinate tlectric Currents. Illus-

trated. Revised edition ; $2.60

Dyer, A.—Induction Coils. How Made and How Used, Third
edition. Boards , $0.50

Fleming, J. A.—Short Lectures to Elfctrical Artisans. A
cou'se of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 illustrationB $1.50

Fleming, J. A.—The Alternate Current Transformer in
Theory and Piactlce. Vol, I. Tbe Inductiou of Electric
Currenti, 500 page^, fuUy illustrated and with copious
index. Second edition ^ $3.00
Synopsis of contents: Chapte'-l. Introductory. 2. Elec-

Iro-Maynetic Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction. 5. Dynamical
Theory of Current Induclinn.
Vol. II. The Utilization of Induced Currents, 8vo. cloih,

London. 1892 $5.00

Gore, Q.—The Art of Eleclro-Metallarey, including all Known
Proces:=es of Electro Deposition. Fourth edition $2 00

Gordon.—School Electricity. Sources, Currents. Measure-
ment. Telegraphy, Telephony, Lightning, tlectrolysis.
Induction, etc. 262 pages, with 140 illustrations $2.00

Qrier, Thos. 0.—"Wiring for Motor Circuits. A handy little

pamphlet containing tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference. $1.00

Haskins, C. H.—Tbe Ga'vanome^er and its Uses, AManualfor
Electfjcians and Sr.udents. Fourth edition, revised . .$1.50

Haskins.— TraasformTS. Their Theory, Construction and
Applica ion Simpliflsd. 38 illustrations $L25

Hawkins, C. C. and F. Wallis.—The Dynamo, its Theory,
Design and Manufacture. 190 illustrations -.- $3.u0

Hering.—Practical Directions for Winding Magnets and
Dynamos. 12m i. clotb, reprint wiihout additions $1.25

Hopkins, Geo. M. — Expertmental Scienre. Elementary,
Practical and Experimental Pijysics, 650 Illustrations, $4 Ou

Hopkinson.—Original Papers on Dynamo Machinery and
Allied Subje.ts. Illustrated $1.00

Hopkinson, Dr. John.—Dynamic Electricity; It^ Modern Use
and Measuremi^nt, chiefly in its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E.—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by C. if. Wharton.
With illustrations $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Wor^s,
Terms and Phrases. Third edition, re-writtHn and greatly
enlarged. Large 8vo. 562 pages, and 570 illustrations

$5.00

Kapp, Oisbert.—Electric Transmission of Energy and its

Transformation, Subdivison and Distrib itlon. A practi-
cal handbook. Third edilioa $3.00

Kapp, Gisbert.—Alternate Current Machinery Hlustrat6d.$0.50
[Vol. 96 Van Nostrand's Science Series.]

Kapp, Oisbert.—Alternating Currents of Electricity. Their
Generation^ Measurement, Distribution and Application.
Authorlz=d American ed. With an introduction byWtlliam
Stanley, Jr. Illustrated $1 00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
133 illustrationB $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-

tion. 200 illustrations. Svo. cloth. London, 1892 $7.25

In this edition th-sre is a considerable amount of new
matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Rules, Jbormulfe, Tables and Data. 32mo, lea'her

$1.75

Lockwood, T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-
spectors. 376 pages, 152 Illustrations $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Oonstruction and Use. Second edition... $1.50

Lockwood, T. D.- Practical Information for Telephonists.
12mo, cloth. N. T $1.00

Meadowcroft, W. H.—The A. E. C. of Electricity. 36
Illustrations _.$0.60

Martin, T. C—Inventions, Researches and Writings of K'kola
Tesla. With special reference to his work In polyphase
currents and high potential lighting. 500 pp. 3')0 Illustra-

tions, second edition $4.00

Martin, I". C. and Wetzler, J.—The Electric Motor and its

Appllsallons. Third edit on. With an Appendix on the
Development of the Electric Motor since 188S. By Dr. L.
Bell. 300 IllUftratioDS $3.00

riaver. and Davis, M.M.—The Quadruplex. With Chapters
on the Dynumo-Electric Machine in Relation to the Quad-
ruples. The Practical Working of the Duplex Telegraph
Repeaters and thd Wheatstone Automatic Telegraph. 63
illustrations $1.50

McClure, J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, Tasemeter,
Electric Light and all his Principal Discoveries, etc. .$1.00

Niaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated from the French by L. M. Fishback. Illus-
trated $2.50

Noll, Augustus.—How to Wire Buildings. A manual of the
art of interior wiring. Illustrated $1-50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 185 illustrations. 14th edition,
rewritten and enlarged $1.5i)

Prindle, H. B —A Popular Treatise on the Electric Railway
of tu-day. FalJy illustrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $3.55

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management cf Accumulators. A Practical Hand-
book, 7th edition, revised and enlarged. With illus-

trations. 12 mo, cl. London, 1893 ; $1.60

.Sloane, T. O'Conner.—Electricity Simplified. The Practice
and Theory ot Eleclricity, inf^ludiug a Popular Review of
Ihe Theory of Electricily, with Analogies and Examples
of its Practical Application in every-day life. Illus-

trated $1 00

Sloane, T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in ihe
practice oE Electrical Engineering, 350 illustrations, $3,00

Sloane, T. O'Connor.— Electric Toy Making for Amateurs,
including Balterius, Magnets, Motors, Miscellaneous Toys

$1 00

Sloane. T. O'Connor.—The Arithmetic of Electricily. A
Manual of Electrical Calculations by Arithmetical Metboda.
including numerous rules, examples and tables in the field

of practical electrical engineering and esperimenting.
Third edition, revised $1.00

Tesla, Nikola.— 1- xperiments with Alternate Currents of High
Potential and High frequency. A lecture delivered before
tbe Institution of Electrical Engineers. London, With a
portrait and biographical sketch of the Author Illus-

trated $100

Tesla, Nikola.—Lectures on ihe Eleotro-Magnet. Illustrated,
$1,00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lighting; Purposes. Treating of Ihe
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates §1.60

Thomson, Prof. Elihu—What Is Electricity ? Illustrated. $0 25

Thompson, Sylvanus P.—Dyoamo-Electric Machinery. A
Series of Lectures, with an introduction by Franklin L.
Pope. 16mo. Numerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66) $0.50

Thompson, Sylvanus P.—Polyphase Electric Currents and
Alternate-Current Motors, Mailed to any address in the
world on receipt of , $3-£0

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. lOmo. (Van Nostrand's bcience Series,

No. 75) $0.50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Numerous illus-

trations and 29 plates. 1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. I las"

trated $0,25

Urquhart.—Electro-Plating. A Practical Hand-book on the
Deposition of Copper. Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefuhy revised,
with additions $2.00

Walker, F.—Practical Dynamo Bui-ding, for Amateurs. How
to wind for any output. With numerous illustrationB.

16mo, boards. (Van Nostrand's Science Series, No. 98).50.50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb. Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1B95 $1.00

The only complete work on the Telephone. All possible
information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO..
6 LAKESIDE BUILDING, CHICAGO.
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nailers BnUdlns,
CHICAGO. THE BOUDRE^.tlX DYNAMO BRUSH CO.

Postal Telrgraph Bldg.,

XEW TOKK.

tACH LAYCn OF THI9 ANTI-FRICTION METAL

New York Times:
They run cool and sparkless.

San Francisco Savings Union:

Far superior to any that we have yet used.

Marietta Electric Light Co., Mich.:

Getting better results than ever.

D. &. W Pemble, Stillwater, N. Y.:

Just what we have wanted for a long time. Samples Free.

The Atlanta Constitution:

Our engineer is very much pleased with the
brushes.

Central Dist. Printing Telegraph Co.:

Are very satisfactory.

Metropolitan Museum of Art, N.Y.:
I A great improvement on the brushes heretofore
I . in use.

Libby, McNeil & Libby, Chicago:
Like them better than any brush we have

yet seen.

EXCURSION TO NEW YORK CITY.

Only J18.00 to New York City and return via the
Nlcbel Plate Road. Trains leave Chicago at 1:30

P. U. and 9:20 P.M. on Slonday. Dec. 2d, 1895. Xo
time In the year may a visit to the MetropoUa be
made to better advantage. All amnsements at

high tide and no dlscomtorts incident to hot
weather. Sleeping cars and day coaches through
without change. Tickets and berths in sleeping
cars mby be secured in advance at 111 Adams St.,

Chicago. M. Memo. No. 104.

If You
Need
a good, practical tele-

phone for long dis-

tance or warehouse
use, write for prices
and circulars to

W. A. Gnstafson,

Joliet, III.

The

Auto-

Telephone

AT LAST!

A Perfect

InterioF

Telephone,

CHEAP,

SISIPLE,

PERFECT.

Desk set No. 29.

Automatic intercommunicating switch
on each instrument.

RICHARDS & MEACHAM,
Sole AgentB for Chicago and Northern Illinois,

84 and 86 La Salle Street, CHICAGO.

T
ELEPHONES a~<
We are sole manufacturers of the celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPUEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

THE STANDARD

LONG DISTANCE A.0

EXCHANGE TELEPHONE,
AIAl>ISOX, WIS.

EMPLOYING MILDE MICROPHONE.
aillde Battery Traosmltter. No adjnBtment required, will

not pack or get oat of order.

We invite competition with all other instruments,
and Bend Phones for test to any part of the Untted States.

It is Absolutely Non-lnTringihg.

We Guarantee Protection to All Customers
-TESTlMOariAI.8.

We submit among hundreds of others the following teatlmoniala. and call attention to the fact that
they are lErom expert electricians, managers of exchanges and superintendents of railroad telegraph.

"A whisper ie distintly beard. We pronounce
the Standard perfect . '

' Steele Co. ( N . D. ) Tel. Co.

"We talked to Bowell, 75 miles, through storm
Induction. Have discarded the Bell for Standard.''

Pecos Ieeigation & Imp. Co.,

Eddy, New Mexico.

"Have naed Cuehman, Harrison and Bell, but

consider the Standard far superior."
C. A. KooD, Eeedeburg, Wis.

"I should recommend Standard to our people, as

against any other with which I am familiar. The
test we gave was between St. Paul and Dicblnson,
559 miles." 0.0. Geeene,

Supt. Telg. Northern Pacific By.

"Your Instruments are working very nicely and
every one exceedingly pleased with them. Yon
will have all the baslnees you can do."

Home Telephone Co., Sioux City, Iowa.

"The Standard when known will knock out in-
ferior instumentg." - v. J. Fet,

Supt. Tel. C, M. & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry.

"Have given Standard extremely hard test where
induction is heavy, with most satisfactory results.

J. E. Michaels,
Supt. Tel. St. Paul & Duluth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." Hdmpheet Jones,

Washington C. H., Ohio,

"Their efficiency and working is perfect. We
shall use nothing but Standard."

Qallaoher Bbos, Meridian, Miss.

€OBBE8POND£AIC£ SOLICITED.

Address, STANDARD TELEPHONE & ELECTRIC CO.,=^
p. L. SPOONBB, Fiealdent. H. A. T&TLOB, TrBasnrer. . E. ,W. BATOHELDEB, Seoretarj.

342 Dearborn St..

CHICAGO.FARR TELEPHONE ^ CONSTRUCTION SUPPLY CO.,
. To dealers and electricians we quote the following low prices net: Magneto bells, 10,000

ohm'. $3.75; Magneto bells, 5,000 ohm, $3.60; Extension bells, $2.25; Hunnlngs dust transmit-
ter, aluminum front. $1.50; Hannlnss dust transmitter, $1.00; Blake transmitter, complete,
$2.00; Blake parte of transmitter, $1.00; Indnction coils, each 30c; Transmitter boxes, 40c;
Receivers, hard rubber, 90c; Receivers, electrose, 86c; Receivers, hooks with switch, 50c;
Backboards with battery box attachment, walnut, 90c; Backboards with battery box attach-
ment, oak, 85c; Hand cords, 3-foot, 15c; Dry batteries, beet made, 25c; Binding posts. 5c; Elec-
trose mouth piece, 10c; Switchboards, any size, $2.50 per line. Transmitters a Specialty.

INDIANAPOLIS ELECTRIC COMPANY.
Our Telephones have proven a huge^success,

And our success is huger in

Street Railway Material,

Arc and Incandescent Apparatus,

Line Material, Wire, Tape,

A n n u n i ato rs,: B el I s, Etc

.

Careful and high-class Engineering. * ---,

Lowest Prices a Certainty.

INDIANAPOLIS ELECTRIC COMPANY, .
- Indianapolis, Ind.

AVe sell IVestern Electric and A^'estiiighousc Electric Slfg. C'o.'8 Supplies

TELEPHONE CORDS c^s:
MANY SWITCHES

HAVE OCME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS pTILL THE

PEER OF ALL.
TRY THEM AND WONDEK WHY YOU EVEE USED

ANY OTHEK.

O. 8. PLATT, - 88''t02 Cannon St., Bridgeport, Conn.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possiblB forrns of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are nat affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

FHE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

:
'

.

;->

Bullitt Building, . . FMla^lpIiia.
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TIE FUEIMN

BATTER!
Estimates Furnished

on Application.

Prompt Delivery.

CELLS.
Standard Sizes

Alwtiys on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accopiplisked,
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
AGENTS WANTED IN ALL CITIES. WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

^»J.FrankDuDbar
Treasurer, liju h x uii xiwi/xjxi vuif

87 Summer St., Boston Mass. tfH

THE ONLY

Reflector Plate Alternating Arc Lamp,

The Helios Electric Company claims:

That they have more alternating arc lamps in use'^han all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same

number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regiilating device.

Durability of all its parts ; not liable to get out5df order.

Can be used successfully on all periods.

Starts quickly. "

Spencer's Direct Current Constant Potential Lamp.
Guaranteed not to see-saw.

Send fob. Catalogue and Prices,

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

AGENTS.
CENTRAL ELEOTBIO 00., Western Agents, Obloigo, III.

ANOHOB ELECTBIO CO., New EQgland Agents, Boston, Masa.
MOORE & BAYLI8, Western New York Agents, Buffalo,- N. Y.
BABB b ATKINSON, State Agents, Cleveland. Ohio.
GLOBE ELEOTBICAL SUPPLY CONSTEUCTION CO., Agents tor New York Oltj and Brooklyn,

98 Vandam St., New York.
W. T. M. MOTTEAM, State Agent, Dallas, Tei.
THE MOUNTAIN ELECTRIC CO., Agents lor Colorado, Wyoming. Utah and Now Mexico. Denver, Colo.
CALIFORNIA ELECTRICAL WOBKS, Pacific Coast Agents, 35 Market St., San Francisco, Cal.

MACHINERY SUPPLY CO., South Pacific Coast Agent,-Loa Aag8les,-<J:al.

SCHMINKE & NEWMAN. Agent? for Louisiana and MlsslsslptH,' New Orleans, La.
PADUOAH BLEOT-BIC,CO.. State Agents, Padacah, Ky.
pOVAL ELEOTBIO CO:, Montreal, Canada,

Tlie Electric Raiiway of To-Day.
By H. B. PRINDLE.

60 PAGES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 GENTS.

The author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such language

that the reader who is unfamiliar with technical terms

can readily understand the construction of the appa-

ratus and the functions of various appliances used in

the electrical propulsion of street cars.

It contains a vast amount of useful and valuable

information for every motorman and those interested

generally in Electric Railway work and improvement.

PRICE 25 CENTS,
POSTAGE FREE.

Electrician Publishing Co.,

6 Lake$ide Building, Chicago.

rl
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Directory of Principal Electrical and Mechanical Engineers.

B. J.
Arnold, Mem. a. i. e. e.

Consnldng Electrical Eogineer.

SPECIALTY:
Electric Railways and Power Stations.

1541 Marquette Bide- Chleaeo.

William H. Bryan, m. Am. soo.m.b

MechaDical and Electrical Engineer.

Confnltatlons. TteportSr Estimates, Plans, Speci-
fications, Superintendence, Teats, Parchssins.

Designs of Central Stations a Specialty.

Turner BBlldlne, St. Lonis.

J. FR.\XtIS Sll.iL,!.. Prop'r.

GMcago Electro-Hechanical Enterprise Co.

Designers, Draughtsmen and Contractors

op Ajrr

Machinery^^Appliances'^Meclianics""' Electricity.

Suite 1339-1340 Monadnock Block, CHICAGO.

Patent Office Work
a Specialty. Consulting Engineer.

New InventloDS
Developed.

We make drawings for any-
thing.

) We Inrent to order.

We solicit patent cansee.

We are In a position to Inter-
eet Capital In any device of
merit.

What have yoat

Write or call at onr office.

All commanlcatlona strlct'y
confidential.

Forde Bain, e,^,^^, ard
OoDsnltlng,
Designing,
SnpervislDg,
Oonstrnctlrg,

Mechanical Engineer.

Plans, Speolfloationi and
General Engineering.

Testing. Expert in Patent Caases.

Sttlte 1657. 165S and 1659
Uonadnock Balldlne. CHICAGO.

Frank C. Perkins,

Consulting Electrical Engineer,

1S6 Erie Co. Bank Bldff.,

BUFFAIiO, Hr. T.

W. H. Schott, E. E.,
Consulting and Contracting Eng'r.

OoQBQltlng. Specifications, Testing, SpeclalHes.
Electric Street Railways, Elecfric Lighting
and Steam Plants Installed Complete. Pres-
ent properties looked over and Improved.
Boom 1638 Monadnock. CHICAGO.

Telephone Harrison 284.

For the "WESTERN ELECTRICIAN,

—Ax.oo.

Subscriiie for the Western Electrician,

Popular Books for Students of Electricity.

ELECTBtCin.

«

Everybody's Hand Book of Electricity.
With a glossary of electrical terms and tables for

wiring. Bj' Edward Trevert. 120 pages, 50 illus-

trations. Cloth, 12mo., 50 cents. Paper, 25 cents.

Dynamos and Electric Motors.
And all about them. By Edward Trevert. Cloth

12mo. 50 cents.

Electricity And Its Recent Applications
By Edward Trevert. A book complete on all sub-

jects of electricity. Price, $2.00

Electric Railway Engineering.
Embracing practical hints upon power-house dy-

namos, motor, and line construction. By Edward
Trevert. Cloth, 12mo. $2.00

riotor Construction for Amateurs.
By Lieut. C. D. Parkhurst. 16mo., 115 pages,

illustrated, cloth. Price, $1.00
An excellent little book, giving working drawings.

Practical Handbook of Electro-Plating.
By Edward Trevert. 75 pages, limp cloth. 50c.

Hand Book of Wiring Tables.
For arc, incandescent lighting and motor circuits.

By A. E. Watson, Price, 75 cents.

;h^L Motors
;5-^ -.,<!?««

How to Build Dynamo-Electric

Hachinery.
A complete and practical work on this subject.

350 pages, numerous illustrations. By Edward
Trevert. With working drawings. $2.50

Questions & Answers about Electricity.

A first book for students. Theory of electrioity
and magnetism. Edited by Edward T. Bubier, 2d.
Cloth, 12mo, 50 ce-nts

Experimental Electricity.

By Edward Trevert. Tells how to make batteries,
bells, dynamos, motors, telephones, teleprraphs, elec-
tric bells, etc. A very useful book, finelv illustrated.
Cloth. Price, $1.00

How to Hake and Use a Telephone.
By Geo. H. Cary, A.M. A thorough and practical

work on this subject. Cloth, illustrated. Price, $1.00

Arithmetic of Hagnetisra- & Electricity.

up to date. The latest and best book on the sub-
ject. Now ready. By John T. Morrow, M. E., and
Thorbum Reid, M. E., A, M., Associate Members,
American Institute of Electrical Engineers. $1.00

Any ot above sent prepaid on receipt of price.

Electrician Publishing Co.,

6 Lakeside Building, CHICAGO.

BRC^ndTNCA1NDESCE|NT u^mps

^EADAMS— RAGINALL^

,
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Progress the Order of the Age,
THE NEW AMERICAN LEADS.

Becent Improvementi made In the New American Tarblne have Increaeed the power as per their dlanh
eter, and prodaced greater efficiency from whole to half water than any other turbine, ae evidenced by the
following, oopled from certified teets made'at Hotyobe, Mass., on the dates named, and signed by A. F. SlclCii

man, encrlneer In charge of experiments, and E, S. Waters, hydrauUc engineer.
The originals of these certificates and tests of other sized wheels can be seen at oar office.

~

Test of a 45'inch Wheel-Jnly 9, 1894. Test of a 42-inoh "Wheel -July 14, 1894.

Head.
Rev. per
Mln.

On. Ft.
per Sec.

Horse
Power. P'rOent Head. Bev.per

Mln.
Cu. Ft.

)
Horse

per Sec. Power. P'rOent

Whole Gate

«
V4

16.06
16.42

16.78

n.03
16. 88

119.17
122.00
117.33
111.83
118.67

141.68
127.18
112-60
98.12
82.(17

205.27
196.19
176.74
149.99
1J8.40

79 76
82.66

82.18
79.31

76.62

Whole Gate
%

Y,

16.33

16.66
16.69

17.13

17.48

128.00
134.80
129.33
126.26

121.00

134.18
120.85
104.85
92 76

70.80

199.56
188.14
162.89

142.40
98.86

80.50
83.09
82.77
79 21
70.60

For ioformatlon and oatalogae write

THE DAYTON GLOBE IRON WORKS CO..Dayton,0.,U.S.A.

myiimM^^'^M'^^mQ'i^^i^iMMiiiMimM'^
L.M. MOVES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hieh Groarnnteed percentas;*i and great steadiness of

motion, under variable loads. An unequaled concentration of power,

and an unprecedented higrh velority. Its quickly opRrating bal-
anced gates, affords prompt and fine regulation by Rovemor. Satls-
factlno guaranteed where others fail. Write for catalogue, and elate

your waute.

JAMES LEFFEL & CO., Springfield, Oliio, U. S. A

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. FlexibleCloth Binding.
S 1-2x3 inches. Price $1.00.

Size of Type Page

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAGO.

LaAXINUM
For ail Purposes.

M Scrap and Native PlallDum Pnrchased.^^ BAKER & CO., 408-414 New Jersey
Railroad Ave., Newark, N. J.

P
CALIFORNIA EXCURSIONS.
PJBBSONAIiL.Y CONDUCTED.

Leave Chicago via the BurUngton Route (0, B.
k Q. R. R.) every Wednesday at 6.35 p. m. Eoute
via Denver, Denver & Rio Grande Ry. (the scenic
line) and Salt Late City. TheBO excursione are
accompanied by sn experienced agent, of the
Burlington Route, thorooghly familiar wllh Call

fornla. The latest model of Pullman tooriat sleep-

ing cars are used. They are fitted with every
comfort: carpets, upholBtered seats, mattresses,
pillows, bed linen, toilet roomf, etc. They lack
onlysome of the expensive finish of the Pallmans
run on the limited express trains, while the cost
per berth is only about one-third. Ask your near-
est ticket agent for particalare and descriptive
folders, or write to T. A Grady, Manager Burling,
ton Route Excursion Bureau, 211 Clark Street
Chicago, III.

Going to
California.
The BurUngton Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and withont change of cars.

Leave Chicago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

f^hicaeo

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction of plant. Consult us if possible before completing your plans.

With REPLOQLE'S COilPGUND REGULATORS we are prepared to unde-talie

and guarantee the government of water-power for all purposes, including Electric
Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
E.fpert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOCLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work,
6rives more ponder as to diameter 'frith &

higher percentage ofnsefal effect than any other
crater-wheel heretofore made. AUalzes, right and left

hand, are ballt from patterns perfected nnder sfatematlo testa In
the Holyoke Testing Flume.

Parties htTing power plants vrbioh are uasatlsfaotorr, An4
those contemplating the Improvement of powers, will And It t«
their IntereBtto confer with me, as I am willing: to GTUar*
antee results 'n'here others have flallea, no mat*
ter w^hat maheof tnrbine has been in use. STATE
RffUriRKaiENTtS AND SEND FOB €ATA-
l^OOtJE.

S. MORGAN SMITH. York, Pa.
SstlButef tomlahed fvr oompleU pOT*r plantsbdA

molti c«aruit«*4.

FUSE WlREj----,„^
AND LINKS h

capacity.

FOR ALL SYSTEMS. ) ""^S^.

The Independent Electric Co.,

39th St and Stewart Ave.. Chicago.

riectric Railway Supplies
^^^ riMjIiWWl^T'^nilHlW^ The largest and most prosperons stree
^^B ffwE^L^^^^H^^^^toSTMK,^ t,n all otliers on account of erreater strenert)

GEARS. PINIONS. BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies in the country are nsingronrsnpplles. and tbey preferthem
and darabllity. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, PreeMent and Treaeurwr.

J. E. McQINXET, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY, PA.
OHAS. J._MAyEB, 121i Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 181) ."-ummer St., Boston, Mass., New England States Sales Department.
STANDARD R'Y SUPP1.Y CO., Mouadnock Block, Chicago, III., N. W. States Sales Depaitment.
A. S. PARTRIDGE. Bank of Commerce Building, St. Louis, Mo., S. W. States Sales Department.
CHAS. A. OAVAGNA, Keave Building. Cincinnati- Ohio, Central StateASBlesDtmMtment
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Heating by Exhaust Steam,
WITHOUT BACK PRESSURE,

BY THE VACUUM SYSTEM.
ADVANTAGES.

1st.—Can be attached to existing plants at little expense.
2nd.—Effects greatest efficiency from the heating surface by the removal of the

writer and air, preventing water hammer and stagnant circu.ation.
3rd.— Saves coal by removal of back pressure from engines; water of con-

densation, etc.

We are owaers of the patent and have eqaipped the largest plants in the United States; over 500
DOW in nse. win viall yoar plant and tell yon how much we can benefit yon, if yon so desire. Send
for catalogue P.

AI/HDOriil MirOCTCD 9 Pfl Exhaust steam Specialists.

nHnnCli nCDJlCn 06 bU., point and elm sts., camden,n. j.

Gas,

GasolineTHE OTTO

ENGINES
and
Ndtural Gas

Electric Lighting.

Sizes! to 250 H. P.

Electric Light Plants in Operation from
2 to 250 H. P.

Tbe Otto Gas Mm Worh, Iec,

PHlLADEIfPHIA.
OVER 1.1.000 80LU.

^^^^_i^^^ Save Money and Economize
r^lfU^JAsia BY USING

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

Can be applied to any type of boiler without
stoppage of worts.

High temperature of feedwatcr Tiuch above
boiling point.

Catalogues, Plans and Specification

"^Sf^Ss^:^^ ^^ Application.

SOLE MAKERS IN THE UNITED STATES.

THE FUEL ECONOMIZER CO.
MATTEAWAN, N. Y.

CHICAGO OFFICE, 1640 MARQUETTE BLDG.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDEES OP EAUWAT AND TEAMWAY OAES OF ALL GLASSES.

67-69-71 South Canal St., |p|C^
New Orleans Branch:

316=318 St. Charles St.

Memphis Branch:
203 riain St.

The ClODbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound Safety

Water Tube Boilers.

BtJlLT IN UNITS OF 50 TO lOO H. F.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

ISpeciflcations, drawiBgs and Prices famished
on application.

Send for Catalogue of Climax and Compound Boilers.

Bound Volumes
OF THE

Western [legtrigian

FOB SALE,

From Vol. I. to Vol. XV.

ABSBESS

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, Chicago.

Racine Automatic
HIGH SPEED

ENGINES,
From 1 to 125 H. P.

Especially Adapted tor

ELECTRIC
LIGHTING,

And all places where
hl(jb speed In coLmeclion
with ecouomy is dCBlred.

Over 2,500 in use.

I'di'cupiiieiinu Tubalar

BOILERS.
MARINE ENGINES
AND OUTFITS.

.-^eJiil fur Catalogue
det>i;iibiiig our new 1

to tt u. P. Automatic
Eni^iue and Boiler
outfit.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Building,

Works. Racine. Wis. CHICAGO. ILL.. U. S. A.

ROOT IMPROVED WATER TUBE BOILER.

Special attention given to the balldlag of Electric Motor and Trail Oars.

Buildera of Brill No. 21 Track with aotid forged frame, and "Enreka" Maximum Traction Pivotal Tract.

SBLLINO AQENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG-. CO.,

28 Cliff Street, NEW YORK.

^ELEPHAN
llNGOTi
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THE

ORIGINill.

SAWYER -MAN

Incandescent

Lamps.

I

ORNAMENTAL STYLE, 20 I . ORNAMENTAL STYLE, 206.

With our Improved facilities for manufacture, the original SAWYER-MAN LAMPS will remain as ever

THE STANDARD OF EXCELLENCE.
TEST ON SAWYER-MAN LAMPS.

Lamps Tested New, Attei Burning 100 Hours, After Burning 300 Hours, After Burning 600 Hours,
Lamp
No.

9-13-95. 8-17-95. 8-30-95. 10-7-95. Hours
Burned.

C. P. Current. C. P. Current. C. P. Current. C. P. Current.

21 IS.O 10 ISO 10 15.8 10 13.2 9 600
22 16.5 Lamps. 17.0 Lamps. 14.3 Lamps. B.O Lamps.
23 18.6 9.99 17.5 9.97 15.2 9.99 12 4 8.83
24 15.5 Amperes 15.2 Amperes 13.6 Amperes 13.0 Amperes
25 18.0 Watts 18.0 Watts 18.3 Watts 130 Watts
26 17.5 per C. P. 17.5 per C. P. 16.0 per C. P. 14.4 per C. P.
27 17.1 2.97 1 7.0 2.9 14.8 3.2 13.0 3.8
28 15.2 15.8 14.6 12 2
29 15.2 15.1 14 3 1 1.5
30 16.2 15.5 14.7 13 5

Average, 1 6.78 16.65 14.86 12.9

Tliese are not results from "manufacturers' tests," but are from the regular tests of a large central station, the lamps being taken at random
from a shipment of 2,000. The letter accompanying the above states: "The lamps were burned during the test at a voltage about 2 per
cent, to 4 per cent, above that for which they are marked, and at which the candle power and current measurements were made."

Write to our Nearest Office for Prices and Discounts.

Westinghouse Electric & Manufacturing Companyi

NEW YORK-. 120 Broadway.

BOSTON: Exchange Building.

CHICAGO: New York Life BIdg.

TACOMA, WASH.: 102 S. loth St.

PITTSBURG: Westinghouse BIdg.

PHILADELPHIA: Girard BIdg.

ST. LOUIS: American Central BIdg.

CPIARLOTTE, N. C:

36-38 College St.

SYRACUSE, N. Y. : Bastable BIdg.

SAN FRANCISCO: Mills BIdg.

50 VOLT. 100 VOLT'I
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MOONLIGHT

SCHEDULE
FOR 1896,

Send 10 cents for a copy. Liberal

discount if large quantities are

ordered.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building^, Chicag^o.
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POROUS .-
Wliy not get ^^C^ <&•
the best; j^V^^^

1888. ^*- J,«'=-
^^0* ^ trial order.

ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
[25 South il^St.j, Philadelphia

'

Catalogues on Application
Send Baelness Card and mentioil

Webtebn Eleotbician.

aUlNE RAWHIDE

li leather.

Jes^ULTZS PATENT

4' laiLLEY COVER,

'"^pr DRESSING

pNKBELTJNG^ 'ig^'^^lFLTTEMENT.

" St. lonls, MO , r 8. A ^Edjoxfecdara.

BEA.N'CHES: 164 Summer St., Boston; 113 Liberty St., New Toik; 129 North 3d St., Philadelphia.

'1)ynamo
(^ELTINGt.

BINDERS
For the Western Electrician

Electrician Publishing Co.,

6 IiSlieside Blits., - Clileago. $1.00

VULCANIZED FIBRE CO.

£ISa7j^^XjXSECElX> 1878.
SOLii: MAHnrFACTVBEBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wi^^rx'Sl.o^i. The Standard Electrical Insulating Material of the World. 14 ^f^'^,' n.r.

IMPORTANT ANNOUNCEMENT.
WeliaveempIojedreSuperiDteiident.MK. A. L.EE3NMAKN, formerly Snpt. of THE SAWYEB-MAN FLEOTElO
CO. Bis ability is kno'wn I0 everybody in tbe electric ligbttutineEs. Becent improvements made by him, added to

'

*^he qualities vrblch have already gives our lamps tuch an enviable reputation, easily make the

Q^KJOOU^sJWU^

INCANDESCENT LAMPS ihe HIGH GRADE STANDARD OF THE WORLD.
Quality will tell andwe invite comparisons and teats. Write-to ns before placing your orders.

A<0y^9.
New Xork Office, 39 Cortlandt St.

Ualn Office an4 Factory : a€09 to SOI? Pine Street, St. Iroole

Black Diamond File Works.
Est. 1863. Inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Our regular goods are on sale in CTery les ding Hardware
Store in the United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

w«.^«^.

SPEAKIN6 TOBES AND WHISTLES.
Oral, Slaotric, Pnetunatlc and Mechanloal

ANNUNCIATORS AND BELLS.
VvU Urn* Alwaya la IStoefc.

W. R. OSTRANDER & CO.,
iC04 Fulton St., New ITork.

Factory, 14S1 and 1463 DeKalb Ave., Brooklyn, N.T.
^^^end for Nxw OAxAiiOatTX. Out Augrut Ist.

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

SEIXINO AQENTS:

IMASON ELECTRIC
EQUIPMENT CO.,

A. W. SOLOMON, Savannah, Ga.
HOEFQEN, MOXHAM i CO.,

No. 80 WllHam St., New York.

CHICAGO, ILL.

JOSHCA HENDT MAOH. WOEKS,
8an ]^ranci8co. Cat

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

Electric Lighting and
Power Apparatus.

The Brush Double Arc

Lamp Fatenta snatained by

repeated decisions

of n. 9, Ooorts.

THE

BRUSH
ELECTRIC CO.,

Agencies in ali large cities.

The EuBBell Electric Company,
Jto.iOArcDynamo, 100 lights, 2,000 candle power. „ Denver, Colo.

BagnaU a. Hiiiis, Yokohama, Japan, office and WorkB, Cor. Beldon and Mason 8t8., COiETKIrAKD, OHI«.
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SIMPLEX INSULATED
WIRES AND CABLES.

I

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
|

"^''kr.'hixson?'' simplex Electrical Company,
to? Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial, CfndereTonnd and Submarine,
for Telephone, Telegraph, liljcht and Fotrer.

B.EBITE! TAPMS. Write for catalogues, samples and pricei.

Vr. B. BBIXEf, }Ifr., J. B. HAM, Cien'l Agent
S03 Broadway, 9rew Tork.

S. F. B. aiOBSB. CAI/IFOKKIA FI^EC. WK!^.
Chieago, 111, San I'rancisco, 4 al.

WRTT ORIiRASIN RliEC. CO.. Tif\r Orlpans, X/a.

HOLIDAY LIGHTING.
Can be made most eSectlve by uslDg the

I='a.olra.3:ca. niv/iCog'-a.l-I-ia.iDn.ps-
(200, 300 and 500 candle power, any voltage.)

ELECTRIC APPLIANCE COMPANY,
Oeii4>ra1 \feiBitPrn >9^entR. S49 SVadison St.. Chicasro.

MARR..

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & I. M. ANDERSON,

289 to 293 A Street, Boston, Matt.
Correspondence Solicited.

B. DUBANT OHEEVEE, {
Bnslness Managers. GEO. T. MAN80N,

Genu Snpt.
W. H. UUUUIISS,

Secretary.

"To live is to know what ^
ODe is worth, what one can -^
do and should do" with the ^
Standard arc lifrht of the AT
world. A double-sprvice, ^
weatherproof lamp. Simple ^
mechanicall}', efficient elec- ^
trically. 4^

Ponder the pages ol onr book; \T
mailed free. ^A

Standabd Eleotbio Company, ^
205 La aalle St.. cor. Adams, -^^

Chicago. ^

^4^ *S^4^4^4*4^4<"l^4^4^^

THE OKONITE COMPANY, LIHITED,

13 Park Row, New y&iK^
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground UiQ.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tapi,
BRANCHES :Chicaffo, Boston, Philadelphia, Pittsburgrb, Minneapolis. Cincinnati,

Kanaaa City. Omaha, Louisville, St. liOalB. San Francisco. Lonrion and »*o. Am»*ric>..

i-ON'^i

TRADE MARK.

>hp&stiinns.
T. H. Brady, New Britain, Conn., U. S. A..

Mannfacturer of Mast Arms, Pole and
SwiDglng HoodB, Uotise Brackets and
other Specialties for ConstractloD
Work. — Catalogues and Pricet fur-
nished on application,

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 OliTe Street, ST. LOOTS.

SOLAR CARBON: MANUFACTURING CO.,
MANITFACTITBEBS OF

Carbon Brushes, Battery Carbons.

Solid Electric Light Carbons,
For any System, of any degree of hardneee.

Soft Cored Carbons (kot BoiiiiO^v),
For Arc Lrmps on Incandescent and Railway Olrcuits

SOLAR CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE. PITTSBURG, PA.

MAirorACTUBEB OF

ZHSniiATISD EI.ECTRIG inriRE,
FLICXIBIjE C0BX>» and CABLES.

Seo and ftO» Horth Tlilrd Street. PMIIiADEIiPHIA, PA.

OFFICE AND FACTORY, SANDUSKY, 0.

C AGENTS: ) ,

O.J. Mayer, Eetz Eldg., Philadelphia, Pa.
Smith & Wallace, Hamilton, St., Boston, Maas.
Ed. P. Sharp, U Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Oommerce Bldg.

,

St. liOuis, Mo.
J. M. Atkinson & Co., 1439 Monadnock Bldg.,

Chicago, 111.

Roger & Atwater, 214 Pine St. San Francisco,
California.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

^ESTIIN Electrical Wrnmeiit Co,,

114.120 William St., NEWARK, N. J,, U. S. A,

Weston Standard
Portable
Direct Reading

Voltmeters.
]fIiliivoltmeters,
Volramtnetera,

Mintammeters,
Crronnd JDete<*tors and
C'rcoit Testers,
Oltmmeters.
Portable (M^alTanometrrs.

Our Portable iDstmments are recognized as
Tlie Standard the world over. The Semi-Port-
able Laboratory Standards are still better.

Our Station Vortmeters and Ammeters are
unsurpassed In point of extreme accuracy and
lowest coneumptlou of energy.

Mention the Westeen Elzotbioian when
.writing for catalogues.

Weston Ground Detector and Circnit Tester,

FREDERICK S. MINOTT, General Manager.
BRANCHES:

New York OfBce. 487 Broadway, H. L. Burdlck, Mgr,
San ]B'ranci8co, 577 and 679 Market St.

Chicago. Metropolitan Electric Co.. 186-188 Fifth Ave.

NatioRai inma

Rubber Co.'s

WiresiBd Cables.
Factory and Office*:

Bristol: R.I.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Sstimates and Drawiiigrs Sabmitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPKESENTATIVES.
.J0LIAN SOHOCL & 00., - 126 Liberty St., N. Y. Olty.

IJ HOFFMAN-KUSSELI. CO., - 82 Lake St, OhioagO, HI.
- SOEANTON SUPPLY i MAOH'Y CO., - Soranton, P..
THOS. K. CAKEY & BEOS. CO.. 28 Light St., Baltimore, Md.
MITCHELL, LEWIS & STAVEE CO., Seattle. Wash.

THE BALL tt WOOD COMPANY,
Bailders of Improved Automatic Cnt-Off Engfines.

Stern k Silverman, 707 Arch St., Philadelphia, P«. C. E. Sargent, Fort Pearborn Bldg., Chicago, HL
George M. Eenyon, Endicott Arcade, St. Paul, Minn. James & Company, Chattanooga. Tenn.
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THOMSON
ALTERNATING CURRENT

ARC LAMP.
THE ONLY ARC LAMP SUCCESSFULLY

MEETING THE REQUIREMENTS OF AL-

TERNATING CURRENT ARC LIGHT

SERVICE.

WHAT USERS SAY:
"We have carefully tested your Alternating Arc Lamp and find it givl

better satisfaction than,any other arc lamp on our circuits."

'.'We are satisfied that it is very economical and efficient, and its simplic|

of construction malces it very desirable to manage and manipulate."

"We have tried other makes of alternating arc lamps and have return^

them to the makers, finding that the T. H. is the best on the market."

"I find that it has a steady feed with large variation in voltage."

POSSESSES ALL.
THE ADVAN-
TAGES OF THE BEST ARC LAMPS OPERATED by;

DIRECT
CURRENT.

THE MINIMUM OF ENERGY
.^l.'bsor'bed. IrL tl^e ^EZe^-alaXisa.^ ^v^ediLa^niss

THE MAXIMUM OF LIGHT
I2a,d.ia,ted. trojcci. tla.e ^^zc.

ALMOST NOISELESS.

SIMPLE AND COMPACT.

RELIABLE AND EFFICIENT.

FOR INDOOR

OR OUTDOOR USE.

PLAIN OR ORNAMENTAL.

WRITE FOR PRICES.

GENERAL ELECTRIC COMPANY
f

Boston, Mass., 180 Summer Street.
New York, N. Y., 44 Broad Street.
Syracuse N. Y., Sedgwick, Andrews & Kennedy Bldg.
Buffalo, N. Y., Erie County Savings Bank Building.
Philadelphia, Pa., 509 Arch Street.
Baltimore, Md., 327 East German Street.
Pittsburg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N.
SALES OFFICES:

Atlanta, Ga., Equitable Building.
Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.
Detroit, Mich., 13 Rowland Street.

Omaha, Neb., 309 South 13lh Street.

Kansas City, Mo., New York Life Building.
St. Louis, Mo., Wainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 16th Street.

San Francisco, Cal., 15 First Street.

Portland, Ore., Worcester Bldg.

Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.
For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada.

OBM r-:ji
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

ibendrotli i Boot Mfg.
Co.. SIX

A dams-Bagnall EI. Co— is

American Battery Co ix

American Elec Mfg.Co...

American Electrical
Works xl

Am. Silk Mfg. Co

Anderaon, Albert & J. M . . . I

Andrae, J. & Sons Co sv

Arnold. B.J xvil

Babcoct A Wilcox Co., The. 1

Bain, Foree.... xvii

Bafeer & Co ^^i*i

Ball & Wood Co., The.... >

Barnes. Wallace s

Barnett Co., G. A H xxii

Uaf sett & Son, Nathan . .
- .

xv

Beacon Lamp Co xii

Beethoven Piano & Oi^an
Co ^ xi^

Berliner Telephone Co—
Besly & Co., Chas. H.... sxii

Boadreanx Dyn. Brush Co. xv

Bowen, W. J sv

Boynton Mnltlvolt B. Co.. xlii

Brady, T. H i

Brill Co., J. Q six

Briiey, W. R 1

BroBh Electric Co xx ii

Bryan,Wm. H xvii

Bryant Electric Co

Buckeye ElectricCo ix

Butler Hard Robber Co....

Card Electric Co x

Central Electric Co v

Central Mfg. Co vil

Chicago Be"ting C • xis

C. B. & Q. R. R xvili

Chicago Edison Co Iv

Chicago Elec.& Stereo Co.. xii

Chic. Genl. Fixture Co.... vii

Chase &Co., J. F xis

Clonbrock S. B. Co xix

ColburnElec. Mfg. Co xiii

Colgate Co., Geo. h —

-

Columbia Inc. Lamp Co ... i

Commercial Elec. Sup. Co.

Cor. School of Technology.

Dayton Globe Iron Works
Co xviii

Directory, Principal Eleo.
and Mech. Engineers., xvii

Dixon Crucible Co., Jos.. xi

Eastern Electric Cable Co.. xl

Eddy Elec. Mfg.Co vii

Edgerton Pottery Co— xxii

Electric Appliance Co x

Elec. Engr. &. Supply Co .

Electric Protection Co ix

Electric Storage Battery
Co.. The

Electrician Publishing Co.
vl, xiii, xiv, xvi xvli, xxi

Empire China Worka xl

Pan Tel. & Const. Supply
Co XV

FiberiteCo., The xxii

Forest City El. Wks
For Sale Adver'mentB xil

Fort Wayne Elec. Corpora-
tion xsl

Fuel Economizer Co

Garlock Packing Co x

Gates Elec. Mfg. Co vl

General Electric Co 11

( lobe Electric Light Co.... vi

Gordon-Eurnham Bat, Co.. Iv

Goubert Mfg.Co xlx

Gustafson, W. A xv

Hardtmuth A Co., F iv

Harrington, Son & Co., E.. xix

Hart, C. S xii

Hart & Hegeman Manufac-
turing Co X

Hartley Elec. Works xii

Helios Electric Co vlii

Holmes Fibre-Graphite Co. xix
Homer i Co. . F. E xi

Independent Elec. Co xvlli

Interior Conduit <S I. Co. . xi

Internat'l Cor. Schools xii

Ithaca Desk Co xii

Johns Manufacturing Co.,
H. W iv

KisierElec. Mfg. Co xii

Keystone Tele. Co xv

KlipsteinA Co., A x

Leclancbe Bat. Co., The .... xiii

Leffel & Co., James xviii

Lewis. A. L xii

Locke, Fred M -- x

Lombard Water Wheel
Gov. Co

LoulsviUe Elec. Wks.... xxii

LnkeuH Iron &. Steel Co..

MacCurdy & Smith xi

McEvoy. C. H XV

McKoy, John T xii

Mencminee El. A Mech. Co. iv

Metropolitan Electric Co. viil

Moore, Alfred F l

Morris, Tasker & Co

Moyes, L. M xviii

Munsell&Co,, Eugene... iv

Murray Iron Wks. Co

N atlonal India Rubber Co .
i

Newton Rubber Works., xvi

New York Insulated Wire
Go xi

New York A Ohio Co i

NuttallCo., K. D ^xviii

Ohio Storage Battery Co.. xiii

OkoniteCo., The I

Ostrander & Co.. W.R.,.. xv

Otto Gas Engine Wks....

Partrick & Carter Co ... . xxii

Partridge Carbon Co i

Peerless Rubber Mfg. Co.. x

Perkins. Frank C xvii

Peru Elec. Mfg. Co vii

Phillips Ins'd. Wire Co ... .
xi

Pbosphor-Bronze Smelting
Co.,Ltd xix

Piatt, O.S xxii

Queen&Co-.Inc

Racine Hardware Co xlx

Reislnger, Hugo -..

Replogle Governor Wks. .
xviii

Richards A Meacham....

Roth Bros. A Co xii

Samson Cordage Wks x

Schoonmaker, A. O xii

Schott, W. H xvii

Shultz Belting Co xxii

Siemens A Halske E. Co.. —
Simplex Electrical Co.,The, 1

Siotix City Brass Works.. xi

S. K. C. Specialty Co vi

Smith, S. Morgan xviii

Solar Carbon A Mfg. Co.. i

Southgate & Co., W. B. . . vi

Standard Electric Co i

Standard Electric Time Co. xii

Standard Tel. A Elec. Co. xv

Standard Thermometer Co. vi

Standard Underground Ca-
ble Co

Stanley Electric Manufac-
turing Co

Stilwell-EIerce A Smith-
Vaile Co xii, xiii

Swarts Metal Refining Co..

Union Heater Sup. Co x

United Electric Improve-
ment Co xvi

U. S. Telephone Const. Co. xv

Vulcanized Fibre Co xxii

Wagner El. Mfg. Co vii

Walker Mfg. Co ix

Want Advertisements.... xil

Waterman, Chas. H iv

Webster, Warren A Co

Werthelm, Ed

Western Electric Co xi

Western Telephone Con-
struction Co

Westinghouse Elec. and Mfg.
Co XX

Westinghouse Mach. Co. vlil

Weston Electrical Inst. Co.. 1

Weston Engine Co 1

Whitney Elec. Inst. Co— x

Wirt, Chas xil

Younglove&Gera x

CLASSIFIED LIST.

AoonxaalatorB.
Amerit-an Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Annunciators.
Central Electric Co.
Chica2:o Gen'l Fixture Co.
Electric Appliance Co.
Menominee El. A Mech Co.
Ostrander ACo., W. R.
Partrick A Carter Co.

Are Ijamps.
Adams-Bsgnall Elec. Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Ft.Wayne Elec. Corporation
General bllectrio Co.
Helios Electric Co.
Standard Electric Co.
Standard Thermometer Co.
Waterman C. H.
Westinghouse El. & Mfg. Co.

Arc lilsht Cord.
Samson Cordage Wks.

Batteries and Jars.
Andrae A Sons, J.
Boynton Multivolt Batt'yCo.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Genl Fixture Co.
Commeicial Elec. Sup. Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Storage Battery Co.
3ordon-Burnham Bat. Co.
Kester Elec. Mr-, i o.

Leclanohe Battery Co., The.
Menominee El. iV Mech. Co.
Newton Rubber Wks.
Ohio Storage Battery Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Western Electric Co.

Bells.
Andrae A Sons, J.

Central Electric Co.
Electric Appliance Co.
Menomiuee El. A :\Ieeh.Co.
Ostrander A Co., W. R.
Partrick & Carter Co
Western Electric Co.

Beltine,
Chicago llelting Co.
Shultz Beulng uo.

BloiT Torches.
Union Heater Supply Co.

BoUers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Murray Iron Works Co.
Racine Hardware Co.
Weston Engine Co.

Booms, Electrical.
Electrician Publishing Co.

Bronze .

Besly &Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brushes.
Boudreaux Dyn. Brush Co.
(Central Electric Co.
Kester Elec. Mfg. Co.
Partridge Carbon Co.
Solar Carbon A Mfg. Co.
Wirt, Chas.
Younglove A Gere.

Burglar Alarms.
Central Electric Co.
Electric Appliance Co.
Menominee VA A; Mech. Co.
Partrick A Carter Co.
Western Electric Co.

CablesfSee Insulated Wires.)
Cables, Electric (See In-
sulated Wires), Copper,
emieet and Bar,
American Elec. Works.
Brlxey, W. R.
Central Electric Co.
Eastern Electric Cable Co.
Elec. Eugr. A Supply Co.
Moore, Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons. Poi n ts AFlates.
Central Electric Co.
Chicago Genl Fixture Co.
General Electric Co.
Hardtmuth A Co., P.
Partridge Carbon Co.
Reisinger, Hugo.
Solar Carbon & Mfg. Co.
Werthelm Ed.
Western Electric Co.

Clochs, ^Vatchmen's.
Southgate A Co., W. B.

Componnd.
Kester Elec. Mfg. Co.

Conduits.
Central Electric Co.
Interior Conduit & Ins, Co.
McRoy, Jno. T.

Construction & Repairs.
Ft.Wayne Elec. Corporation.
Hartley Elec. Wks.
Homer ACo., F. E.
Richards A Meacham.

Contractors and Electric
Lleht Plants.

Arnold, B. J.

Bain, Poree.
Brush Electric Co.
Bryan, Wm.H.
Card Electric Co.
Eddy Elec. Mfg. Co.
Ft, Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Interior Conduit A Ins. Co.
Perkins, Frank C.
Schott, W. II.

Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Westinghouse Elec A Mfg. Co.
Western Electric Co.

Copper.
Besly A.Co., Chas. H.

Copper W^lre Bonsht.
SwartB Metal Reanlng Co.

Copper W^lres.
Amencan Electrical Works.
Besly ACo., Chas. H.
Brixey, W. R.
Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.
Menominee El. vV Mech. Co.
National India Rubber Oo.
Okoniie Co. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
McEvoy, C. H.
Samson Cordage Wks.

Cranes.
Harrington, Sou A Co., E.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brady, T. H.
Central Electric Co.
Central Mfg. Co.
Commercial E'ec. Sup. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
FarrTei. AConst. Supply Co.
FiberiteCo., The.
Locke, F. M.
Nuttal Co., R. D.
Partrick A Carter Co.

Cnt-Onts and B^^vitches.
Anderson, Albert A J. M.
Andrae A Sons, J.

Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L.
Commercial Elec Sup. Co.
I'-ddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Forest City Elec. Wks.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hart A Hegeman Mfg. Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Menominee El. A Mech. Co.
NuttalJ Co., R. D.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt, O S.

Wagner Elec. Mfg. Co.

Desks.
Ithaca Desk Co.

Bynamos.
Brush Electric Co,
Card Electric Co.
Central Electric Co.
Colbum El. Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit A Ins. Co.
Roth Bros. A Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Economizers.
Fuel Economizer Co.

Electric Hallways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens A Halske Elec. Co,
Westinghouse El. A Mfg.Co.

Electrical and Slecbanl-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan. Wm. H
Eddy Elec. Mfg. Co.
Perkins. Frank C
Schott, W. H.

Electrical Instruments.
Anderson, AlbertA J. M.
Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Piatt, O. S
Queen A Co. Inc.
Southgate A Co., W. B.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Commercial Elec. Sup. Co.
Electric Protection Co.
Menominee El. a Mech. Co.
S. K. C. Specialty Co.

Electro-Plating' itfachV*
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Enarines, €iss.
Otto Gas Engine Wks.

Eneines, Steam.
Ball A Wood Co., The.
Chuse A Co., J. F.
Murray Iron Works Co.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Co,

Engravers.
Chic. Electro A Stereo Co.

Fan Outfits.
Central Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Bard Rubber Co
Holmes Fibre-Graphite Co.
Vulcanised Fibre Uo.

FUes.
Barnett Co., Q. A H.

Fire Alarms.
Partrick A Carter Co.
Western Eleotrlo Oo. '

Forges.
Union Heater Supply Co,

Fuse Wire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

Peerless Rubber Mfg. Co.

(ias Lilgbtlng, Electric.
Partrick A Carter Co.

<](ears.
Besly A Co., Chas. H.
Nuttall Co., R. D.

General Elec. Supplies.
Anderson, Albert A J. M.
Andrae A Sons, J.
Berliner Telephone Co.
Besly A Co., Chas. H.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Colgate Co., Geo. L,
Commercial Elec. Sup. Co.
Electnc Appliance Co.
Elec. Engr. A Supply Co,
Electric Protection Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Menominee El. A Mech. Co.
Metropolitan Electric Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Piatt, O. S.

Queen A Co. Inc.
Sioux City Brass Works.
S. K. C. Specialty Co.
Standard Tel. A Elec. Co.

4Alobes and Electrical
<wlass<vare.

Edgerton Pottery Co.
Peru Elec. Mfg. Co.

Gov'iiors, W^atfr Wheel.
Lombard Water WheelGv. Co.

(jrraphlte Specialties.
Besly ACo., Chas. H,
Dixon Crucible Co.. Jos
Holmes Fibre-Griipliiie Co.

Bard Rubber €>oo«ts.
Butler Hard Rubber Co.
Fiberite Co.. The.
Newton Rubber Wks.

Heating. Electric.
Bowen. W. J.

Insulators and Insulat-
ing 9laterlals

Anderson, Albert A J. M.
Andrae A Song, J.

Brixey, W. R.
Butler Hard Rubber Co.
Central Electric Co.
Commercial Elec. S-p. Co.
Electric Appliance Co,
Elec. Engr. A Supply Co.
Empire China Worfis.
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Hart A Hegeman Mfg. Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Locke, Fred M.
Louisville Elec. Wkg.
MacCurdy A Smith.
Menominee El. A Mech. Co.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated WIreCo.
Nuttall Co., R. D.
OkoniteCo., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Piatt, O. S.

Simplex Electrical Co.
Standard Underground C.Co.

Insulated W^lres and
Cables—magnet W^lre.

American Electrical Works.
Brixey, W. R.
Central Electric Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
FarrTei. AConst. Supply Co,
General Electric Co.
Independent Electric Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

Ijamps. Incandescent.
Adams-Bagnall Elec. Co.
Am- Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York AOnioCo.
Partrick A Carter Co.
Unitea Elec. Imp. Co.
Westinghouse Elec.AMfg Co.

Lightning Arresters.
Colgate Co., Geo. L.

Electric Appliance Co.
General Electric Co.

Machine PT ^Vipers.
Am. Silk Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical <nachinery.
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Murray Iron Works Co.

Mica.
Johns Mfg, Co., H. W.
Mnusell Ado. Kn^ene.
Schoonmaker, A. O.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Weitlnglioaie £l.(k Mff. Go.

Motors.
Andrae & Sons, J.
Brush Electric Co.
Card Electric Co.
Central Electric Go.
Colbum El. Mfg. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co.
Ft.Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electnc Co.
Hartley Elec. Wks.
Interior Conduit A In'^ Co
-MenominL-e El. A Mech Co.'
Roth Bros. A Co
Sioux CityBftfc Works.
Standard Eitciilc Co.
Stanley Elec. Mfg. Co.
Wagner Elec. Mfg. Co.
Walker Mfg Co.
Westinghouse El. A Mfg Co.

Packing.
Besly A Co., Chas. H.
Garlock Paebine r.n.

Peerless Rubber Mfg. Co.
Paints.
MacCurdy A Smith.

Phosphor Bronze.
Phosphor Bronze Sm.Co Ltd

.

Pianos and Organs.
Beethoven Piano A Organ Co

Platinum.
Baker A Co.

Poles.
Hart, C. S.

Lewis, A. L.
Morris, Taster A Co.
Nuttall Co., R. D.

Porcelain.
C muiercial Elec. Sup. Go
Empire China Worth
General Electric Co.
Locke, P. M.
Peru Elec. Mfg. Co,

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Central Electric Co.
Electric Appliance Co
Partr.cu: A Carter Co.

Bheostats.
Central Electric Co.
General Electric Co.

Sal Amnioni<tc.
Klipstein ACo., A.

ISpeaking Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W R
Partrick A Carter Co.

t^peed Indicntors
Besly A Co., Chas. H.
Colgate Co., Geo, L.
Queen A Co. Inc.
Weston Electrical Inst. Co
Whitney Elec, Inst. Co.

Sprlngst,
Barnes, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
American Iiattfry Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Street Cars.
Brill, J. G. Co.

Tapes* Insulating.
American Electrical Works
Brixey W. R.
Central Electric Co.
Electric Appliance Co
Moore, Alfred P.
New York Insulated Wire Co
Okonlte Co. , The.
Simplex Electrical Co.

Telegraph Apparatus.
Electric Appliance Co
Partrick A Carter Co
Western Electric Co.

Telephones and Tele-
phone fiaterlal.

Andrae A Sons, J,
BasB' tt A Sou, Nathan.
Berliner Telephone Co
Central Electric Co.
Commercial Elec. Sup Co
Parr Tel. & Const. Supply oo
Gustafson, W. A.
Keystone Te ephone Co
McEvoy, C. H.
Richards ^t Meacham.
Standard Tel. A Elec Co
U. S. Te). Const, Co. * '

Western Electric Co.
Western Tel. Const. Co.

Transformers.
Central Electric Oo.
Chicago Gen'l Fixture Co
Ft.Wayne Elec. Corporation
General Electric Co.
Hartley EJec. Wks.
Louisville Elec. Wks.
Stanley Electnc Mfg. Co
Wagner Elec. Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car
General Electric Co.
Westinghouse EI. A Mfg. co.

Turbine Wheels.
Dayton Globe Iron Works Co
Leffel A Co.. Jas.
Replogle Governor Wks
Smith, S. Morgan.
Stillwell-Bierce A Smith-
Vaile Co,

CnlTersities.
Cor. School of Technoloev
Int. Corr. Schools,

'

Water Wheels.
Leffel A Co., Jas.
Replogle Governor Wks
Smith, S. Morgan,

Wire, Bare.
Anderson, Albert A j m
Besly A Co., Chas. H
Brixey, W. R.
Central Electric Co.
Electric Appliance Co
Independent Electric'co
National India Rubber Co
Nuttall Co.. R.D. '"^^•
OkoniteCo., The.
PbUlIpB iDBuUted Wire Co
SUuidBzd Underground o.Oo,
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HARDTIYIUTH
AUSTRIAN CARBONS.

CHICAGO EDISON CO., No. 139 Adams Street, Chicago, III.,

GENERAL WESTERN AGENTS.
Write us for Revised Price List.

ARC LAIVIPS!!
For Incandescent Circuits. For Direct Current.
For Alternating Current. For Railway Circuits.

Focusing, Twin and Series Lamps.
All new lamps, all in perfect order and ready for use.

CARBONS!!
High Class Foreign and Domestic.
Cored Carbons, Tested Carbons.
Siemens & Halske, Lacombe, Hardtmuth, Ship
Cored, National, Fidelity, Solar and Globe Carbons.

These Standard Goods MUST BE SOLD to close an
Estate. Write for particulars to

CHAS. H. WATERMAN,
1305 Havemeyer Building,

26 Cortlandt Street, NEW YORK.
Sales Agent fop) J^J];

ji; ^IH^fph. |
Assignees for Francis R. Upton.

VULGABESTON CONTROLLER PARTS,

tsL JzT) Qr^m
SI39 S5058

All Controllers are Insulated with Vulcabeston.

O. E. 800 and Westinghouse Commutator Kings,

Brush Holder Bushings and Field Spools.

ISE'SD FOR FBICE I/Ii^T.

Moulded Mica Trolley Insulating Materials, Frogs, Crossings,

Tree Insulators, Weatherproof Sockets, etc.

^ H. W. JOHNS MFC. CO.,

Gfia. Elec. Oo.

340-3-t3 Bandolph St., Chicago, 111.

NEW ¥OEK. PHILADELPHIA. BOSTON.

P3

Westinghouse.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability.

It is Absolutely Non Freezing,

Labor Saving,
Free from Local Action,

Freedom from Gases and Odors.
Superior Generation of Energy.

These Batteries are in .use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANDFAOTUEED BY

The Gordon-Bnrnham Battery Co.,

82 West Broadway, New York.

ANNUNCIATORS..

House and Hotel
Style.

Gravity Drop, Three Wire
System.

Magneto Generators

BINDING...
POSTS of

...EVERY
DESCRIPTION.

MEDICAL FARRADIC BATTERIES,

INDUCTION AND SPARK COILS.

Write for Catalogue-

tnc&ieni
MENOMINEE, MICH

EUGENE MUNSELL ^ CO., '" Ww^vSr^''^' j^;.-

£>
2

Importers and

Wholesale Dealers in PURE INDIA MICA FOR ELECTRICAL

ISULATION.

STOCK IN PRINCIPAL CITIES.
CHICAOO, iS3l-akeSt. ST. LOUIS, Bank of Commerce BIdg. CINCINNATI. 41 E. 4th St. CLEVELAND, 10 S. Water St. SAN FRANCISCO, 120 SutterSt.

VV. H. Sills. A. S. Partridge. Sinclair Randall. The Cuyahoga Supply Co. J. W. Brooks & Co.

THE PIONEER FIRM.
American Branch Office, 60 liberty St., New York. F. HARDTMUTH & CO., Ilfs".

NA,
STRIA,

THE PIONEER FIRM.
Beware of Impostors Claiming our Make.

THE ONLY MANUFACTURERS OF

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carry our Goods.

w--^^i
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V

Let these "rush" orders

reach us early. We will do

all possible to avoid delay or

disappointment.

rfr

^

%
^
^

^
^
^
^

some one
will want

extra
lig^ht

for store or show window display. No lamp will

answer this demand quite as fully or give light

more abundantly than the Helios Incandescent

Arc Lamp. These are made in various styles,

a few of which we show in the margin, and are

for direct or alternating currents. No trouble to

wire. No extra wiring required.

We guarantee satisfaction.

Vjt For plain or decorative lighting use the Pharos

^ Incandescent Lamp. We can supply these in all

^ colors to fit any socket, any voltage, from 16 c. p.

'I'
upward.

Weather and water-proof sockets for out-

^ door work.

CENTRAL ELECTRIC COMPANY, ^
CHICAGO. 'F

WESTERN DISTRIBUTERS FOR

OkoniteWire, Interior Conduit, Lundell flotors,

Helios Incandescent Arc Lamps,
(DIRECT OR ALTERNATING.)

BRANCHES:
ST. LOUIS: Southern Electrical Supply Co.

KANSAS CITY: Gate City Electric Co.

NEW ORLEANS: loio Canal St.

BUFFALO: 112 White Building.
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INCANDESCENT LAMPS.
WE "

MANUFACTURE
THE

9P LIFE AND

EFFICIENCY

f GUARANTEED,

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacuum. Samples and Prices Furnished

on Application. Correspondence Solicited.

GLOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.
.a.^e:i^t^ w^j=LT^Tr:ErD. v^tfritte: \j^.

THE UPTON ARC LAMP
For All Circuits.

The Cheapest to Buy, Use
and Maintain.

Standard Thermometer Co.,

The Original Manufacturers of the

SIMPLEX, WABD and KNIGHT LAMPS-
CHARLES A. BRAMHALL, Selling Agent, 39 Cortlandi Street, NEW YORK.

c
I

A
L
T
I

E
S.

S. K. C. SPARK ARRESTER
STORM and BUG
PROTECTOR.

S. K.C. ARC CUTOUT,

S.K.C. SWITCHES.
S. K. C. HANGER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write for Circulars and Prices.

S.K.C. SPECIALTY CO.. Pittsfield.Mass. s

HIGH GRADE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

W. B. SOUTHGATE & CO.,
146 "B" Franklin Street, BOSTON, MASS.

{ilELIilXe AGESJTS FOR

WHITNEY ELECTRICAL INSTRUMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATE FOR ELECTRICAL PURPOSES.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copj' at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book

thousands of men have been waiting for; it will be what 3'ou

want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COIiPANY.

6 Lakeside Building, Chicago,

J. HOLT GATES, President and Manager. ADOLPH LISSAU, Superintendent.

GATES ELECTRIC MANUFACTURING CO.,
BUILDERS OF MODERN, HIGH-CLASS

Multipolar Dynamos and Motors,
DIRECT-CONNECTED AND BELTED.

Carbon Brushes of Ample Surface on all Machines. New Style Commutator with Removable Segments. Iron-Clad Armature with Flexible
Bar Winding. Armature Core and Commutator built on Sleeve, with Shaft Removable. Self-Oiling Ball Bearings.

OFFICE,
~

FACTORY,
1 139 and 1 140 Monadnock Building, Corner Clinton and Harrison Streets,
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Llgbtlng oi Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.
CHICAGO OFFICE:—305 Dearborn St., Wallace & Hine, Mgrs.

CROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUS r PINS.
We can ship promptly.

We guarantee our product equal to any in the market.
Correspondence solicited.

CENTRAL MANUFACTURING COMPANY, Chattanooga, Tenn.

NEW "PERU"

ROSETTE CUT-OUT.

The same Rosette can be used for both

cleat and concealed work.

WRITE FOR PRICES.

PERU ELECTEIC IK. CO.,

PERU, IND.

Manufacturers of all Kinds of Electrical Porcelain,

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK.

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

IF
you are anxious to

secure the latest

electrical books. YOU
should write to the

Electrician Publishing

Co., Chicago. You CAN'T
procure too many
reliable, readable

books to READ.

WAGNER mTTitchboards

ELECTRIC MANUFACTURING CO.

TransformerB for all parposes.

First in every CompetitiTe test.

Acknowledffed by all Eneineers to be the most efficient

and most nearly pe7fectlin;;inechanieal design.

60 LT. TYPE D TRANSFORMER.

Oeneral Offices and Factory atst. Ijonis, Mo.

( BOSTON, 620 Atlantic ATettue. MINNEAPOLIS, i49 Second Avenue South, BUFFALO, 126 Erie Oo. Bank Building.

j^OrBIQ'OXXIStK PHILADELPHIA, 1000 Betz Building. OHIOAQO, 1236 Monadnocb Block. TORONTO, Canada, W. A. Johnson Electric CO.
( CINCINNATI, 161 West Pearl Street. SAN' FRANCISCO, 35 Market Street.

STORE ROOIVIS: BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS.
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ITWILLPAYYOU
To Write for

DESCRIPTIVE

CIRCULAR,

CATALOGUE

AND

PRICE LIST

OF

SfiMes,

SwitcMoarils.

les,

Manufactured by

j: GrU-.A.JDa'r i^io^ eb oo.
GENERAL WESTERN AGENTS:

METROPOLITAN ELECTRIC COMPANY,
186-188 Fifth Ave., CHICAGO, ILL.

THE ONLY

Reflector Plate Alternating Arc Lamp.

The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same

number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

Spencer's Direct Current Constant Potential Lamp.
Guaranteed not to see-saw.

Send for Catalogue and Prices.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

AGENTS.
CENTRAL ELECTRIC CO., Western Agents. Chicago, 111.

ANCHOR ELECTRIC CO., New England Agents, BoatoD, Masa.
MOORK & BATLIS, Weetern New York Agents, Buffalo, N. Y.
BARR b ATKINSON, State AtrentB, Cleveland. Ohio.
GLOBE ELECTRICAL SUPPLY CONSTRUCTION CO., Agents for New York Olty and Brooklyn,

> 98 Vandam St., New York.
"W. T. M. MOTTRAM, State Apent, Dallas, Tex.
TBE MOUNTAIN ELECTRIC CO., Agents for Colorado, Wyoming. Utah and New Mexico. Denver, Colo.

CALIFORNIA ELECTRICAL WORKS, Pacific Ooaat Agents, 35 Market St., San Francisco, Cal.

MACBINERY SUPPLY CO.. South Paciflc Coast Acent, Loe Angeles, Cal.

SCHMINKE & NEWMAN Apents for Louisiana and Missisflippi, New Orleans, La.

PADUOAH ELECTRIC CO.. State Agents, Paducab, Ky.
ROYAL ELECTRIC CO-, Montreal, Canada,

Something About Westinghouse Engines.
....TESTING....

Every Westinghouse Engine, from the five horse-power

Junior to the seven hundred horse-power Compound, is

tested under full load before shipment. Ample facilities for

testing the larger sizes of engines will be provided in our

new shops, now approaching completion. Our present test-

ing room has accommodations for nine enorines at once.

The piping is arranged so that the exhaust from any one

engine can be turned into a surface condenser, condensed

and weighed. Tlie engines are loaded by means of a Prony

Friction Brake. Every engine carries its full load from two
to four days.

We make running tests on all Junior and Standard en-

gines and economy tests on two engines taken at random

from every shop order. We make a careful test of the

steam consumption of every Compound engine we build.

TESTixe B003I. Rcports of these tests with sample indicator cards are on
file for every Compound engine ever built by us. This means that when you buy a Westinghouse engine you may be

sure it is in perfect running order, its adjustments correct, its internal friction not excessive, and its steam consumption
well within the limits of good economy. Further, it means that when we make a guarantee as to the economical perform-

ance of our engines, it is not a " bluff," but a fact which may be verified by our records, or by a test which the purchaser

is free to make in our shops under the supervision of his own expert, and for which we will gladly furnish every facility.

In this respect the Westinghouse Machine Company has no imitators. We cordially invite the most critical inspection of

our product and methods of manufacture. Our shops are open at all times to engineers and others interested in steam

power. If this subject is of interest we will send you a little circular which explains it more fully.

THE WESTINGHOUSE MACHINE COMPANY, Pittsburg, Pa., U. S. A.

r^
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The Walker Mfg. Company^
General Offices and Works, CLEVELAND, OHIO.

Manufacturers^of all kinds of Electrical Apparatus, specially large size

GENERATORS,
Street Railway Motors,

BBA9fCH OFFICES:
913-9U Postal Telegraph Bldg., New York.
195 Orocber Bldg., San Francisco, Oal.

34 York St., Toronto, Ont. •

1645-1648 Monadnocb Bldg., Chicago.
8 Oliver St., Boston, Mass.,
Erie OoQuty Bank Bldg., Buffalo, New York.
303 Gould Bldg., Atlanta, Ga.
1120 Betz Bldg. , Philadelphia, Pa.
416 Trust Bldg., Dallas, Texas.

INCANDESCENT
MACHINES,

ETC., ETC.

Thousands of our Cells are In Service in XJ. S. and Abroad.

STORAGE BATTERIES -FOR ALL PURPOSES.

Solid Rolled Lead Plate. Immense Strength.

Eleotro-Chemical Formation of Active Material.

Large Surface.

INSURING Greatest Durability combined wuh Efficiency.

ALL SIZES FOR SALE BY

American Battery Company,
E8taUli!4bed 1MK1».

JSiffhest Award Granted at

1Vorld''s Columbian Bxposi-
tiOD, Chicaeo, IHOS.

42 WEST QUINCY STREET,
CHICAGO, ILL.

Absolutely Non-Infringine

Protection <wnaranteed
to all Purchasers.

THE STEVENS FLUSH SWITCH,
These Switches are second to none. They are fire and damp proof. Mechanism is

simplicity itself. Nothing to get out of order. Make and break so wide that
no arc can form. Wired without removing casing. Buttons made of mother
of pearl. Base made of vulcabeston with porcelain cases.

IS^^PARTICULAR ATTENTION IS CALLED TO OUR NEW DOUBLE POLE SWITCH.

Write for price list and discount.

THE ELECTRIC PROTECTION COMPANY,
Single Pole. Double Pole,3-Way,
t-Way. anything you may want.

MANUFACTURERS,
1036 Filbert Street. FHIIiADEI^PHIA. New Double Pole.

BUCSETE QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

aj;t-/-VM=M-J^i!ki
^ncT IRoW H^^NOtR G>OiCv,RD^

VE/rrcTTRro
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THE GLASS BRADUATES.
It IB hoped that thoroughly mastering the four preceding problems may result to our mutual

advantage, and v:e will conclude with a review and one final problem.

REVIEW.
Example I.—"O. K." weatherproof versus cheap line wire.

Example 1 1.—The Packard TraaBformer versus the "Nondescript"
Example III.—The Packard Lamp versus the "advertised cheap'' lamp.
Example IV.—Paranite Wire versus reclaimed rubber InsnlatiooBiold rubber boots and shoes)

.

FINAL EXAMPLE NUMBER V.
The serviceability o£ an Arc Lamp does not depend upon the extenBiveness and intricacy of

interior mechanism, nor yet upon the frills and furbelows of the exterior design. Some manufacturers
depend upon one or both of these to sell their goods.

The Upton Arc Lamp is sold on the basis of Its utility for the work for which it is made, the
simplicity of its mechanism and itg business-like appearance. Where we can get them in on trial we
depend entirely on their readily apparent merit.

Q. E. D.
BUI THE UPTON AKC LAMP.

Electric Appliance Company,
THE

UPTON
ARC LAMP.

ELECTRICAL
SUPPLIES.

242
MADISON ST..
CHICAGO.

WHY BE A FOGY?
tiASKETIS MADE
IKSTANTIi'V WITH

3/s in. for

UNIONS.
,'; in. for

HAND-HOLES.
^^8 in. for

MAN-HOLES.
Put up in boxes, weight 3 to 6 lbs.

Patented and Manufactured exclusively by

PEERLESS RUBBER MANUFACTURING CO.,
070 Old Colony Bldg , CHICAGO. IG AVarren Street, TIE'W TORK.

HigWInsulatlon
IN

Triple Petticoat Gliina

and Glass insulators...

SEND FOR CATALOGUE.

Fred M. Locke,
VICTOR, N. Y.

ANEW CIRCULAR describing

the

Hoyt Station Ammeters ^r-^ Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H., U.S.A.

ESTABLISHED 1857.

WALLACE BARNES,
Manufacturer of

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVERY DESCBIPTION

Send sample (or prices. Bristol, Coutt.

SEND FOE
SAMPLES
AND
PRICES
OP

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are ail

IVIultipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary IVIotors.

Reversible IVIotors and
Controllers for Rolling
IVIills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
OlDce and Works, Uansfleld, Ohio.

75 K. W. QENEKATOB.

ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Congress St., East DETROIT, MICH.

oO-(°'' VENTILATED '

: PAT. AUG. IB'92.1 •"'" o^namo
,

brush
WANT THE PAT AUC.16.„9^.

H BEST CHERRY ScYOUNGLOVE T'T
HiVE:

USE. N.Y

Agents wanted In leading cities. Samples sent on approval to responsible ^parties

YOUSrel/OVK & GERE, Sj-racnse, X. Y.

T-ME IVIC3^-r C3EtSI F^AIBt-^

HART FLUSH SWITCH,
Solid Face Plate,
Beveled Edges.

All Sizes Of Hart Switches.

GAM PLATES FOR ANY NniBEE.

Self-Adjusting Handle.

NO BREAKAGE.

Always

the Right Pressure

on Face Plate.

HART&HEGEMANMFG.CO.,
HABTFOBD, COKN.

WiGH GRADE PACKINGS
j|FOR STEAM, WATER, eA6. AMMONIA, ETC.

RELIABLE. DUkABLE 8t6UARANTEED.i

JHE GARLOCK PACKING GO,
ttlfflT'J/.^WMiraaaBaifc^

laj]

SAL AMMONIAC
(ELlECTBIO BRAND)

ForElectrJcai Purposes
||Electr:8|

! (trade; MARf^-lft

«iRANi1i!H Guaranteed 98/99% and free of lead and iron.

If you -vvant the best quality ask your dealer

I for this brand. Imported by

A. KLIPSTEIN & COMPANY. ( 22 Pearl St., New York.
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EcQESE F. Phuxips, Prest. W. A, Hathaway, Treae, W, H. Sawtzb, Secy.

AMERICAN ELECTRICAL WORKS,
PBOTIDEKCK, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Toek Stobe, P. 0. Ackerman, 10 Cortlandt 8t.

Chicago Stobe, F. E. Donohoe, 241 Madleon 3t.

MoNTBEAL Bhasch Engeoe P. Phillips' Electrical Work*.

IRON ARMORED

IHSULATINe eONBUITS.
Two Wires in a Single Tube, the

Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO,
C^eneral Offices and Works : 5^7 W. 34th Hi,, Kew Yorfe,

Edwd. H. Johnson, Prest. E. W. Little, Vice-Prest. and Gen. Mgr. Chae. P. Gteddes, Seo'y and Tress.

THE

"CLARK" WIRE.
Tor Switchboard, Railway aiid Motor nse, we make all

aizea of Stranded and Flexible Wire and Cables withClark''e

Inenlation.

The Clark Wire has been before the public and In use for

ihe pnat niiie years, and has met with universal favor,

rhoneands of miles of this wire have been sold, and
are in uee throughont the United States and Foreign Conn-
tries, and the demand for it is constantly increasing, because
it always gives perfect satisfaction.

BRANCH OFFICE :

1649, 1650, 1651 MONADNOCK BLDC,
CHICA6}0, IlililXOIS.

MARK.

In • Letter from the Inspector of the Boston Fire Under

writers' Union, he states: '^ A Thoroughly Reli-

able and Desirable Wire in every respect."

The Rubber used in insnlating our Wires and Cables Is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize 01* crack, and will remain flexible In extreme cold

weatheT. and Is not affected by heat.

We guarantee our Insulation wherever ased, Aerial, Under-

gronnd or Sabmarine, and our net prices are as low, if not

lower, than any other first-claas Insulated Wire.

We shall be pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampshire St., Boston, Mass.

HENBT A. OLABE,

Treas.and Gen'l Mgr.

HEEBEET H. EUSTIS,

Frest. and Electrician

.

Subscribe for the Western Electrician.

GENERATOR AND MOTOR

COMMUTATORS
MADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E. HOMER & CO., GleYelanlO.

COMMUTATORS
REFILLED.

Sioax City Brass Works,
i$IOrX CITY, lOW^A.

EXCURSION TO NEW YORK CITY.

Only S18.00 to New York City and return via the
Nickel Plate Road. Trains leave Chicago at 1:30
P. ai. and 9:20 P.M. on Monday, Dec. 2d, 1895. No
time in the year may a visit to tbe Metropolis be
made to bttter advantage. All amneements at
high tide and no discomforts incident to hot
weather. Sleepine cars and day coaches through
without change. Tickets and berths in sleeping
cars may be secured In advance at 111 Adams St.,

Cliicago, 111. Memo. No. 104.

GRAPHITE SPECIALTIES
FOB KLKOTKICAIi ITMES:

SntpUte ModM of TsTloiu Iienctba, from 1-S OIi^ to lOO otamo BesUUBM
to til* Inch, eraphlte Bozeo mud Oraelblea, BeoUtlne •&!

of 4.00O Deereeo. InanlvlOB Sladly AnawerodT

iOS. DIXON CRUCIBLE CO., Jersey City, N. J.

I TO SUCCESS

RRIM^HAW WHITF PRRF U^^'^^'''^l''^^''^'^f<^>'^^l incandescent Light.

RAVEN WHITE CORE.

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United States.

PnMDCTITIflKI I IKirWIDr used by some of the largest Cemral stations

UUIYirLliliUllLIIlL YYInbl and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, GOMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
BKANCBES; CHICAGO: BOSTON; SAN FKANCISCO:

320 iJearborn St. 134 Congress St. 102 Sacramento St

ELECTRICAL

SUPPLIES.

WESTERN ELECTRIC COMPtNY,
CHICAGO. NEW YORK.

dou^

AGEKCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL,

PETTINCELL-ANDREWS CO.,
BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,
ST LOUIS, MO.

BRADFORD BELTING CO.,
CINCINNATI, OHIO.

Phillips Insulated Wire Co.|
NE^V ^OBK OFFICE:

39 and 41 Cortlandt St

rACTOBY :

Pawtucket, R. L
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WANTED.
A competent man to act as foreman of

arinature department. None but first-

c]ass men need apply. Give experience

and class of ^'ork you have done. Apply
CANADIAN GENERAL ELECTRIC CO.,

Pcterboro, Out
~~~~

WANTED.
Competent wireman, dynamo tender

and central, station man. Steady work
for right man. Address, stating experi-

ence and references,

TAGONA WATER & LIGHT CO.,

Sault Ste. Marie, Ontario.

WANTED.
PosicioD rn an electrical repair shop or on

a constructicn gang. Am a High School

graduate aad have had considerable expeii-

eoce in a repair shop. Address
*' Repair Man,"

Care of Western Ei-Ectriciax.

FOR SAUE.
Small lot of American Gas Engine

Electric Co. 's stock, cheap. Address

"C. E. R.,"
Care of Westebn Electrician,

Chicago.

FOR SALE.
The plant of tlie MiTHER ELEC-

TRIC CO,, located at Soiitli Man-

cbester, Conn, This plant has all

the moiern appliances for doiug first-

class work, Is well eqaipped and

will be sold at a

Apply to CHA8. M. JARVIS. Re-

CBiver, EAST BERLIN, CONN.

INSOLVENT NOTICE.
IQ the matter of
LA GIE ELEOTRTQUE ST. JEAN-BAPTISTE
Of the City of Montreal, Canada, P. Q.

In LiquidatloD.
The undersigned will sell by public auction^ in

three lots, at the office of Chas. Desmarteau,
Liquidator, No. 159S Notre-Dame St,, Montreal,
Canada. P. Q., on

Thursday, the 19th of December 189-'),

at eleven o'c/ock in fhe forenoon.
All the im'novable properties and movable assets
of the said company, consisting of:

1. All those tracts and parcels of land situated

in St. Jean Baptiste "Ward, in the City of Montreal,
Province of Quebec, Dominion of Canada, de-
scribed as followf:

A. The northeasterly parts of lots numbers 32
(thirty-two), 33 ithiny-three) and 3i (ihirty-

four). according to the official subdivision of lot

number 10 iteu), o£ the official cadastre, of the
village of St. Jean Baptiste, comprising an area
of 4,970 I four thoosand nine hundred and
seventy) feet, more or less; and bounded toward
the northeast by Montana Street, toward the
Boutheast by Rachel Street, toward the northwest
by lot number thirty-five of said official sub-
division of said lot number ten, and toward the
southwest by the remalolng parts of said lots

numbers thirty-two, thirty-three and thirty-four
of taid official subdivision of eald lot number
ten, with buildings and dependencies thereon
erected.

B. Lots numbers 35 (thirty-Qve), 36 (Ihirty-sis),

37 (thirty-seven), 38 (thirty-eisht), 39 (thirty-

nine), 40 (forty), 41 (forly-one) and 42 (forty-

two) of said official subdivision of said lot num-
ber 10 (ten), comprising an area of 17,296

(seventeen thousand two hundred acd ninety-
six) feet, more or less; boauded toward the
northeast by Montana Street, toward the south-
west by lot number sixty-one la) of said sub-
division of lot number ten. toward the north-
west by lot number forty-three, and toward the
southeast by lot number thirty-four of said sub-
division of said lot number ten, together with
the right of passage in common with adjoining
proprietors 1q the lane at the rear of said lots.

C. All engines, boilers, dynamos, tank (45.000
gallons), mac'iiaery, beltlug, shafts and general
plant used for manufacturing and generating
electricity, as well as the wires and posts, trans-
mitters, meters, lamps etc., used for distributing
and furnishing electric light to the citizens of
Montreal and saburbpjthe material and stock used
for repalriuK tbn lines of the company, the
whole amounting as per inventory to one hun-
dred and forty-four thousand three hundred
and seventy-one dollars (i;li4,371.00).

D. The franchise rights and privileges acquired
by said company to plant poles in the streets of
the City of Montreal.
2. The office furniture and fixtures, etc.. amount-

ing to $196 00.

3. The book debts amounting, as per list, to

§3,456.00.
The purchaser of the immovable and depand-

encies described in paragraph 1 fhall have to make
a cash deposit of five thousand dollars currency
($5,000) at the time of adjudication.

Tae purchasers of movable assets described in
paragraphs 2 and 3 shall have to make a cash de-

posit of ten per cent, at the time of adjudication.
For further information apply to

CHAS. DESMARTEAU, Liquidator.
lr;98 Notre-Bame St.,

Marcotte Erere, Montreal,
Auctioneers, Canada, P. Q.

FOR SALE CHEAP.
7A H. P, 500 Volt C. & C. Motor,
3 H. P. 500 Volt Crocl<er-Wheeler
Motor, and other second-hand ma-
chines.

E. R. HARDING,
1540 IMARQUETTE BLDG., CHICAGO.

J^ro
1 POSITIVBI-y
1 The Best Made and Fin-

j [•nnrJ^^^^SiJ est Finished Desk on the \i 1
^DlnffPifl^^ market for the money. 1 Mlmw[ Write for Catalog. Vf""

' Ithaca Desk Co. , llhaca, N.Y."^~

Stilwell's Patent Live Steam-Feed Water Pnrifier.

KESTER ELECTRIC MFG. CO.,
640 liinwood Ave.. Buffalo, X. Y.

Mantjfacturees of the
Niagara Electric Battery,
Keeter's Soldering Compound,
Kester^s Commiitator Compoand,
Kester's Self liubricating: Dy-
namo and Motor Bi>aslies.

WIRT BRUSHES
Are made only by

Charles Wirt, 1026 Filbert, Pliiladelphia.

For Sale by the Trade.

H. T. Paiste Co.
Trade Agents: 369 Wabash Ave., Chicago.

CONDUITS.
1

1
1

! i

1

-J i I Jl

In lengths of 4 ft. 6 in.,

any number of ductg.

Ai-e j-ou interested

in Conduits?

If you are it will

pay you to look

into the merits of

the latest — vm-

doubtedly the best.

JOHN T. McROY,
36 S. Clark Street, Chicago.

FOR SALE, CHEAP!
NEW SO LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacturc

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE,

Removes all Impurities.

Entirely prevents scale in Steam
Boilers. Catalogue on application.

TheStilwell-Bierce&SiiMaileCo,.
DATTOW, OHIO.

Bisdon Iron & Loc'tive W'ka, S n Francisco, Oal., Pacific Ooaat Agt

i-iAF=?-r,
WHOLEBALB

Telegraph, Teleplione, Electric Liglit

AND STREET RAILWAY POLES.
Manufactured from Live Cedar peeled. Quick

shipments and beat quality.

OCCZLTTO, Ti^IS

.

Wholeealt Producer of and

CEDAR POLES : TIES.
FKOM THE STTJ3IP TO THE COXSUilEE.

Write for Prices.

llenominee, • - ^licliisaii.

The Telephone Hand-Book.

HERBERT LAWS WEBB-

Price $1.00.

The only complete and practical work of

its kind on th.e market.

PUBLISHED BT

THE ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, Chicago.

DyDamos, Electric Motors,

Manufacturtd by

ROTH BROS. & CO.,

30 to 34 Market St,
Chicago, III-

High Efficiency,
Perfect Regulation,

Best Ma'erlal,
Low Prices,

riiiiipli-'e Plants Instiilleil.

INDIA AND AMBER MICA.
Can famlsli any. size, shape or

pattern. "VTrite tov. sam-
ples and qnotations.

A.O.SCHOONMAKER, Importer,

1 58 VPllIlam Si . New York.

WE REWIND
Dynamos and
Motors

To any Voltage.

Send your Macblnes to qs foi Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

Hartley Electrical Worls,
BEPAIBEBS OF

Electrical Apparatus
AND DEALEE8 IN

Second Hand Dynamos, Motors and Transformers,

373 Dearborn St., Chicago.

Telephone, Main
1096.

ELECTRICITY®*
Mechanical and Architectural Drawing,

1 Steam Engineering {Slationai'ji, Marine, Loco-
j

motive), P/umbi7ip , Heating, CiviC Engineering,
\ Coal and Metal 3Iining, English Branches,

TAUGHT BY MAIL.
Twenty-seven Cours?s of Studf. Send for free

circular. State subject you wish to study.

The IntcrDQtlonnl Correxpondcnce Schools,
SCKAATOS, PA.

BEACON

I

(ALL GLASS)

1

Unrivalled for long life, economy in

current consumption and freedom from

blackening.

Send for new catalogue of multiple

series, miniature and decorative lamps.

BEACON LAMP GO,,
BOSTON, MASS.

Irvington and Harcourt Sts.

Wm. J. Alexander, Ires.
Geo. T. Sohnster, Vice-Prea.
F. J. Welch, Secretary.

Photo and Wood Engraving:,

CHlCflQO ELECTROTYPE
6r STEREOTYPE C2.

i()6 and 198 Clark Street, Chicago.

Fine Book and Catalogue Work a Specialty.

GREAT EEDDCTION IN TIME TO

CALIFORNIA.

Once more the North-Western Line has reduced

the time of its trans-continental trains, and the

journey from Chicago to California via this popu-

lar route is now made Id the marvelously short

time of three days. Palace Drawiug-Room Sleep-

ing cars leave Chicago daily, and run through to

San Franciaco and Los Angeles without change,

and all meals en route are served in Dining care.

Daily Tourist Sleeping car service is alec main-

taiued by this line between Chicago and San Fran-

cisco and Los Angeles, completely equipped bertha

in uphols'ered Tourist sleepers being furnished

at a cost of only $6 00 eich from Chicago to the

Pacific Coast. Through traice leave Chicago for

California at 6 p. m and 10:±5 p. m. daily, after

arrival of trains of conuectiag lines from the East

and South-

For detailed information concerniog rates,

routes, etc , apply to ticket agents of connecting

lines or address:

W. B. KHriSKKBUr,
G. p. & T. A., CHiCAeo.

THE ELECTRIC GAUGE.

The only conveoieut and practical JDetrument
for tue purpose. It is Indispensable to those using
batteries and having the care of them. The Pocket
Gduge is the size of an ordioary watch, and is very
convenient for the use of linemeu, iospectorp, etc.

Price, ^.00, Call for Warnfb's Patent Electbij
Gauge. Manufactured ouiy by

Tie StaUaril Electric Tiie Co„Watertiiiry,Coiui.
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES la cftlled to this CELEBRATEU WATER
M'HEEJL 88 particularly adapted lo their use, on account ot its remarkably steady iDOtlon,
high speed ai.rt great efticieney and large capacity for its diameter, being doable
the power ol most wheels of the same diameter. It is used by a number of the leading electric com-
panies with (Treat satisfaction. In the economical use of water It is without an equal, producing the
highest per cent of useful effect g^uaraiiteed*

SEXn FOR CATALOGUE AND I'ASTICULAMS.
The flccompanyine engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley. &

We are now prepared to furnish Victor Turbines, either single or In pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
ElBdon Iron & Looomoave Worbe, San Franolaco, Oal., Paclflo Ooast Agents.

The Standard Open Circuit Bat-
teries of the World,

SEND rOB CIKODLiK AND PKIOES.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

COLBURN Ej-^^iii^^as'

ELECTRIC MFG. CO.,
999 Main St., Fitchburg, Mass.

uandfactdreks of

INCANDESCENT LIGHTING
ELECTRIC POWER and

ELECTRO

PLATING

THE LATEST DESIGNS.
THE HIGHEST EFflOIENOY.

M'eatern Rranrh. \'o. 10 S. Ninth l^t.. St. Lonis, llo.

Our New Book Catalogue
Which is now ready, contains 100 pages and will be
found of unusual interest. Anyone wishing to obtain
a complete list of all the electrical books published
to date, together with descriptions of the most im-
portant, can do so by writing us.

ELECTRICIAN PUBLISHING CO.
6 Lakeside Building, CHICAGO.

DOMESTIC
ELECTRICAL WORK.
Concise and Practical Explanations for Plumb°

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Anunclators, and for Qas
Lighting from Batteries.

Tllustrated toiili Twenty-two Diagrams.

By WILLIAM A. WITTBECKER.

»*rire in Paper, 25 Centa.
Fi*i«ein Cloth, 50 Cents.

'pHE growing demand for simple electrical appa-
*- rstus in dwelling hoaxes, offices and workehops,
and the need of plain instructions whereby any
person without a previous knowledge of electricity
may be enabled to undertake their successful
Installation, has prompted the publication of Ihis
little book. It is not intended for the amateur who
seeks for nothing bat experimental work, neither
is it expected to enlighten the expert electrician;
but to the person who 1b seeking for Information
that will assist him in increasing his daily earnings
this little volume is addressed. '

The information given is nbove all elee practical,
and with a close observance of the directions laid
down anyone without the slightest knowledge of
electricity should be able to do the work described

ELECTRICIAN PUBLISHING CO.,

G liakeside Building, CKICAGO

PRIMARY

BATTERIES.

DVER 5 VDLTS-5AMPERES FROM 1 CELL
BOYNTON MULTIVOLT BATTERY CO. 10, 13 and 14

"Whipple Street, BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 in.

Price. $6.50.
Send for Sample

The Ohio Storag^e Battery Company,
Sole Manufacturers, under Exclusive License, of the Ford-Washburn Storelectro Co.'s

Wfm»«i<ya Tiaf fa»»iiic" The most durable Batteries ever produced. For Street BailTvays, I^ishting Plants, Electric I annohee,
^3LUI *-\"^Kj JJOiLLCHt^a* £iectric Carriages, I>octor8 and Oentists; and for any other worJt irhere {Storage Batteries can be used.

SPECIALTIES: Isolated Plants for house lighting, and cells for surgical, telegraph, telephone and phonographic uses. Small
cells made to order. Send for catalogue giving capacities, weights, etc.

TfT 4 fW" "Plj^ A rPTTOXiC! t\T^ TTUl? ^TT T . The ability to stand an incessant charge and disoharffe "Without anT injury. "Whioh
i'lAAil X XiJll U Air/i5 IfJ J.Jl£i \jMULill, is an advantage that cannot be exasecrated: the capability ofenduring a repeated
discharae on a dead short circuit -without injury to the cells ; the special form of cell which frees it from the -weaknesses that have
made other types a failure.

EASTERN OFFICE: 803 Broadway, Kew York City. J. A. IHACHADO, Agent.

52 WADE BUILDING,
CLEVELAND, OHIO, U. S. A.THE OHIO STORAGE BATTERY CO.,

few

624 pages, $3.00. 150 pages, $1.00 158 pages, $1.00.

ELEeTRielAN

135 pages, $1.00. 140 pages, $1 00.

An Excellent Series of Electrical Books.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, 6 Lakeside BIdg., Chicago.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published, promptly on

receipt of price. We call your special attention to the following standard books:

Allsop, F. C—Electrical Bell Construct'on; Treatise on the
ConstructioQ of Electric Bells, Indicators, aod similar
apparatus. 177 illustratioDS $1.25

Angell, J.—Elements o£ Magnetism and Electricity, with
Practical InstructloDft for the Performance of ExpRri-
ment;^, and the oooBtruction of cheap apparatus. One
hundredth thousaod. 160 illastratlons $1,00

Atkinson, Philip.—The Elements of Electric Lighting.
Seventh edition, fully revised, and new matter added. 104r

illustrations. 260 papes $1.50

Atkinson, Philip.—T he Elements of Dynamic Electricity and
Magnetism. 40B pages and 117 Illustrations. Second
edition $2,00

Ayrton. W. E.—Practical Electricity; a Laboratory and
Lecture Course lor First-year atudeute of Electrical
Engineeriug, based ou the Practical Deflnltions of the
Electrical Units, With numerous illustrations. Sixth
edition $2.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Book. This
Is. as the name indicates, a New Book, much more com-
plete tbau the old one, with all the loformation, inetruc-

llons and rules which are required by practical moo,
as Dynamo Tenders, Linemen. Stationary Eugiaeers, find

owners and operators of all kiuds of Electric Plants, It Is

tbe only book of the kind published iu the Eoglish
language. '2'Hi pages, 140 illustrations, flexible cloth
biDdln«, size of type page 5!2x3 laches $1.00

Badt, Lieut. F. B.—looaodesceDt Wiring Hand-book. A
timely book containing full illustrations for incandescent
wiring and complete information concerning methods of
running wires, location of safety devices, splices. Insula-
tion, testlDg for faults, wire gauges, general electrical

data, calculating sizes ot wires, wiring fixtures, elevators,
buildings, isolated and central station plants. The only
book of the kind published. Type page 6^x3 inches,
flexible cloth bindiog, 66 pages, 35 cuts and 5 tables. 3 of
which are 12x18 inches $1.00

Badt, Lieut. F. B.—Bell Hangers' Hand-ook. Just the book
for people engaged in selling, installing or handling elec-

tric batteries, electric bells, elevators, house or hotel
annunciators, burglar or fire alarms, electric gas lightlag
apparatus, electric heat apparatus. 106 pages, 97 illustra-

tions, flexible cloth binding. Type page 5;2S3 inches. $1.00

Badt, Lieut. F. B.—Electric Transmission Haad-book. First

edition, three thousand copies. 97 pages, 32 illustrations,

27 original tables $1.00

Gives more l'r<t<jlical information on the subject than
any work i)ublished to date. The book contains all neces-
sary information for Power Producers, Gai>italists, Agents,
Engineers and Motor Inspectors. With this book anybody
may make estimates ou the co^^t of Transmission Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Cur-
rents; An Analytical and Graphical Treatment for Stu-
dents and Engineers. Second edition. 112 illnstra-

tions ." $2.50

Blakesley, T. H.—Papers on Alternating Turrents of Elec-
tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1:50

Bonney, Q. E.—Eiectro-Plater's Hand Book. A Manual for
Amateurs and Young Htudeuts on Electro-Metallurgy. 60

illuetraiions. 20K pages. 12mo, cloth $1.2.'j

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A Practical Hand-book, with 48 illustrations. Fourth edi-

tion. Enlarged by a chapter on the Telephone. . . .$0.50

Bottone, S. R.—The Dynamo, How Made and How Used A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, 5. R.—Electro-Motors. How Made and How Used.
A Handbook for Amateura and Practical Men. Reduced to

$0.50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-
Platers , $0.60

Buckley, W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many illustrations and diagrams.
Cloth $2.00

Paper 1.00

Cox, Prank P.—Continuous Current Dynamos and Motors.
An Elementary Treatise for Students and Engineers.
Illustrated $2 00

Crocker, F. B., and Wheeler, S. S.—The Practical Manage-
ment of Dynamos and Motors. With a special chapter by
H. A. Foster. Illustrated. Second edition, revised and
enlarged $1.00

Crosby, O.T., and Dr. Louis Bell.—Tbe Electric Railway in

Theory and Practice. A Complete Treatise on the Con-
struction and Operation of Electric Railways, Second edi-

tion, revised and enlarged. 183 illustrations $2.50

Desmond, Chas.—Electricity for Engineers. Part I. Con-
stant Current A clear and comprehensive treatise on the
principles, construction and operation of Dynamos, Mo-
tors, Lamps Indicator and Measuring Instruments; also a
full explanation of the electrical terms used in the work.
Part II. Alternate Current Apparatus, Containing an
explanation of the principles governing the generation of.

and a description of the instruments and machinery used
in connection with Alternate iilectrio Currents. Illus-

trated. Revised edition $2.50

Dyer, A.—Induction Coils. How Made and How Used. Third
edition. Boards $0.50

Fleming, J. A.—Short Lectures to Electrical Artisans. A
cou'se of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 illustratione $1.50

Fleming, J. A.—The Alternate Current Transformer In
Theory and Practice. Vol. I. Tbe Induction of Electric
Currents, 500 pages, fully illustrated and with copious
index. Second edition $3.00
Synopsis of contents; Chapter 1. Introductory. 2. Elec-

Iro-Magnetic Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction, 5. Dynamical
Theory of Current induction.

Vol. II. The Utilization of Induced Currents. 8vo. cloth.
London, 1892 $5.00

Oore, Q.—The Art of Electro-Metallurgy, including all Known
Processes of Electro Deposition. Fourth edition $2 00

Gordon,—School Electricity. Sources, Currents, Measure-
ment. Telegraphy, Telephony, Lightning, tlectrolysis,
Induction, etc. 262 pages, with 140 illustrations $2,00

Qrier, Thos. G.—Wiring for Motor Circuits. A handy little

pamphlet containing tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference. $1.00

Haskins, C. H.—TheGalvanometer audits Uses. A Manual for
Electricians and Students. Fourth edition, revised ,.$1.50

Haskins.— Transformers. Their Theory, Construction and
Appllcalion Simplified. 38 illustratlous $1.25

Hawkins, C. C. and F. Wallis.—The Dynamo, its Theory,
Design and Manufacture. 190 illustrations $3.00

Herlng.^Practical Directions for Winding Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins, Geo. M. — Experimental Science. Elementary,
Practical and Experimental Physics, tiSO Illustrations $4.00

Hopklnson.—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated $1,00

Hopkinson, Dr. John.—Dynamic Electricity; Its Modern Use
and Measurement, chiefly in its Applicatiou to Electric
Lighting and Telegraphy $0.50

Hospitalier, E.—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by C. -T. Wharton.
With illustrations $2 50

Houston, Prof. E. J.— .A. Dictionary of Electrical Wor-is,
Terms and Phrases. Third edition, re-written and greatly
enlargfd. Large 8vo. 562 pages, and 570 illustrations

$5.00

Kapp, Oisbert.—Electric Transmission of Energy and its

Transformation, Subdivison and Distribution. A practi-
cal handbook. Third edition $3.00

Kapp, Gisbert.—Alternate Current Machinery Illustrated.$0.50
[Vol. 96 Van Nostrand's Science Series.]

Kapp, Qisbert.—Alternating Currents of Electricity. Their
Generation, Measurement, Distribution and Application,
Anthoriz-d American ed. With an introduction byWilliam
Stanley, Jr. Illustrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
13S illustrations $4.00

Kempe. H. R.—A Handbook of Electrical Testing. Fifth edi-
tion. 200 illustrations. 8vo. cloth. London, 1892 $7.25
In this edition there is a considerable amount of new

matter; the old matter has been thoroughly revised.

Kempe, H. R.—Tbe Electrical Engineer's Pocket Book,
Modern Rules. Formulpe, Tables and Data, 32mo, leather

$1.75

Lockwood, T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-
spectors. 376 pages, 152 Illustrations $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; Its Construction and Use. Second edition... $1.50

Lockwood, T. D.— Practical Information for Telephonists.
12mo, cloth. N. Y $L00

Meadowcroft, W. H.—The A. E. C. of Electricity. 36
Illustrations $0.50

Martin, T. C—Inventions. Researches and Writings of N'kola
Tesla.' With special reference to his work in polyphase
currents and high potential lighting. 500 pp. 300 Illustra-
tions, second edition $4.00

Martin, T. C. and Wetzler, J.—The Electric Motor and its

Applications. Third edit on. With an Appendix on the
Development of the Electric Motor since 1888. By Dr. L.
Bell. 300 Illuetrations $3.00

Haver, and Davis, M. M.—The Quadruplex. With Chapters
on the Dynumo-Electric Machine in Relation to the Quad-
ruplex. The Practical Working of the Duplex Telegraph
Repeaters and the Wheatstone Automatic Telegraph. 63
iliustrations $1.50

McClure, J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, Tasemeter,
Electric Light and all his Principal Discoveries, etc. .$1.00

Niaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated from the French by L. M. Fishback. Illus-
trated $2.5o

Noll, Augustus.—How to Wire Buildings. A manual of the
art of Interior wiring. Illustrated. ., $1.50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph, A technical Hand-book for Electricians,
Managers and Operators. 185 illustrations. 14th edition,
rewritten and enlarged $1.50

Prlndle, H. B.—A Popular Treatise on the Electric Railway
of to-day. Fully illustrated , $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.25

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management of Accumulators. A Practical Hand-
book. 7th edition, revised and enlarged. With illus-

trations. 12 mo, cl. London, 1893 $1.50

5loane, T. O'Conner.—Electricity Simplified. The Practice
and Theory of Electricity, including a Popular Review of
the Theory of Electricily, with Analogies and Examples
of its Practical Application in every-day life. Illus-
trated $1.00

Sloane. T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in the
practice ot Electrical Engineering, 350 illustrations. $3.00

Sloane, T. O'Connor.— Electric Toy Making for Amateurs,
including Batteries, Magnets, Motors, Miscellaneons Toys

$1.00

Sloane, T. O'Connor.-The Arithmetic of Electricily. A
Manual of Electrical Calculations by Arithmetical Methods,
including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola.—Experiments with Alternate Currents of High
Potential and High Frequency, A lectare delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author Illus-

trated 1100
Tesla, Nikola.—Lectures on the Eleotro-Magnet. lUastrRted,

$L00
Thurston, Prof. R. H.—Stationary Steam Engines, especially

adapted to Electric Lighting Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates §1.50

Thomson, Prof. Elihu—What is Electricity ? Illustrated.$0 25
Thompson, Sylvanus P.—Dyoamo-Electric Machinery. A

Series of Lectures, with an introduction by Franklin L.
Pope. 16mo. Numerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66) $0.50

Thompson. Sylvanus P.—Polyphase Electric Currents and
Alternate-Ourreut Motors. Mailed to any address in the
world on receipt of $3.50

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machiues, being a Supplement to Dynamo-Electric
Machinery. Ifimo. ( Van Nostrand's Science Series,
No. 75) $0.50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Numerous illus-

trations and 29 plates. 1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Idus'
trated $0.25

Urquhart.^Electro-Plating. A Practical Hand-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revised,
with additions $2.00

Walker, F.—Practical Dynamo Building, for Amateurs. How
to wind for any output. With numerous illustrations,
16mo, boards. (Van Nostrand's Science Series, No. 98). $0.50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1895 $1.00
The only complete work on the Telephone. All possible

information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO,
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Penn Electric Telephones.
The best, cheapest and most desirable.

Require but a child's care. No springs,

levers or other adjusting device used.

Not a dust transmitter. Is sold entirely

on its merits. Send for prices.

XATHAX BASSETT & SOX.
No. 30 S. Broad St., - Philadelphia.

If You
Need
a good, practical tele-

phone for long dis-

tance or warehouse
use, write for prices

and circulars to

I. A. Gnstafson,

Joliet, III.

Headquarters for TELEPHONES,

RECEIVERS,

TRANSMITTERS,
MAGNETO and

EXTENSION BELLS,

WIRE AND CORD,

WOOD BRACKEFS,

GLASS INSULATORS.

The Most Complete
Stock.

Ills
MILWAUKEE, - WIS.

Our lostrumenta
are absolutely

NON-INFRINGING.

Special Agent for Okonite Wire.

T
ELEPHONES N-

We are sole manufacturers of the celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIED

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

THE STANDARD

LONG DISTANCE AHD

EXCHANGE TELEPHONE,
JUADISON, AVIS.

EMPLOYING MILDE MICROPHONE.
lUilde Battery Transmitter. No adjuGtment required, wiu

not pack or get oat of order.

We invite competition with all other instruments,
and send Phonea for test to any part of the United States.

It Is Absolutely Non-Infringing.

We Guarantee Protection to All Customers
-TKSTIMOMIAIiS.

We submit among hnndreds of others the following testlmooials. and call attention to the fact that
they are from expert electriciana, managers of eichangeB and superintendents of railroad telegraph.
"A whisper is dietintly heard. We pronounce

the Standard perfect." Steele Co. (N.D.) Tel. Co.

"We talked to Eowell, 75 miles, through storm
Induction. Have discarded the Bell for Standard.''

Pecos Irbigation & Imp. Co.,
Eddy, New Mexico.

"Have naed Cashman, Harrison and Bell, but
consider the Standard far superior."

0. A. Rood, Reedaburg, Wis.

"I should recommend Standard to our people, as
against any other with which I am familiar. The
test we gave was between St. Paul and Dickinson,
659 miles." O. C. Gbeene,

Sapt. Telg. Northern Pacific Ry.

"Your instruments are working very nicely and
every one exceedingly pleased with them. Yoa
will have all the baslness you can do."

Home Telephone Co., Sioux City, Iowa.

"The Standard when known will knock out in-
ferior instuments." U. j. Fkx,

Supt. Tel. C, M. & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry.

"Have given Standard extremely hard test where
induction is heavy, with most satisfactory results.

J, R. Michaels,
Sapt. Tel. St. Paul & Dulath Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." Humphrey Jones,

Washington C. H., Ohio.

"Their efficiency and working le perfect. We
shall nee nothing but Standard."

Gallagher Bros. Meridian, Miss.

COBBESPONDENCE 80IjIC1TEI>.

«d.ess, STANDARD TELEPHONE & ELECTRIC CO.
Madison,

Wisconsin.

p. Jj. SFOONEB, Fiesldent. H. A. TAYLOR, Treasurer. E. W. BATOHELDEB, Secretary.

342 Dearborn St.,
CHICAGO.FARR TELEPHONE .^'CONSTRUCTION SUPPLY CO.,

To dealers and electricians we quote the following low prices net: Magneto bells, 10,000
ohm. $3.75; Magneto bells. 5,000 ohm, $3.50; Extension bells, $2.25; Hunnings dust transmit-
ter, aluminum front, $1.50; Hunnlnss dust tranemltier, $1.00; Blake transmitter, complete
$2.00; Blake parts of transmitter, $1.00; Induction coils, each 30c; Transmitter boxes 40c'
Receivers, hard rubber, 90c; Receivers, electrose, 86c; Receivers, hooks with switch '

50c'
Backboards with battery box attachment, walnut, 90c; Backboards with battery bos attach-
ment, oak, 85c; Hand cords. 3-foot, 15c; Dry batteries, best made, 25c; Binding posts, 5c; Elec-
trose mouth piece. 10c; Switchboards, any size, $2.50 per line. Transmitters a Specialty

TELEPHONE CORDS <i^^.
The Bowen Electric Heaters

EXCEL THEM ALL!
For HEATING TROLLEY CARS, Cabins, Staterooms, Sliow Windows, Portable Stoves, Etc.

(Patented.)

REQUIRB THE LEAST POWER.
Reliable, Durable, Simple, Convenient. Best oP all-

Adapted to all Btylea of cars, and every system of circalte.

W. J. BOWEN, -

-AVarms the Car evenly throughout.
RighiB for sale. Correspondence solicited.

1 No. 28 State Street,
I NORWALK, OHIO.

SPEAKING TUBES AND WHISTLES.
Oral, Bleotrlo, Fneamatlc and Mechanloal

ANNUNCIATORS AND BELLS.
Full I.ln« Always In Stoeb.

W. K. OSTRANDER & CO.,
!e©4 Falton St., New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N.T.
^^Send for Nbw OArAi-oaDK. Out Ajiguat 1st,

looks

On electrical subjects sent

to any address on receipt

of price, postage

Electncian Pnbllshing Go.,

6 Lalieside Building,

Cliicago. Free.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U.$. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

BulUtt Building, . . Philadelphia,
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THE FREEMU

BATTERY
Estimates Furnished

on Application. b^I
Prompt Delivery. ^^H

CELLS.
Standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

AGENTS WANTED IN ALL CITIES.

J. Frank Dunbar,

Treasurer,

87 Summer St., Boston Mass. ^I^

THE.

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WORKS;

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes-

For all Systems

Current, Candle

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Cenerators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

GORRESPONDENCE aOLIOlTED. SATISFACTION GUARANTEED

PRICE REDUCED!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

DYNAMO ELECTRIC

MACHINERY,
NOW $6.00.

New Edition, Eevised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's

standard work. It contains nearly i,ooo pages, and is pro-

fusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.

r:M
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

Consulting Electrical Engineer.

6PECIA1.TY:
Electric Railways and Power Stations.

1541 ^larquette Bld^.. <'hieaso.

Frank C. Perkins,

ConsultiDg Electrical Engineer,

ISG Erie Co. Bank Bids-.

BUFFALO, N. Y.

I

William H. Bryan, m. Am. soc.m.e,

Mechanical and Electrical Engineer.

ConiultatlonH, Reports, Eetlina^ea, Planp, Specl-
ficatlonB, SnpennteQdence, Tests, Parchaslng.

Designs of Central Stations a Specialty.

I Tamer Balldingr, St. liOtiis.

FordeBain, Ei«tricaUrd
Consniting, Mechanical Engineer.
Designing,
Supervising, Plans, Speclficatlonfl and
OoDBtructlng, General Engineering.
TestiDg. Expert In Patent Causes.

Snlte 1657. 1658 and 1G50
Monadnock Building, CHICAGO.

W. H. Schott, E. E.,
Consulting and Contracting Eng'r.

Oonsulting, Specifications, Tenting, Specialties.
Electric Street Railways, Eleclrlc Lighting
and Steam Plants installed Complete. Pres-
ent properties looked over and improved.
Room 163S niooadaock. CHICAGO.

Telephone Harrison 284.

BOOKS On electrical subjects sent to any
address on receipt of price, postage

Electrician Publishing Co.,

6 Lakeside Balldlng. - CHICAGO,

FOR 1896,

Send 10 cents for a copy. Liberal

discount if large quantities are

ordered.

ELECTRICIAN PUBLISHING CO.

6 Lakeside Building^^ Chicag'o.
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Progress the Order of the Age,
THE NEW AMERICAN LEADS.

Recent ImprovementB made In the New American Turbine have Increased the power as per their dlanit
eter, and produced greater efficiency Irom whole to half water than any other tnrblne, ae evidenced by the
following, copied from certified tests made at Holyoke. Maae., on the dates named, and signed by A. F. Slofc
maD, engineer In charge of experiments, and E. S, Waters, hydraulic engineer.

The originals of these certihcates and tests of other elzed wheels can be Been at our office.

Test of a 45-inch IVheel-Jaly 9, 1894.

VrD,„^ Rev.per Ou. Ft. Horse -oi^n *
=''""'• MIn. perSeo. Power, ^'"o"'

16.06
16.42

16.78

n.03
16. 8d

119.17
122.00
117.33
111.83
118.67

111.68
127.18
112.60
98.12
82.07

205.27
195.19

175.74
149.99
118.40

79.76
82.66

82.18
79.31

76.62

Test of a 4a-inoli Wheel -July 14, 1894.

Head.

16.33
16.66

16.59

17.13
17.48

Rev.per
Mln.

128.00
134.80
129.33
126.26

121.00

Cu. Ft.
per Sec,

134.18
120.85

104.85

92 76
70.80

Horse
Power.

199.56
188.14
162.89
142.10
98.86

79 21
70.60

For Information and catalogae write

THE DAYTON GLOBE IRON WORKS CO..Dayton,OJ.S. A.

f^mmimi^MM fmMM^mmm
L.M.MOYES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hieh ffnaranteed percentage and great steadiness of

motion, under variable loads. An uneqnaled concentration of power,
and an unprece<lented high velocity. Its quickly operating bal-
anced gates, affords prompt and fine regulation by governor. Satis-
faction guaranteed where otbers fail. Write for catalogue, and state

your wanta»

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A

New Dynamo Tenders' Hand-BooL
By F. B, BADT.

226 Pages, 140 Illustrations. FlexibleiCIoth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, niuch more complete than the
old one, with all the information, instructions and rules which are required by
practical- men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lakeside Building, CHICAQO.

HaAT?INUM
For all Purposes.

Scrap and Native PlatiDum Purchased.
BAKER & CO., 408-414 New Jersey

Railroad. Ave., Newark, N. J.

CALIFORN IA EXCURSIONS.
PJEKBOMAJOl-Y COflTDUCTJED.

Leave Chicago via the Burlington Route (0. B.
k Q. E. E.) every Wednesday at 6.35 p. m. Route
via Denver, Denver & Bio Grande Ey. (the ecenic
line) and Salt Lake City, These excursions are
accompanied by an experienced agent, of the
Burlington Route, thoroughly familiar with Oall-

fornia. The latest model of Pullman tourist sleep-

ing cars are need. They are fitted with every
comfort;- carpets, upholstered seats, mattresses,
pillowB, bed linen, toilet loomf, etc. They lack
onlyeome of the expensive finish of the Pallmans
run on the limited express trains, while the cost
per berth is only about one-third. Ask your near-
est ticket agent for particulars and descriptive
folders, or write to T. A- Grady, Manager Burling
ton Route Excursion Bureau, 211 Clark Street"
Chicago, 111.

Going to
California.

The. Burlington Route is the only

railway running "Personally Con-

ducted" Excursions via Denver to

Colorado Springs, Salt Lake, Ogden,

Sacramento, San Francisco, Stock-

ton, Merced, Fresno, Bakersfield,

and Los Angeles at the lowest rates

and withont change of cars.

Leave Chioago every Wednesday.

Write or call on T. A. Grady, Ex-

cursion Manager, 211 Clark Street,

Chicago.

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction of plant. Consult us if possible before completing your plans.

With REPLOQLE'S CO/IPOUND REGULATORS we are prepared to undertake
and guarantee the government of water-power for all purposes. Including Electric
Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical
and Mechanical Governors and other devices for the government of water-power.
E.Kpert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOCLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shafti

Especially Adapted for Electric Work.
Crives more poorer as to diameter ivlth a

hlglier percentaere ofuseful effect tban any other
Trater-TTlieel heretofore made. AU si2;es, right and left

hand, are built from patterns perfected under Bratematlc tests In
the Holyoke Testing Flame.

Parties having power plants which are nnsatisfaotory, mni
those oontemplatlng the improvement of powers^ will find it t*
their interest to confer with me, as I am ivillias to guar*
antee results where others have failed, no mat«
terxrhatmake ofturbine has been in use. STATE
RROriR£]II£9ITS ABII> S£KI> FOB CATA-
JuOOtrS.

S. MORGAN SMITH. York, Pa.
Sttlmates tamlfhed f«r complete pover jilsnto bdA

renlts vHftXAnte*^.

FUSE WIREp---,„^
AND LINKS h

Capaeity.
\ Absolutely

FOR ALL SYSTEMS. J in.<-orm.

The Independent Electric

39th St and Stewart Ave.. Chicago.

riectric Railway Supplies
^^^ fflpJMllpi!-'?^™lB The largest and most prosperons stree
^^^B iml^&i^MHIs^^^teS.'l^ B^fi—. tet flII nthfiTs nn account of orreater Htrenetl

GEARS. PINIONS, BEARINGS. TROLLEYS,

TROLLEY WHEELS AND HARPS.
railway companies in tlie country are nsing our supplies, and they prefer tKftm
and durability. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try it once, and you

will want no other.

R. D. NUTTALL COMPANY.
F, A- ESTEP, President and Treasurer.

J. E. MoGINLET, Vice-President. F S. MAKTIN, Superintendent of Works.

ALLEGHENY. PA.
OHAS. J. MATER, 1211 Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, 180 .lummer St., Boston, Mass., New England States Sales Department.
STANDAKD E'Y SUPPI^Y CO., Moaadnock Block, Chicago, 111., N. W. States Sales Department.
A. S. PARTRIDGE, Bank of Commerce Building, St. Loola, Mo., S. W. States Sales Department.
OHAS. A. OAVAGNA, Neave Building. Oincinnati. Ohio, Central States Sales Department.
EDWABD P. SHARP, H Niagara St., BuSaio, N. Y., Northern States Sales Department.

S0S9IIKKS1 & EIBWMAN, New Orleans Soles Dept. No. 821 Mosazlne St., New Orleana. La. JOSHUA HSND7 UAOHINB 00., Faolflo Ooaat Sal^s Dept. No. S8 Freemont St. San FranolBoo.^Oal.
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Edwin Harrington, Son $t Co., Inc

Pennsylvania Ave..

Pblladelphia, Pa

Drill Presses,

Traveling

Cranes
and

'^
Hoists

SELF-LUBRICATING

F-G
SAVES THE COMMUTATOR.

RELIABLESENGINE.
Automatic Cnt-Ofi; Self-OUlnff,

Perfect Resulation,
Simple Construction.

Adapted for Electric Light or any Pnrpoie requiring
Power and Heavy, CnQtinuonB Work.

Moderate Prices.

Write for Cironlara and Prices to the ManofacturerB,

J.F.CHUSE&CO., MATTOOH.ILL

FREE!
Our 24-page catalotnie of Organs,
alsoournewaod elegant catalogue
of Pianos, containing 16 pp. We
have the largest manufactory in
the world.from which we selldirect
totheconsumer at wholesale prices,
thussavingtheprotitsot thedealer
jind rhe commissions ofthe agents.
We furnisha flrst-classOrgan.war-
ranted 20 years, with C<)7 CA
stoolandbook.foronly QCIwvV
Ko money required until instru-

ment has been thorouchly tested
in yourown house. Sold on instal-
ments. Easy pajinent. '

We positively guarantee every
OrganandPiano2>i/ears. Sendfor
catalogue at once i f you wantto ob-
tain the greatest bargain on earth.
Write Twime and uddress plainly,
and we will send by mail same day
letter is received. As an advertise-
ment, we will sell theflrst Planoof
our make in a» I fC Stool, booH
placeforonlyO I Ivi and coverl
tree. Regular price, $3.'»0.

BEETHOVEN PIANO & ORGAN CO.. P. O. Box 1309 WASHINGTON

New Orleans Branch:
316=318 St. Charles St.

Memphis Branch:
203 riain St.

The Glonbrod Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound Safety

Water Tube Boilers.

BUILT IN UNITS OF SO TO lOO H. F.

ALSO BUILDERS OF

Smoke Stacl^s, Tanks, Etc., and All Classes of Iron Work.

Speciflcations, drawings and Prices famished
on application.

Send for Catalosue of Climax and Compound Boilers.

Bound Volumes
OF THE

Western [legtrician

FOB SALE,

From Vol. I. to Vol. XV.

ABDBESS

ELECTRICIAN PUBLISHING CO.,

6 Lakealde Building, Chicago.

Racine Automatic
HIGH SPEED

ENGINES.
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places whtre
high speed In cmnecllon
with economy Is desired.

Ower 2,500 in use,

ForcnpineanQ Tabnlar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new 1

to 6 H. P. Automatic
Engine and Boiler
outfit.

Racine Hardware Co.,
W. F. PARISH, Qenn Sales Manager,

W, Marquette Building,

Works. Racine, Wis. CHICAGO. ILL., U.S. A.

ROOT IMPROVED WATER TUBE BOILER.

, N.

C. BRILL COMPANY, PHILADELPH4A,
BUILDEES OF EAILWAT AND TEAMWAY OAES OF ALL OLASSES.

Special attention given to the bnllding of Electric Motor and Trail Oarl.

Builders ot Brill No. 21 Track with solid forged frame, and "Eureka" Maiimum Traction Pivotal Truck.

SBLLINO AQBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

REGTRAbE MARKS JhE PHOSPHOPfBRONZI
^ 2200 WASHINGTON^
M "ELEPHANT BRAND iP

—=^^^,..^ MNG0TS,GAST1NGS^!'
^&BS4Ji^W' -

^ -—DEL.
t;. CASTINGS, sri

si^ - ORIGINAL AND sSi

PI^IIMITED,

PtStLPHIA.

bronze"
EEtS,ETC.

i^lNGS.
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TRIUMPH
OF THE

Te{»la Sx^teixx.
That the TESLA POLYPHASE SYSTEM,

Operating Incandescent Lights, Arc Lamps, and the celebrated Tesla Motors, from

the same circuits, is recognized to be the final solution of the problem of electrical

distribution of power from Central Stations is evidenced by the fact that we are to-day

selling

POLYPHASE ALTERNATING CURRENT GENERATORS
aggregating 3,000 H. P. for each 1,000 H. P. of Single-Phase Alternators.

That induction motors operated by the so-called "Monocyclic" system, offered for sale

by the General Electric Co., are, in fact, polyphase motors, and are broadly covered by

the patents of Nikola Tesla, owned by the Westinghouse Electric & Manufacturing Co.

The motors and system of distribution advertised by the Stanley Electric Co., of

Pittsfield, are also an infringement of the Tesla patents.

Suits have been brought against each of these companies, and are being pressed

to a hearing as rapidly as possible.

It is the purpose of the Westinghouse Electric & Manufacturing Co. to bring

suits against all users of apparatus infringing the Tesla Patents, in order that the

rights of the Company may be enforced.

Write to Our Nearest District Office.

Westinghouse Electric & Manufacturing Go.
BOSTON, MASS.—Exchange Building.

BUFFALO, N. Y.—Room 8, Erie County Bank Building.

CHARLOTTE, N. C—36-38 College Street.

CHICAGO, ILL.—New York Life Building.

NEW YORK— 120 Broadway.

PHILADELPHIA, PA.—Girard Building._

PITTSBURG, PA.—Westinghouse Building.

ST. LOUIS, MO.—American Central Building.

SAN FRANCISCO, CAL.—Mills Building.

SYRACUSE, N. Y.—408-409 The Bastable.

TACOMA, WASH.— 102 S. loth Street.

WASHINGTON, D. C— 1333 "F" St. North.
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MANUPACTURtD BY THE

fbRT ^AYNE El^TRIC (ORPORATION.

FORT WATNE, IND.
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POROUS i'S*'^

Wlty not set
the best f

^^^^^ trial order.
ftlve ns

<^̂^ -CUPS
ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South <:* St. J, Philadelphia

'

Catalogues on Application
Send Business Card and mention

Western Eleotbioian.

Hg^^gLT CEMENT.WOVEN LE/ffHER LjNK BEITINS^ ^ ^"

*1)ynamo
'"*'

"

Q^ELTINGr. »t. I^onls, Mo., U. S. A
BKa-VOHES: 164 Sammer St., Boston; 113 Liberty St., New York; 129 North 3d St., PhUadelphia,

*i^^R3jor (jVculars •

BINOERS
For the Western Electrician

Electrician Publishing Co.,

6 Jjakeside Blfig.. - Chicago. $T.OO

C &C0.,
UHlCAGO.ILLM&At,^^
TCOPPEE 0ILtB6ci

) BBAS6 OILBEAj,^'

VULCANIZED FIBRE CO.

£]Sa?.A.^XjXSBC£II> 1873.
SOL.I: nAUrVFACTUBEBIS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

whI^^i^^^t'^IIbei. The Standard Electrical Insulating Material ofthe World, i* Si^^iHl h.t

MANY SWITCHES
HAVE COME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TKY THEM AND WONDEB WHY YOD ETEE USED.

ANY OTHER.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

Black Diamond File Works.
Bet. 180S. Inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Onr rpgnlar goods are on sale in every lesding Hardivare
Store in the IJnited States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia. Pa.

THE PHOENIX
TRANSFORMER

Is UNEQUALLED in »8

High JBfllrlency, Close Besnlatlon,
Small lieakage, Qnlet Bsniilne.

Attractive Appearance,
Convenient Arranscnient,

Separable Core, Removable Coll,

Excellent Fnse Device, and is in fact

A PERFECT TRANSFORMER.
Write for Catalogue and Prices.

MANTJFACTTJItEKS

:

IflDlsvillfiElBGlricalfforts,
LOUISVILLE, KY.

S£LX.INa AGEHTS:

New York: J. A. Machado, 203 Broadway.
Philadelphia: Valle© Bros. & Co., 617 Arch St.

Denver: Busseli & Officer Elect. Const. Oo.
Dallas: W. T. M. Alottram.
Obicajrn: Chioago GenU Fixture Co., 169 Adamaet.

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

SELLINQ AGENTS:

MASON ELECTRIC
EQUIPMENT CO.,

A. W. SOLOMON, Savannali, fla.
HOEFOEN, MOXHAM & 00.,

No. 80 William St., New Yorli.

CHICAGO, ILL.

JOSHUA HENDY MAOH. WOBKS,
San Francisco, CaL

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

Electric Lighting and
Power Apparatus.

The Bmsh Double Are

Lamp Patents sustained by

repeated declsiona

olH. 8, Oourts.

THE

BRUSH
ELECTRIC CO.,

Agencies in all large cities.

The Russell Electric Company,
i.lOAro Dynamo, lOOllghts, 2,000 candle power. .^ . „ 'J*5,T."'

'^°'°-
,.Bagnali & Hillis, Yokohama, Japan, office and W«ks, Cor. Belden and mason Ste., CLiETBl^AND, OHI0

W^



$3 per Annum. EVERY SATURDAY. 1 cents per Copy.

Vol. XVII. CHICAGO, DECEMBER 14, 1895. No. 24

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

""H.''R.'HixsoNr' Simplex Electrical Company,
tl37 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. TTndereronnd and Submarine,
far Teiephone, Telegraph, liisht and Poorer.

XEBITE TAPES. Write for catalogues, samples and price..

W. B. BBIXEX, Mfr., J. B. HJlU, een'l Asent
llj) 803 Broadway, BTew Xork.

8. F. B. aiOBSE, CAIiIFOBNIA BIiBC. WXS.
Chicaeo, III. San Vranclsco, Cal.

VKW ORI.EASIS BI.EC. CO- New Orleans, Ija.

PACKARD LAMPS
ARE..

STANE^
AND ARE MADE ONLY BY

ISIEW York: & Ohio
TfrARRRN. OHIO.

Co'LKW-^'^'^:

ANDERSON STEEL TROLLEY POLES AND

PIVOTAL BOSTON TROLLEYS.

Received only Aivard for Trolleys at ClUemso*

Manufaotufed by AIjB£BT & J. 91. AiVDERSON, 2S9-293 A St., Boston, Maas.

^ Oh, days they are golden

^ and days Ihey are fleet, wiih ^
Standard arc lamps in Good-

Children Street. For it's a

double-service, weather-
proof lamp. Simple mechan-

ically, efficient electrically.

^
^
^
^
^
^

WUiliABD L. OANDEE, (d.,-,-.,. «.„.„._
a. DUBANT OHEBVEB, J

^inlne" Manager.. QEO. T. MANSON,
OenU Snpt.

ff. H. BOEQIKS,
Secretary.

THE OKONITE COMPANY, LIMITED,

Ponder the pagea of our book;
mailed free.

Stawdakd Electric Compant,
205 La Halle St.. cor. Adams,

Chicago.

i-ON'-i

13 Park Row, New Yorkn
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Uif.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tapt.
ii.t.i.,i..i.*.»-****xi BRANCHES :01ilcaeo, Boston, PhUadelpWajPittsljnrgli., MlnneapoUs, Cincinnati,

3V^i¥''T'*l^'{^'1i^'t^'lf^'4^'V>^ ' '^""I'a" City. Omaha. IionlSTUle. St. I^onla. San Francisco. London and So. Anmrloa.

IMPORTED

Carbons
FOR ARC LIGHTS.

r/EQUAL TO THE

Ed.WGrtheim.cm

BEST.
Kept in Stock.

55 B. Canal »t.,

CACO.

SOLAR GARBONsMANUFAGTURIHG CO.,
HIAWIJFACTITBEBB OF

Carbon Brushes, Battery Carbons.

Solid Electric Light Carbons,
For any System, of any degree of hardnesa,

W Soft Cored Carbons (kot Hoiii«ow),

For Arc Lamps on Incaodeecent and Ballway Circuits

SOLAR^CARBON AND MANUFACTURING CO.,
95 FIFTH AVENUE. PITTSBURG. PA.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates aad Drawings Sabmitted-

WESTON ENGINE CO.,
PAINTED POST, H.Jf.

REPRESENTATIVES.
jnLIAN SCHOLL Si 00., - 126 Liberty St., N. T. Olty.

HOFFMAN-ECSSELL 00., - 82 Lake St., Chicago, DL
SOBANTON SUPPLY i MAOH'Y CO., - Soranton, Pa.

THOS. K. CAREY & BBOS. CO.. 26 Light St., Baltimore, Md.
MITCHELL. LEWIS & STAYER CO., Seattle, Wash.

WESTIIN ElBcteal In^lsment Co.,

1 14-120 William St., NEWARK, N. J., U. S. A.

The Weston MffriPortalile

Direct Reading

Voltmeters and Wattmeters

Altematiiig aillrect Current Circnits.

TVeBton Atandard Portable Alternating and.
Direct Current Wattmeter for

Iiatnp TPBtlngr.

Are the only standard portable .in-

struments of the type deserving this

name. Write for circular and price

lists 3 and 4.

Mention the Wkbtbbk Elkotbioiam when

wrltinB for oatalORues.

Best

Boilers.

Onr Boiler Shop is eqaipped for
making large bollera ia two sheets
as ehowu In the cut. No seams la
fire, no laps to catch acale and mad;
bot,.om9 amooth and eaally cleaned.

The Murraylron Works Go.,

BURLINGTON, IA.

WRITE
FOR PRICES.

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 OUve street, ST. LOUIS.

Iron Clad Rheostat Company,
•» -WBSTFIBLD, N. J.. U. S. rt.

Theatre Jthiuners, Fleia Hheogtate, motor Starting and, Hegu-
Inting Rheostats, Storage Battery Hlieostats, Cautery Rheostats.

MANUFAOTUBEB OF

IHSlTIaATED EXaEGTRIG HVIRE,
r'LKXIBLE COXCX>S and CABLES.

too and SOS Nertit Tiiird Street. - - PHII.AI>EL,PHIA, PA.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

O. J . Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, Hamilton, St., Boston, Maas.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Commerce Bldg.

,

St. IjOuIs, Mo.
J. M. Atkinson & Co., 1439 Monadnock Bldg.,

Chicago, 111.

BegerA Atwater, 2UPine St. San Francisco,
California.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York-

STANDARD UNDERGROUND GABLE GO., WIRES and CABLESTBEKOOKEET, WESTINOHOUSE BUILDINa, TIMES BimDINO, 1 1 1 ^^ !** ^# 1"1 B^— ^B ^^
PITTSBURQ.

warn
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FOR 5ALE CHEAP.
One Edison Sperry Dynamo, capacity 30 2^000 c. p. arc lamps, 1,500 volts, 10 amperes.

One Edison Sperry Dynamo, capacity 20 2,000 c. p. arc lamps, 1,000 volts, 10 amperes.

Thirty-five Edison Sperry Series Arc Lamps, 2,000 c. p., 10 amperes.

One Edison Compound Dynamo, 60 k. w., 125 volts.

Three 9 1-2x9 Westinghouse Standard Engines, 350 revolutions, 30-inch pulley.

One 12x11 Westinghouse Standard Engine, 300 revolutions, 34-inch pulley.

One 13x12 Ideal Engine, 280-300 revolutions, 30-inch pulley.

We found this machinery in the Grant Locomotive Works when we purchased them.

This machinery is in good operative condition.

Make Us an Offer.

SIEMENS & HALSKE ELECTRIC CO. OF AMERICA,
Monadnock Block, CHICAGO.

The S. K. G. Two Phase Alternating Current System.

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

.

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simple and consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplie

except lubricant for bearings.

J t is practically self-regulating without the loss of energy involvec^ by compounding or compensating. Other multd
phase machines require a balance of load.

We have entirely eliminated from our generators the usual sources of trouble, expense and interruption of service"

i. e., the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from no for isolated lighting to the high voltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can

be connected at will for either i,ooo or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the

manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the grea*est economy. We are prepared to fill all orders promptly,

and carry a full stock of transformers in Chicago.

Patents
,—Our apparatus is novel, different from anything heretofore made, and cov-

ered by patents that fully protect us and our customers. We are not

infringing patents belonging to others, and shall avail ourselves of the patents under which
we operate to protect ourselves from piracy by other manufacturers.

STANLEY ELECTRIC MANUFACTURIN6 CO.,
PITTSFIELD,

.... MASS.

Western OflSce, 305 Dearborn Street, Chicago, 111.
The Royal Electric Co., Montreal, Can., are exclusive licensees for the manufacture of the S. K. C. System in the Dominion of Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS,
ALPHABETICAL LIST.

Boot ate-ibendroth &
Co sis

Adams-Bagnall El. CO.... vil

American Battery Co xsi

American Elec. Mfg.Co ... ssil

American Electrical.

Works

ST

1

Am. Silk Mfg. Co

Andenon, Albert & J. M

Andrae, J. & Sons Co

Amold.B. J i'^"

Babcock i WUcox Co., Tbe. 1

Bain, Foiee ^''^

Bakeri Co »^"'

Ball 4 Wood Co., The.... —
Bames, Wallace ^

Bamett Co., G. & H xsil

I!issett& Son, Nathan.... sv

Beacon Lamp Co xl*

Berliner Telephone Co.... xv

Beraardin, P. M ^

Besly & Co.,Cha8. H.... sxil

Bondreaux Dyn. Brash Co. X7

Bowen, W. J x'"

Boynton Multlvolt B. Co.. xlii

Brady, T.H si

Brill Co., J. Q xlx

Brlxey, W. R 1

Bmsh Electric Co xsil

Bryan,Wm. H xyil

Bryant Electric Co x

Backeye ElectricCo

Butler Hard Rubber Go— siii

Calculagraph Co vili

Card Electric Co x

Central Electric Co v

Central Mtg. Co xl

Chicago Be:ting C xlx

C. B. 4 Q.R. R xvlil

Chicago Edison Co Iv

Chicago Elec.& Stereo Co.. xiii

Chic. Genl. Fixture Co vii

Chnse itCo., J. F

Clonbrock S. B. Co six

ColbnmElec. Mfg. Co

Columbia Inc. L,amp Co.... i

Commercial Elec. Sup. Co. x

Cor. School of Technology, x

Dayton Globe Iron Works
Co xvili

Directory, Principal Elec.

and Mech. Engineers.. svii

Dixon Craclble Co., Jos., siii

Eastern Electric Cable Co . .

Eddy Elec. Mfg. Co vii

Edgerton Pottery Co ... . xxli

Electric Appliance Co li

Elec. Engr. & Supply Co.. xsi

Electric Protection Co ... .

Battery

I Internat'l cor. Schools.... xii

j
Iron Clad Eheostat Co i

I
Ithaca Desk Co xii

I

Johns Manufacturing Co.,

H. W xlll

K.ster Elec. Mfg. Co s

Keystone Tele.Co xv

KlipstemA Co., A

Leclanche Bat. Co., The. . .. xlii

Leftel i Co.. James sviii

Lewis, A. L xii

Locke, Fred M s

Lombard Water Wheel
Gov. Co xl

Louisville Elec. Wks. . . .

LukeuB Iron & Steel Co. .
six

MacCurdy A Smith si

si

Electric Storage
Co.. The vl

Electrician Publishing Co.
siv, xvi, svii

Emerson El. Mfg. Co ssi

Empire China Works xi

Farr Tel. & Const. Supply
Co. XV

FlbcrlteCo., The xxll

ForestCity El. Wks xxii

For Sale Adver'ments sll

Fort Wayne Elec. Corpora-
tion

Fuel Economizer Co sis

Oarlock Packing Co xviii

GatesEleo. Mfg. Co vl

General Electric Co xvi

t lobe Electric Light Co.... vl

Gordon-Bumliam Bat, Co.. iv

Goubert Mfg.Co

Gustafson, W. A xv

Hardtmnth * Co., F Iv

Harrington, Son & Co., E..

Hart,C.S xii

Hart & Hegeman Mannfao-
tuilngCo V

Hartley Elec. Works sli

Helios Electric Co xxl

Holmes Flbre-Graphlte Co.

Homer & Co.. F. E xv

independent Elec. Co xvlli

Interior Conduit &I. Co.. xl

Mason, J. W
McEvoy, C. H
McLeod. Ward & Co iv

McKoy, JohnT sil

Mencmlnee El. 4 Mech. Co. iv

Metropolitan Electric Co.

Moore, Alfred F 1

Morris, Tasker & Co vil

Moyes, L. M xvlli

MnoselliCo., Eugene... i'

Murray Iron WkB. Co i

National India Rubber Co. -

Nevfton Rubber Works..

Insulated WireNew York
Co

.xvui

... 1

sxii

six

xxii

New York 4 Ohio Co

NnttallCo., R. D....

Ohio Storage Bat tery Co

OkonlteCo., The

Ostrander 4 Co., W. R.

Otto Gas Engine Wks..

Partrlck & Carter Co .

.

Partridge Carbon Co I

Peerless Rubber Mtg. Co.. s

Perkins, Frank C svii

Peru Elec. Mfg. Co x

PhUlips Ins'd. WireCo.... xi

Phosphor-Bronie Smelting
Co.,Ltd sis

Piatt, O. S siii

Queen 4 Co., Inc sv

Racine Hardware Co xlx

Relsinger, Hugo vii

Replogle Governor Wks. .
xvlii

Richards 4 Meactiam— xv

Roth Bros. 4 Co xl

Samson Cordage Wks x

Schoonmaker, A. O sil

Schott, W. H svii

Shulti Belting Co sxii

Siemens 4 Halake E. Co. . il

Simplex Electrical Co.,The, 1

Sioux City Brass Works . .

S. K. C. Specialty Co

Smith, S. Morgan xvlil

Solar Carbon 4 Mfg. Co.. i

Southgate 4 Co., W. B. . .
—

Standard Electric Co 1

Standard Electric Time Co. sil

Standard Tel. 4 Elec. Co. sv

Standard Underground Ca-
ble Co 1

Stanley Electric Manufac-
turlngCo ii

Stllwell-Bieroe 4 Smltb-
Vaile Co xii, sill

Storey Motor 4 Tool Co iv

Swarts Metal Refining Co.. sil

Union Heater Sup. Co x

United Electric Improve-
ment Co —

U. S. Telephone Const. Co. xv

Vulcanized Fibre Co xxli

Walker Mfg. Co

Want Advertisements..., xii

Waterman, Cbas. H ssl

Weber Gas 4 Gasoline Eng.
Co xis

Webster, Warren 4 Co— sis

Werthelm, Ed I

Western Electric Co xi

Western Telephone Con-
struction Co

Westinghouse Elec. and Mfg.
Co xs

Westinghouse Mach. Co.

Weston Electrical Inst. Co.. I

Weaton Engine 00 1

Whitney Elec. Inst. Co. . . . s

Wlrt,Chas xii

Younglove 4 Gere x

CLASSIFIED LIST.

Ae<>iuaiUators.
American Itattery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Annunciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Electric Appliance Co,
Mason. J. W.
Menominee El. .^ Mech, Co.
Ostrander 4Co., W. R.
Partrlck 4 Carter Co.

Arc Ijamps.
Adams-Bagnall Elec. Co.
Central Electric Co.
Chicago Gen'l Flsture Co.
Ft.Wayne Elec. Corporation
General Electric Co.
Helios Electric Co.
Standard Electric Co.
Waterman C. H.
Westinghouse El. 4 Mfg. Co.

Arc Usht Cord.
Samson Cordage Wks.

Batteries and Jars.
Andrae & Sons, J.

Boynton Multlvolt Batt'yCo.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Gen'l Flsture Co.
Commeiclai Elec. Sup. Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.
Electric Storage Battery Co.
Gordon-Burntiam Bat. Co.
Kester Elec. Mfg. t o.

Leolanohe Battery Co., The.
Mason, J. W.
Menominee El. A Mech Co.
Newton Rubber Wks.
Ohio Storage Battery Co.
Partrick 4 Carter Co.
'Peru Elec. Mfg. Co.
Western Eleotrlo Co.

Bells.
Andrae 4 Sons, J.

Central Electric Co.
Electric Appliance Co.
^lenomlnee El. 4 Jlech. Co.
Ostrander 4 Co., W. R.
Partrlck 4 Carter Co
Western Electric Co.

Beltlns,
Ohicsgo lieltingCo.
Shultz BeitlnK uo.

Blow Torches.
Union Heater Supply Co.

Boilers.
Abendroth 4 Root Mfg. Co.

Babcock 4 Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Murray Iron Works Co.
Racine Hardware Co.
Weston Engine Co.

Books, Klei'.trlcaL
Electrician Publishing Co.

Bronze

.

Besly iCo., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brnshes.
Beriiardiu, P. M.
Eoudreaux Dyn. Brush Co.
Central Electric Co.
Kester Elec. Mfg. Co.
Mason, J. W.
Partridge Carbon Co.
Solar Carbon 4 Mfg. Co.
Wirt, Chas.
Younglove 4 Gere.

Bnrclar Alarms.
Central Electric Co.
Electric Appliance Go.
Menominee El A Mech. Co.
Partrlck & Carter Co.
Western Electric Co.

CablesCSee Insulated Wires.)

Cables, Electric . (See In-

sulated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brlxey, W. R.
Central Electric Co.
Eastern Electric Cable Co.
Elec. Engr. 4 Supply Co.
Moore, Alfred tf.

New York Ins. Wire Co.
Simples Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Calrnfasrapli.
CalGulagrapn Co.

Carbons,l*»lnt8 APlates.
Bernardin, F. M.
Central Electric Co.
Chicago Gen'l Flsture Co.
General Electric Co.
Hardtmuth & Co., F.
Masin. J. W.
Partridge Carbon Co.
Relsinger, Hugo.
Solar carbon 4 Mfg. Co.
Werthelm Ed.
Western Electric Go.

Clocks. IVatchmen's.
Southgate & Co., W. B.

Compound.
Kester Elec. Mfg. Co.

Conduits.
Central Electric Go.
Interior Conduit 4 Ins. Co.
McRoy, Jno. T.

Constmctinn A Bepalrs.
Bernardin, F. M.
Ft.Wayne Elec. Corporation.
Hartley Elec. Wks.
Homer & Co., F. E.
Richards & Meacham.

Contractors and Ifiiectric
lasht Plants.

Arnold, B. J.

Bain, Force.
Brush Electric Go.
Bryan, Wm.H.
Card Electric Co.
Eddy Elec. Mfg. Co.
Ft,Wayne Elec. Corporation,
Gates Elec. Mtg. Co.
General Electric Co.
Interior Conduit 4 Ins. Co.
Perkins, Frank C.
Schott, W. H.
Siemens 4 Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Westinghouse Elec 4 Mfg. Co.
Western Electric Go.

Besly 4'.Co., Chas. H.

Copper Wire Bonsht.
Bwartu uetal Beauing Qo.

I

Copper Wires.
I

American Electrical Works.
1 Bernardin, F. M.
I

Besly 4 Co., Chas. H.
I Brlsey, W. R.

Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Flberlte Co., The.
General Electric Co.
Independent Electric Co.
Mason. J. W.
.Menominee El. ,V Mech. Co.
National India Rubber Oo.
Okonite Co. The.
Phillips Insulated Wire Go.
Simples Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordaee.
McEvoy, C. H.
Samson Cordage Wks.

Cranes.
Harrington, Son 4 Co., E.

Cross-Anns, Pins and
Brackets.
Anderson, Albert 4 J. M.
Bernardin, F. M.
Brady, T. H.
Central Electric Co.
Central Mtg. Go.
Commercial K'ec. Sup. Co.
Electric AppUance Co.
Elec. Engr. & Supply Co.
Parr Tel. 4 Const. Supply Co.
Flberlte Co., The.
Locke, F. M.
Mason, J. W.
Nuttal Co,, R. D.
Partrlck 4 Carter Co.

Cnt-Outs and switches.
Anderson, Albert 4 J. M.
Andrae 4 Sons. J.

Bernardin, F. M.
Bryant Electric GO.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Flsture Co.
Commercial Elec Sup. Co.
Kddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. 4 Supply Co.
Electric Protection Co.
Emerson Elec. Mfg. Co.
Farr Tel. 4 Const. Supply Co.
Flberlte Co., The.
Forest City Elec. Wks.
Ft, Wayne Elec. Corporation.
General Electric Go.
Hart 4 Hegeman Mfg. Oo.
Interior Conduit 4 Ins. Co.
LoulsvlUe Elec. Wks.
MacCurdy 4 Smith.
Mason, J. W.
Menominee El. 4 Mech. Co.
Nuttall Co., B. D.
Partrick 4 Carter Co.
Peru Elec. Mfg. Co.
Piatt, O, S,

Desk I^ishts.
McLeod, Ward 4 Co.

Ithaca Desk Co.
DynamoB.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Ft.WayneElec. Corporation.
Gates Eiec. Mfg. Co.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit & Ins. Co.
Roth Bros. & Co.
Siemens & Halske Elec. Co.
Standawl Electric Co.
Walker Mfg. Co.
WeBtinghouseEleo. AMfg.Co.

Economizers.
Fuel Economizer Co,

Electric Kailways.
Brush Electric Co.
Card Electric Go.
General Electric Co.
Siemens & Halske Elec. Co.
Westinghouse El,& Mfg.Co.

Electrical and JUeeliani-
cal Enfflneers.

Arnold. B J.

Bain, Foree.
Bryan, Wm. H
Eddy Elec. Mfg. Co.
Perkins. Frank C.
Schott, W. H.

Electrical Instruments.
Anderson, AlbertA J. M.
Bernardin, F. M,
Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.

Elec. Engr. & Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co.. B. D.
Partrlck & Carter Co.
Piatt, O. S.

Queen & Co. Inc.
Southgate & Co.. W. B.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical 84pecialtles.
Commercial Elec. Sup. Co
Electric Protection Co.
McLefd, Ward a Co.
Menommee El. a Mech, Co.

S, K. C. Specialty Co.
Electro-Flatlne MBChV.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

EnelneSt Graa.
Otto Gas Engine Wks.
Weber Gas A Gaso'l Eng, Co,

Ensines, Steam.
Ball & Wood Co., The.
Chuse & Co., J. F.
Murray Iron Works Co.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Co.

Bneravers.
Chic. Electro & Stereo Co.

Fan Ontflts.
Central Electric Co.
Interior Conduit A InB. Co.

Roth Bros. & Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Bard Rubber Co.

Holmes Fibre-Graphite Co.

Vulcanised Fibre Go.
Files.
BarnettCo.,G. & H.

Fire AlamkB.
Partrick & Carter Co.
weetern Eleotrlo Oo.

Forges
Union Heater Supply Co.

Fuse l¥ire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
FiberiteCo.,The.
General Electric Co.
Independent Electric Co,

Gaskets.
Peerless Rubber Mfg. Co.

(^as Ijielitins, Electric
Partrick & Carter Co.

<]Tears.
Besly & Co., Chas. H.
NnttallCo., R. D.

General Eiee. Supplies.
Anderson, Albert & J. M.
Andrae & Sons, J.
Berliner Telephone Co.
Bernardin, Y M,
Besly & Co., Chas. H.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electnc Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Emeison Elec. Mfg. Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Interior Conduit & Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Masnn. J. W.
McLeod, Ward .V^ Co.
Menominee El. x Mech. Co.
Metropolitan Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg Co.
Piatt, O. S.

Queen & Co. Inc.
Sioux City Brass Works.
S. K. C. Specialty Go.
Standard Tel. & Elec. Co.

Globes and Electrical
Glassware.

Edgerton Pottery Co.
Peru Elec, Mfg. Co.

Gov nurs. Wat*-r Wheel.
Lombard Water WheelGv. Co.
Grapblte Mpeciaiiies.
Besly A Co., Chas. H.
Dlson Crucible Co.. Job
Holnu-s Fibre-Graphite Co.

Hard itnblier txuuus.
Butler Hard Rubber Co.
Fiherite Co.. The.
Newton Rubber Wkg.

HeatiDg. Klectric.
Bowen, W. J.

Insulators and Insulat-
liiS Materials

Anderson, Albert & J. M.
Andrae A Sons, J.

Bernardin, F. M.
Brixey, W. B.
Butler Hard Rubber Co.
Central Electric Co.
Commercial Elec. S p. Co.
Electric Appliance Co.
Elec, Engr. A Supply Co.
Empire China Works.
Farr TeL A Const. Supply Co.
Flberlte Co., The.
Hart & Hegeman Mfg. Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Locke, Fred M.
Louisville Elec. Wkg.
MacCurdy A Smith,
Mason. J. W.
Menominee El. & Mech. Co.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated WlreCo.
Nuttall Co., R. D.
Okonite Co., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Piatt, O, S.

Simplex Electrical Co.
Standard DnderfTTOund C.Co.

Insulated Wires and
Cables—DIasnet Wire.

American Electrical Works.
Brixey, W. R.
Central Electric Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Elec. Engr- A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated WlreCo.
Okonite Co., The.
Partrick A Carter Co.
PhiUipB Insulated Wire Co,
Simplex Electrical Co,
Standard Underground C.Co.

Ijamps. Incandescent.
Adams-llagnall Elec. Co,
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Onio Co.
Paririck A Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.AMfg Co.

Llcbtning Arresters.
Electric Appliance Co.
General Electric Co.

Macliinerv W^ipers.
Am. Silk Mtg. Co.

Uasaet Wire.
(See Insulated Wires.)

aieclianlcal nachinery-
Besly A Co., Chaa. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Murray Iron Works Co.

311ca.
Johns Mfg. Co., H. W.
Munseil ACo. Eugene.
Schoonmaker, A. O.

aiinlDjE Apparatus^ Elec.
General Electric Co.
Independent Electric Co.
WeitiogtioaieSl.<kMfK> Go,

Alotors.
Audrae A Sons, J,
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Kiec. Engr. A Supply Co.
Emereon Elec. Mtg. Co.
Ft.Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Hartley Elec, Wks.
Interior Conduit A Inq, Co.
Mcnominije El. & Mech Co.
Rotb Bros. A Co.
Sioux CltyBriji, WorKB.
Standard Eltcxiic Co.
Stanley Elec. Mfg. Co.
Story Motor A Tool Co.
Waltter Mfg. Co.
WestinghouBeEl. AMfg Co.

PacJteins.
Besly A Co., Chas. H.
Garlock Packinsr Cn,
Peerless Rubber Mtg. Co.

Paints.
MacCurdy A Smith.

Phosphor Bronze.
Phosphor Bronze Sm.Co Ltd,

Platinum.
Baker A Co.

Poles.
Bernardin, F. M.
Hart, C. S.

Lewis, A. L.
Morris, Taster A Co.
Nuttall Co., R. D,

Porcelain.
C mmcrcial Elec. Sup. Co
Empire China WorKn.
General Electric Co.
Locke, F. M.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Central Electric Co.
Electric Appliance Co.
Partr.cK A Carter Co.

Rheostats.
Central Eleotric Co.
General Elef^tric "^.
Iron Clad RheoBat Co.

Sni Ammoniac
Klipstein A Co.. A.

l^peakins Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R
Partrick A Carter Ca.

iSpeed Indicatom
Besly A Co., Chas. H. •

Queen A Co. Inc.
Weston Electrical Inst. Co
Whitney Elec. Inst. Co.

Sprlnsai.
Barnes, Wallace.

Steam Beating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
American llattery Co.
Electric Storage battery Co.
Ohio Storage Battery Co.

Street Cars.
Brill, J. G. Co.

Tapes, Insulatinff.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.

Telegraph Apparatus.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Telephones and Tele-
phone material.

Andrae A Sons, J.
liassitt A Son, Nathan.
Beiliner Telephone Co.
Central Electric Co.
Commercial Elec, Sup. Co.
Farr Tel. A Const. Supply Co
Gustafson, W. A.
Keystone Telephone Co.
Mason, J. W,
McEvoy, C. H.
Rtchard-i A Meacham.
Standard Tel. A Elec. Co.
U. S.Tel. Const. Co.
Western Electric Co,
Western Tel. Const. Co.

Transformers

.

Central Electric Oo.
Chicago Gen'l Fixture Co.
Ft.WayneElec. Corporation.
General filectric Co.
Hartley Elec. Wks,
Louisville Elec. Wks. ^

Stanley Electric Mfg. Go.

Trolley Cord.
Bernardin. F. M.
Samson Cordage Wks.

Tracks. Electric Car.
General Electric Go.
Westinghouse El. A Mfg. Co.

Turbine WTieels.
Dayton Globe Iron Works Co
Leflfel A Co., Jae.
Replogle Governor Wks.
Smith, S. Morgan.
Stlllweli-Bierce A Smitii-
Vaile Co.

UulTersities

.

Cor. School of Technology.
Int. Corr. Schools.

Water Wheels.
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.

W^ire, Bare.
Anderson, Albert A J, M.
Besly A Co., Chas. H.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
NuttaUCo.,R. D.
OkonlteCo., The.
Phillips iDBtilated Wire Co.
SUndard Underground Q.Co.
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HARDTMUTH
AUSTRIAN CARBONS.

CHICAGO EDISON CO., No. 139 Adams Street, Chicago, III.,

GENERAL WESTERN AGENTS.
Write us for Revised Price List.

Magneto Generators

BINDING...
POSTS of

...EVERY
DESCRIPTION.

ANNUNCIATORS.

House and Hotel
Style.

Gravity Drop, Three Wire
System.

MEDICAL FARRAOIC BATTERIES,

INDUCTION AND SPARK COILS.

Write for Catalogue^

lenomioee Electric MecbaDicalUwm
MENOMINEE, MICH.

Gordon Primary Battery
EXCBLS TN

Long Life, Efficiency,

Economy, Adaptability.

It is Absolutely Non Freezing,

Labor Saving,
Free from Local Action,

Freedom from Gases and Odors.
Superior Generation of Energy.

These Batteries are in use by tlie most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANDFACTDBED BT

The Gordon-Bnrnliain Battery Co,

82 West Broadway, New York.

THE STOREY MOTOR.

. . MAIN OFFICE : . .

The Storey Motor& Tool Co.,

YORK AND SEDQELEY AVENUE,

PHILADELPHIA.

Iron Clad. Completely
closed in.

DUST and Moisture Proof.

Specially adapted for di-

rect driving machinery.

The application of Motors
to machine tools a spe-

cialty.

Light weight. Slow and
Medium speed.

No exterior magnetism.

CHICAGO OFFICE:

Metropolitan Electric Go.

NEW YORK OFFICE:

112 Liberty Street.

SAVE YOUR EYES
BY USING CISir

The Kinsman

Desk Lights

and Portables.

agents:

Thos. Day & Co., San Francisco. Cal.

The Central Electric Co., Chicago, I

W. H. Glenny, Sons & Co,, Buffalo, N. Y.

McKenney & Waterbury, Boston, Mass.

M-4XrF.\CTrKED BY

McLEOD, WARD & CO., ^™£" New York.

EUGENE MUNSELL & CO., '"
VewI'Sr^'^''^'

Importers and

Wholesale Dealers in PURE INDIA MICA FOR ELECTRICAL

ISULATION.

STOCK IN PRINCIPAL CITIES.
CHiCACO, isaLakeSt. ST. LOUIS, BanIi of Commerce Bldg. CINCINNATI, 4" E. 4th St. CLEVELAND, 10 S. Water St. SAN FRANCISCO. .20 SutterSf.

\V. H. Sills. A. S, Partridge. Sinclair Randall. Ttie Cuyahoga Supply Co. J. W. Brooks & Co.

THE PIONEER FIRM.
American Branch Office, 60 Liberty St., New York. F. HARDTMUTH & GO.

"'""*•
J
AUSTRIA,

THE ONLY MANUFACTURERS OF

THE PIONEER FIRM.
Beware of Impostors Claiming our Make,

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price, Carbons." Special Quotations for E.xport Trade.

Le'adiiig Supply Houses Carry our Goods,
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ELECTRIC
RAILWAY
SUPPLIES.

EVERYTHING FROM THE GROUND UP- QUICK.

The Kelsey Noiseless

Ratchet Brake.
No friction on the teetli in bactcward

motion, hence no noise or wear.

Special Western A.^ents for the

Pittsburg Steel, Tapered Trolley

Pole. All sizes in stock.

General Western Selling Agents for the

Billings & Spencer
drop-forged material.

Steel Track Brooms and Fittings.

BRANCHES:
ST. LOUIS: Southern Electrical Supply Co.

KANSAS CITY: Qate City Electric Co.

NEW ORLEANS: 1010 Canal St.

BUFFALO: 112 White Building.

QEO. A. McKINLOCK, President. CHAS. E. BROWN. Secretary.

Central Electric Company,
•73='75 Adams St., CHICAGO.

HART FLUSH SWITCHES.
^^e-'sxr Z^a-ce :E=la,te-

BETTER PROPORTIONS. BEHER FINISH. MORE DURABLE,

No. 1 Flate for 5 and 10 Amp.
Hart i$witches.

Better Design,

Better Material,

Made of solid plate brass |^-inch thick, with beveled edges.

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

SEND FOR "CATALOGUE B.'

THE HART & HEEEMAN MFG. CO., "Tn
HARTFORD,

Back of Xo. 1 Plate.
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INCANDESCENT LAMPS.
WE ''/^ W /^'W^'W^ " -'E AND

MANUFACTURE U^M MM l-C Mi] EFFICIENCY

THE \m mJ\^m3m!m9 guaranteed.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacu"m. Samples and Prices Furnished

on Application. Correspondence Solicited.

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.

At the meeting of the American Institute of Electrical Engineers,

held on the 20th of November, 1895, Mr. C. L. Edgar, General Manager

of the Edison Electrical Illuminating Company of Boston, read a com-

munication which will be found of great interest to the managers of

central stations for the distribution of light and power.

For copies apply to

The Electric Storage Battery Co.,
Drexel Building, Philadelphia, Pa.

[NEW YORK, 66 Broadway.
I

CHICAGO, 1543 Marquette Building.
BRANCH OFFICES: ' BOSTON, 333 Exchange Building.

BALTIMORE, 215 N. Calvert Street.

I SAN FRANCISCO, 15 First Street.

J. HOLT GATES, President and Manager. ADOLPH LISSAU, Superintendent.

GATES ELECTRIC MANUFACTURING CO.,
BUILDERS OF MODERN, HIGH-CLASS

Multipolar Dynamos and Motors,
DIRECT'CONNECTED AND BELTED.

Carbon Brushes of Ample Surface on all Machines. New Style Commutator with Removable Segments. Iron-Clad Armature with Flexible
Bar Winding. Armature Core and Commutator built on Sleeve, with Shaft Removable. Self-Oiling Ball Bearings.

Office, 1 139 and 1 140 Monadnock Building, CVAIC* ACC^ II I TMOIQ
Factory, Corner Clinton and Harrison Streets, - - - - Kjn lV^f\K^KJ, 1 l^I^l 1N\^10>

"W. S. NELSON, Electrical Supply & Construction Co., Kansas City, Mo., Agent.

wrm
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EDDY GENERATORS.
Direct Connected or Baited for Electric Railways, Gentiai Stations, Isolated Lighting or Poie; Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFG. CO.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osborn.

CHICAGO OFFICE:—305 Dearborn St., Wallace & Hine, Mgrs.

13S1. 1888.

Morris, Tasker £ Co.,
INOOEPOKATED.

Offices, 222-224 South Third Street,

PHILADELPHIA, PA.

PASCAL. IROIV ^VORKS,
Philadelphia.

UEIiAWARB IRON WORKS,
Slew Castle, Del.

Manufactnrera o£

Boiler Ties, Wroilit

Ires Flies ni

EliECTKIC I/IUHT and RAIIi-
WAV PIPE POLES A

»PEC1AI,TY.

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK.

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.
'•i/^

Electra" Carbons.
IMPORTED

HIGH GRADE NUERNBERG CARBONS
TRADE MARK- TRADE MARK*

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
Are by far the most economical and efftcient manufactured. They produce a very brilliant

and absolutely steady light, burning without any dust.
SEND FOB LATEST PEICE LIST TO

NO. 38 BEAVER STREET, NEW TORK.
«Q Sole Importer for tlie United States and Canada.HUGO REISINGER,

RRCAi^DTNCAlNDESCE|ST LAMPS
*aTlCf IROW H-^NGEtR ia>OMI=9DS>

IEADAM:
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For

IIKM^CUAA keeping
tab.

The Calculagraph
records the number of minutes and sec-

onds which elapse during the transmis-

sion of a Telephone Message.

Also the number of hours and min-

utes which elapse while a workman is

employed.

The Calculagraph
calculates the value of elapsed time

and prints the result in dollars and
cents. It may be used wherever uni-

form rates are charged, as on

District Messenger Tickets; or in

Billiard Rooms; or in hiring

Horses, Boats, Bicycles, etc.

will also produce vouchers for the pay
of workmen where wages are con-

trolled by Labor Unions and fixed at

uniform rates per hour.

will make calculations and print tick-

ets for several hundred workmen.

The Calcula§:raph

A Single Instrument

Write for pampiilet to

CALCULAQRAPH
COMPANY,

2 MAIDEN LANE, NEW YORK.

IT SAVES LABOR
AND MAKES NO

'Clerical Errors."

WTM
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A THING of BEAUTY

THE UPTON ARC LAMP is rapidly establishing itself as the most successful lamp ever produced for

DIRECT
CURRENT AND ALTERNATING

CURRENT
Constant Potential Circuits and for

SERIES ARC CIRCUITS.
Our special catalogue of the Upton Lamp will give full particulars regarding it and will show you some

handsome things in special fancy designs.

GENERAL WESTERN AGENTS:

ELECTRIC APPLIANCE COMPANY,
Electrical

Supplies.

242 MADISON STREET,

CHICAGO.
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ELECTRICITY.

STEAM
And other £i]guieeriii£ Courses.

ANEW CIRCULAR describing

the

Hoyt Station Ammeters •^^ Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H., U.S. A.

F. M. BERNARDIN...

Electric Railway

Supplies,

Poles and Ties.

SAMSON SPOT CORDSENDFOK
SAMPLES
AND
PEIOES
OF

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

The Highest Standard of Excellence.

ORIGINAL

LacMe-HercnlBsBalteries,
MADE ONLY BY THE

PERU ELECTRIC MFC. CO.,

PERU, IND.

Also Manufacturers of all kinds of Electric Porcelain.

Higiesttalation
-IN

Triple Petticoat China

and Class Insulators...

SEND FOR CATALOGUE.

Fred M. Locke,
VICTOR, N. Y.

-TMI

PEERLESS SPIRAL

PACKING

Piston and
Valve Rod

Spiral, piston
avALV."^ ROD PACIUNS

_L to 2 inch diameter. Id Boxes ?! to 8 lbs.

Expressly tor High Speed Engines. Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.
Manufactured Exclusively by

PEERLESS RUBBER MFC. CO.
070 Old Colony Blds..Chicago, III.

16 Warren Street. Slew York.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

Multipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Office and Works, Slansfleld, Ohio.

75 K. W. QENEKATOE.

ELECTRICAL FORCES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Congress St.. East DETROIT. IMICH.

Bryant Electric Company,
BRIDGEPORT, COKlir., AMD CHICAGO.

Good ^«£^ Goods.

PROMPT SHIPMENTS,

J
(Thos.e. erler, aianaxers

W^esternGRIEB BBOTHEBS,-! ^..,c..
( Edward B. Grier, [ Office

Wonadnoek Bldg., Chicago.

The R. Thomas & Sons Co. Foicelain is Good,

KESTER ELECTRIC MFG. CO.,
640 lilnwood Ave., Buffalo. X. V.

Manufacttjbebs of the
JViagara £lectric Battery,
Kester'^s Soldering Compound,
Kester'8 Commutator Compound,
Kester's Self I^nbric&tlne Dy-
namo and 3Iotor Brashes.

ESTABLISHED 1»j7.

WALLACE BARNES,
Manvfacturer of

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVEEY DE9CKIPTION

Send sample lor prices. Bristol, Conn

m^.^^^' CftN SA^^ ^^''* aT tsiWB THE
VENTIUiTED

DYNAMO BRUSH
PAT. AUai6'92.

fr«<^
«*»

"-'"-L.rG'a2,l ^""
lES) WANT THE

.is BEST CHEHRY8, YOUNGLOVE
. ".jig

^

SYRACUSE. N.Y

WE
HAVE

'*fs,

Agents wanted in ieadlng cities Samples Bent on approval to responalble parties.

YOlKCiLOVK Jt <,iERE, Syracuse. J{. X.

CROUSE=TREMAINE

CoMercial Electrical Sipply Co.,

AGENTS,

821 Pine Street, -ST. LOUIS.

CORED CARBONS

W^Mi
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Ecessz F. PHimps, Preet W. A. Hathavat, Tresa. W, H. Sawtkb, Secy.

AMERICAN ELECTRICAL WORKS,
PBOTIDEKCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Stohe, P. C. Ackerman. 10 Cortlandt St.

Chicago Stoke, F. E. Donoboe, 241 Madison St.

Montreal Branch Eucene F. PtilUpa' Electrical Worka.

IRON ARMORED

INSULATINe CONPniTS,

I

Two Wires in a Single Tube, the

Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO,
General Offices and liVorks: 527 W. 34th St., Xew ITorb.

Edwd. H, Johnson, Preat. E. W. Little, Vlce-Preat. and Gen. Mgr. Chas. P. Geddea, Sec'y and Treas.

The Onlf WaterWheel Governor that Governs.
Wnntnmifi fffrfi^f Itniltrnii Oft. ^^ ^fftMontague Street Railirav Co

Greekfield, Mass., Sept. 19, 1S95.

lombird Water-ffheel Governor Co., 61 Hampshire St., Boston, Mass.

Gentlemen:—We have one of your Governors in use

at our power house at Millers Falls, Mass., taking care of

two water-wheels to perfection, regulating the power JOj'iAm

a felt volts. We took out one Governor and replaced it with
a LOMBARD GOVERNOR which gives perfect

satisfaction. Yours truly, MONTAGUE ST. RY. CO.,
(Signed) H. 0. Garfield, Supt.

LOMBARD WATER-WHEEL
GOVERNOR CO..

Sold on trial and absolutely guaran-
teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes
of load.

Send us a description of your water-

wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

T. H. Brady, New Britain. Conn., U. S. A.,

Manufacturer of Mast Arms, Pole and
Swinging Hoode, House Brackets and
other Specialties for Construction
Work. — Catalogues and Pricet fur-
niahed on application.

pCElAiNp™
W:

lUFACTORY..

Pi

H^H4-iss Grcens St
Statiqh G

^rWK'^W''^ BrooklVn,N

^-ri^iTM

GROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUS r PINS.
We can ship promptly.

We guarantee our product equal to any in the market.

Correspondence solicited.

CENTRAL MANUFACTURING COMPANY. Chattanooga, Tenn.

Grimshaw Wires and Cables,

Incandescent Lamps.

Sockets, Switches, Etc.

J.W.nASON,
DEALER IN

General Electrical Supplies,

KANSAS CITY, MO.

Djnamos, Eleclrit Motors,

Manufactured by

ROTH BROS. & CO.,

30 to 34 Market St..

Chicago, III.

High Efficiency,
Perfect Regulation,

Best Material,
Low Pricee,

fomplete Plants lastalled,

I TO SUCCESS RAVEN WHITE CORE.

ing at World's Columbian Exposition.

Used in some of the largest buildings in the

United States.

PflMDETITIflKI I IMF \A/IDP UsedbysomeotthelargestCentralStations

UUIVirLllllUll LIIlL TllllLl and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
( CHICAGO:
( 320 Dearborn St.

BOSTON:
134 CoDgreas St.

SAN FRANCISCO:
102 Sacramento St

ELECTBIOl

SUPPUES.

WESTERN ELECTmC COMMNY,
CHICAGO. NEW YORK.

//OLL^

AGEItClES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PETTINCELL-ANDREWS CO.,

BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT'L SUPPLY CO..
ST LOUIS, IV,0.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.
}

MEW TOBK OFFICE:

39 and 41 Cortlandt St.

FACTOKY:

Pawtucket, R. L
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WANTED.
A competent man to act as foreman of

armature department. None but flrst-

class men need apply. Give experience

and class of work you have done. Apply

CANADIAN GENERAL ELECTRIC CO.,

PPterboro. Ont

WANTED.
Competent wireman, dynamo tender

and central station man. Steady work
for right man. Address, stating experi-

ence and references,

TAGONA WATER & LIGHT CO.,

Haiilt Sto. Marie. Ontario.

WANTED.
Position in an electrical repair shop cr on

a constructicn gang. Am a High School

graduate and have had considerable experi-

eace in a repair shop. Address
" Repair man,''

Care of Western Electrician.

SITUATION WANTED.
Expert electrician, with good techoical and all-

round knowledge, is open to eogagement as assist-

ant engineer or electrician, or to superintend coo-

Btruction wort; any branch. Address "Insulation,"

Oare Westebn Eleoteiotan.

(i LakeFide BIdg., Chicagn,

POSITION WANTED.
Electrical and mechanical engineer of large and

varied experience desires an oppning us man-iger
or engineer of some manufactunag or operating
company; thorough practical mechanic and grad-

uate; for past six years chief engineer of large

manufacturing and operating works, designing,

building. Installing and operating all classes of

electrical nppaia'ns; familiflr with estimate and
contract work. " EXtilXEER." care of West-
EHN Electrician, Chicago.

WANTED.
Electrical engineer want i position with engineer-

ing company, manufactaring company, or central

station. Position where business and technical

work are combined will be preferred. Technical

education, practical experience and good refer-

ences.

Address " D, H. J.,"

Care of Western Electhician.

INSOLVENT NOTICE.
In the matter of
LA CLE ELEOTRIQUE ST. JEAN-BAPTISTE
Of the City of Montreal, Canada, P. Q-

In Liquidation.
The undersigned will sell by public auction, in

three lots, at the office of Chas. Desmarteau,
Liquidator, No. 1598 Notre-Dame St., Montreal,
Canada, P. Q . on

Thnrsd'-iy, the 19th of December 1895,

at eleven o'clock ia the forenoon.
All the immovable properlies and movable assets

of the said compaTy, consisting of:

1. All those tracts and parcels of land situated

in St. Jean Baptiste Ward, in the City of Montreal,
Province of Quebec, Dominion of Canada, de-
scribed as follows:

A. The northeasterly parts of lota numbers 32
(_thlrtytwo), 33 (thlriy-three) and 34 (thirty-

four), according to the official subdivision of lot

number 10 <ten), of the of&clal cadastre, of the
villaee of St. Jeai Baptiste, comprising an area
of 4,970 (four thousand nine hundred and
seventy) feet, more or lesp;and bounded toward
the northeast by Montana Street, toward the
southeast by Rachel Street, toward the northwest
by lot number ihirty-five of said official sub-
division of said lot number ten, and toward the
southwest by the remaining parts of said lots

numbers thirty-two, thirty-three and thirty-four
of taid official subdivision of said lot number
ten, with buildings and dependencies thereon
erected.

B. Lota numbers 35 (thirty-five), 36 (Ihlrty-six),

37 (ihlrty-seven), 38 (thirty-eight), 39 (thirty-

nine), 40 (forty), 41 (forty-one) and 42 (forty-

two) of said official subdivision of said lot num-
ber 10 (ten), comprising an area of 17,296

(^ieventeen thousand two hundred acd ninety-
six) feet, more or less; bounded toward the
northeast by Montana Street, toward the south-

west by lot number gixty-one (a) of said sub-
division of lot number ten, toward the north-
west by lot number forty-three, and toward the
southeast by lot number thirty-four of said sub-
division of said lot number ten, together with
the right of passage in common with adjoining
proprietors in the lane at the rear of said lots.

C. All engines, boilers, dynamos, tank (45 000
gallons), mucfiinery, belting, shafts and general
plant used for manufacturing and generating
electricity, as well as the wires and posts, trans-
mitters, meters, lamps, etc. , used for distributing
and furnishing electric light to the citizens of
Montreal and suburbs;the material and stock used
for repairing thw lines of ihe company, the
whole amounting as per inventory to one hun-
dred and forty-four thousand Ihree hundred
and seventy-one dollars {*1 44, 371. 06).

D. The franchise rights and privileges acquired
by said company to plant poles in the streets of
the City oE Montreal.
2. The office furniture and fixtures, etc.. amount-

ing to *196 00.

3. The book debts amounting, as per list, to
$3.4r)6.00.

The purchaser of the Immovable and depend-
encies described In paragraph 1 ehall have to make
a cash deposit of five thousand dollars currency
($5,000) at the time of adjudication,
Tne purchasers of movable assets described in

paragraphs 2 and 3 shall have to make a cash de-

posit of ten per cent, at the time of adjudication.
For further information apply to

CHAS. DESMARTEAU. Liquidator,
1698 Notre-Dame St.,

Marcotte Frfere, Montreal,
Auctioneers. Canada, P, Q.

WANTED.
By electrical engineer of H years' experience

installing and operating lighting and power plants,

position as superintendent of a lighting or pnwer

station. Can give beet of references as to ability.

A station which needs overhaulini? and systema-

tizing preferred. Address " I>. Ij, B.." care

Western Electkician.

FOR SALE CHEAP.
H H. P. 500 Volt C. & C. Motor,
3 H. P. BOO Volt Crocker-Wheeler
Motor, and other second-hand ma-
chines.

E. R. HARDING,
t540 IVIAROUErTE BLDG., - CHICAGO.

f^oxi. s.a.Xje:.
SMALL LOT OF

AMERICAN GAS ENGINE ELE.CO.'S
H TO CK

at 50 cents on the dollar

'T. K- R..''care Western Electrician. Chicago.

POSITI\/ELY
The Best Made and Fin-

est Finished Desk on the

market for the money.
Write for Catalog.

Ithaca Desk Co., Ithaca. N.Y.

FOR SALE.
The plant of tbe M&THER ELEC-

TRIC CO,, located at South Man-

chester, Conn. This plant has all

the modern appliances for doing flrst-

class work, is well equipped and

will ba sold at a bargain.

Apply to CHAS. M. JARVIS, Re-

ceiver. EAST BERLIN, CONN.

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

DYNAMO,Address

WESTERN ELECTRICIAN OFFICE

StUweU'sPatent Live Steam-Feed Water Purifier.

Removes all Impurltlesi

Entirely prevents scale in Steam
Boilers. Catalogue on applioatioa.

Tie Stll¥ell-Bierce & Siitli-Vaile Co..
l>AYTON, OHIO.

Bledon Iron & Loc'Hve W'ts. S n Franclaoo, Oal., Paolflo Ooast Agt

C^. ^. M>A.I=?~r,
WHOLESALE

Telegraph, Teleplione, Electric light

AND STREET RAILWAY POLES.

Manufactnred from Live Cedar peeled, Qnick
Bbipments and best quality.

Wholes&lb Prodncer of and
Dealer in

CEDAR POLES : TIES.
FROM THE STUMP TO THE CONSUMER.

Write for Prices.

Ulenominee, - - Michigan.

FOR SALE.
CH£AP FOR CASH.

Good electrical supply and construction business

in live southern city. Good reasons for selling.

Address **Sontherii,"
Care Western Electrician, Chicago.

Scrap Copper Wire

It will pay the Electrical Plants to

save their Scrap Copper Wire and ship
to us in any quantity, at the following
prices, f. o. b. Chicago, cash on receipt
of same:

Bare Copper Trolley Wire 9 cts. perlb-

Ordlnary Bare Copper Wire Scrap,. 8)6 " "

Insulated Copper Wire 5 to 8 " "

Heavy Bed Scrap Brass 7}^ " "

Heavy Yellow Scrap Brass 6?^ " "

Light Sheet Brass 3?.i
" "

We receive metals in any quantity
and send prompt returns. We also
supply the Electrical trade with Cotton
Waste, in bales of 100 and 500 lbs., also
Babbitt, in lots of 100 lbs. and over, at
the very lowest prices. It will pay you
to correspond with us. Address

Starts Metal Eeiii Co.,

CHICAGO'S LEADING METAL HOUSE,

Established 1885. ltSO-132 AV. Ijake St.,

Incorporated 189S. CHICAGO, ILL.

Write for Illustrated Catalogue.

1

BEACON
1

^ i

From % to 300 Candle Power.

Unrivalled for long life, econ-

omy in current consumption and

freedom from blackening.

Special attention to the export

trade.

Send for new catalogue of

Multiple, Series, Miniature and

Decorative Lamps. Orders
filled promptly. Lowest prices.

BEACON LAMP CO.,
Irvington & Harcourt Sts., Boston, Mass.

Y l!^=- The Royal Electric Co., of Montreal

Quebec, Sole Agents for Canada.

INDIA AND AMBER MICA.
Can famlsli any sixe, shape or

pattern. Write for sam-
ples and quotations.

A.O.SCHOONMAKER, Importor,

1 58 William 8t . New York.

WE REWIND
Dynamos and
Motors

To any Voltage.

Send yonr Macblnes to ns for Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

Hartley Electrical Worls,
BEPAIRERS OF

£lectrieal Apparatus
AND DEALERS IN

Second Hand Dynamos, /Motors and Transformers,

373 Dearborn St.« Chicago.

CONDUITS.
-.

(

1

;l7.

Id lengths of i ft. 6 ia.,

any number of ducts.

Are you interested

in Conduits?

If j-ou are it "will

pay you to look

into the merits of

the latest — un-

doubtedly the best.

JOHN T. McROY,
36 S. Clark Street, Chicago.

ELECTRICITYffii
^f,:'.iHnli.xll '7'ul Arr/iila-lural Drawinp,
S/ea-ii Eii<iiiiffrini! {Sfationary, Marine, Loco-
in(ilive), P/iiinbinn, Haifinp, Civii Engineering,
Coal and Metal Mining, English Branches,

TAUGHT BY MAIL.
Twenty-seven Coursps of Studf. Seod for free

circular. State subject you wish to study,

Tbc Intcrnallonnl Correspondence Schoolsr
SCUANTON, PA.

THE ELECTRIC GAUGE.

For

Testing

Batteries

The only conveoient and practical instrument
for tbe purpose. It iB iodieipeDeable to those osing
batt-eriea and having the care of them. The Pocfeet
Gauge 19 the size of an ordiunry watch, and is very
convenient for the use of linemen, Inepectorp, etc.

Price, 1^8,00. Call for Warneh's Patent Eleotbio
Gauge. Manufactured only by

Tie Slandam Electric Time Co.,Waterlinry,Coiiii.

WTM
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

Th6 attention of ELECTRIC COMPANIES ie called to thU C£IjEBRATE:1> WATER
M'lXEELi as particularly adapted to their use, on account of iti^ remarkably steady motion,
high 8ppe<l ai.rt gr*-at eftioienry and large capacity for it3 diameter, being double
the power ot mo3t wheels of the sfime diameter. It is used by a number of the leading electric com-
panies with preat satlBfactinn. In the economical use of water it is without an equal, producing the
highest per cent of ueefai effect guaranteed.

SEXn JFOR CATAKjOGVE AXO rAStTICVJLABS.

The accompanylne engraving represents a single lO-inch Victor Tarbine on horizontal shaft to

develop 36 H. P. under 33 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,

and where the situation admits of their use we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
BlBdon Iron & Locomotive Works, San Franolsoo, Oal., Pacifio Ooast Agents.

The Standard Open Circuit Bat^
teriesofthe World,

SEND FOE CIECUL&E AND PEICES.

THE LECLANCHE BAHERY CO.,

111 toinSast 131st SI., N. Y.

^vHost ID-a.r©*Tole ^a.tter3r Cells ^nrod.'u.ced..

rFfLT7S?7E13>
*^
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Manufactured by The Butler Hard Rubber Co., 33 M ercer St., N. Y.

WIRT BRUSHES
Are made only by

Charles Wirt, 1026 Filbert, Pliiladelphia.

For Sale by the Trade,

H. T. Paiste Co.
Trade Agents: 369 Wabash Ave., Chicago.

Wm. J. Alexander, trea. Telephone, Main
Geo. T. Schuster, Vice-Pres. 1096.
F. J. Welch, Secretary.

Photo and Wood Engraving,

CHIQ/IQO ELECTROTYPE
6r STEREOTYPE C2.

196 and 198 Clark Street, Chicago.

Fine Book and Catalogue Work a Specialty.

SANTA CLAUS
has induced the Nickel Plate lload lo

sell excursion tickets at very low rates

to all points on its line between Chicago
and Buffalo during the Holidays.
Tickets at one and one-third fare for

the round trip. Special excursion dates
December 24ih, 35th, 31st and January
1st, good returning until January 3d.

For further information address J. Y.
Calahan, Gen'l Agent, 111 Adams St.,

Chicago, 111. Memo No. 113.

PRIMARY

BATTERIES.

DVE R 5 VaLTS - 5 AMPER ES FRDM I EE L I?

BOYNTON MULTIVOLT BATTERY CO., 10. 13 and 14
Whipple htreet. BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 in.

'^'

Price, $6.50.
Send for Sample

GREAT EEDOCTION IN TIME TO

CALIFORNIA.

Once more the North-Western Line has reduced

the time of its trane-contlnental trains, and the

journey from Chicago to California via this popu-
lar route is now made in the marvelonsly short

time of three days. Palace Drawing-Eoom Sleep-

ing cars leave Chicago dally, and run through to

San Francisco and Lea Angeles without change,

and all meals en route are (!erved in Dining cars.

Dally Tourist Sleeping car service is also main-

tained by this line between Chicago and San Fran-

cisco and Los Angeles, completely equipped berths

in upholstered Tourist aieepers being furnished

at a cost of only $6 00 each from Chicago to the

Pacific Coast. Through trains leave Chicago for

California at 6 p. m and 10:45 p. m. daily, after

arrival of trains of connecting lines from the East

and South.

For detailed information concerning rates,

routes, etc , apply to ticket agents of connecting
lines or address:

W. B. KNISKEBir,
G. P. & T. A., CB1CA«0.

DOMESTIC
ELECTRICAL WORK.
Concise and Practical Explanations for Plumb-

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Anunciators, and for Gas
Lighting from Batteries.

Illustrated with Twenty-two Diagrams.

By WILLIAM A. WITTBECKER.
Prire in Pnper, a5 Cents.
Price in Cloth. 50 Cents.

T^HE growing demand for simple electrical appa
-*- ratus in dwelling houees, of&ces ami worlithops.
and the need of plain instructions whereby any
person without a previous fenowledee of electricity
may be enabled to undertake their succespfnl
installation, has prompted the publication of this
little booi(. It is not intended for the amateur who
seeks tor nothing bat experimental work, neither
is it expected to enlighten the expert electrician;
but to the person who is seeking for information
that will assist him in increasing his daily earnings
this little volume is addressed.
The information given is Rbove all else practical,

and with a close observance of the directions laid
down anyone without the slightest knowledge of
electricity should be able to do the work describe d

ELECTRICIAH PDBLISHlliG CO.,

6 liakeside Buildine:. CHICAGO

GRAPHITE SPECIAIiTIES
FOB KLKOTBICAIi USES:

OmpUte Kods of Tsrlona I<enethB, fk'om l-s Olm to lOO Ohms BesUtanaa
to tho Inch, uraphlte Boxea and Omolblea. ResUttiie Moatauraphlte Bo:

of 4.000 Ues;reea.
, Xne

Inqmlvlea HlaOly Anairercdr

iOS. DIXON CRUCIBLE CO., Jersey City, N. J.

The Bowen Electric Heaters
EXCEL THEM ALLS

For HEATING TROLLEY CARS, Cabins, Staterooms, Sliow Windows, Portable Stoves, Etc.
{Patented.)

REQUIRE. TH£ LEAST ROWER.
Reliable, Durable, Simple, Convenient. Beat OE all—AVarms the Car evenly throughont.

Adapted to all etylea of cars, and every system of clrcaite. Bigbts for sale. Correspondence solicited.

W. J. BOWEN, J No. 28 State Street,
I
NORWALK, OHIO.

MANY SWITCHES
HATE CCME AND GONE, BUT THE

NEW ENGLAND SWITCH
IS STILL THE

PEER OF ALL.
TR¥ THEM AND WONDER WHY YOU EVER USED

ANY OTHER.

O. S. PLATT, - 88-102 Cannon St., Bridgeport, Conn.

"J.rSTYLES Of TROLLEY HANGERS.
Strong and Light,

Highest Grade Workmanship and Material.

Moulded Mica Vu'cabeston
Insulation. Controller Parts, etc.

SUND FOB REVISED PMICE LIST.

H. W. JOHNS MFC. CO.,
340-84S Bffindolpll Street, GHICAC^O.

NEW YORK, PHILADELPHIA. BOSTON.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published, promptly on

receipt of price. We call your special attention to the following standard books:

Allsop, F. C—Electrical Bell Construction; Treatise on the
Conatrnction of Electric Bells, Indicators, and similar
apparatus. 177 illustrations $1 .25

Angell, J.—Elements of Magn^tigm and Electricity, with
Practical Inetractions for the Performance of Eippri-
ments, Rnd the ooascructlon of cheap apparatus. One
handredLh thousand. 160 illaslratione $1.0Li

Atkinson, Philip.—Th^ Elements of Electric Lighting.
Seventh edicion, fully revised, and new matter added. lOi
illustrations. 260 pages $1.50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 405 pages and 117 illustrations. Second
edition ^2.00

Ayrton. W. E.—Practical Electricity; a Laboratory and
Lecture Course for First-year Htodents of Electrical
Engineering, based on the Practical Definitions of the
Electrical Units. Ty'ith numerous lUustraiions. Slith
edition $2,50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Book. This
is. as the name indicate:', a Ne^v Book, much more com-
plete than the old one. with all the ioformatlon, instruc-

tions and rules which are required by practical men,
aa Dynamo Tenders. Linemen, Stationary Engineers, and
owners and operators of all kinds of Electric Plants, It is

the only book of the kind published in the English
language. 22^ pages, liO illustrations, fleiible cloth

binding, size of type page ShjxS inches $1.00

Badt, Lieut. F. B.—iDoaodesceut Wiring Hand-book. A
timely boot containiog full illustrations for Incandescent
wiring and complele information concerning methods of

runniog wires, location of safety devices, splices, insula-
tion, les'ing for faults, wire gauges, general electrical

data, calcnlatin? sizes or wires, wiring fixtures, elevators.

buildings, isolated and central station plants. The "only

boob of the kind published. Type page SJnsS inches,
flexible cloth binding, 66 pages, 35 cuts and 5 tablee, 3 of

which are 12x18 ioches $1.00

Badt, Lieut. F. B.—Bell Hangars' Hand-ook. Just the booh
for people engaged in selling. Installing or handling elec-

tric batteries, electric bells, elevators, house or hotel

annunciators, burglar or fire alarms, electric gas lighting

apparatus, electric heat apparatus. 106 pages. 97 illustra-

tions, flexible cloth binding. Type page 5^jx3 inches, $1.00

Badt, Lieut. F. B.—Electric Transmission Hand-book. First

edition, three thousand copies. 97 pages, 22 illustrations.

27 original tables $1.00

Gives more Practical information on the subject than
any work published to date. The book contains all neces-

sary information for Power Producers, Capitalists, Agents.

Eneineers and Motor Inspectors. 'Wilh this book anybody
may make estimates on the co^t of Transmission Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Cur-
rents; An Analytical and Graphical Treatment for Stu-

dents and Engineers. Second edition. 112 illustra-

tions $2.50

Blakesley, T. H.—Papers on Alternating Currents of Elec-

tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.50

Bonney. Q. E.—E'ectro-Plater's Hand Boob. A Manual for
Amateurs and Young Students on Electro-Metallurgy. 60
illustrations. 208 pages. 12aao, cloth $1.25

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A Pi-actical Hand-book, with 48 illustrations. Fourth edi-

tion. Enlarged by a chapter on the Telephone. .. . .$0.50

Bottone, S. R.—The Dynamo. How Made and How Used A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 illustrations tl.OO

Bottone, S. R.—Electro-Motors. How Made and How Used,
A Handbook for Amateurs and Practical Men. Reduced to

$0 50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-

Platers $0.60

Buckley, W. J.—Electric Lighting Plants, their coat and
operation. 275 pages, many Illustrations and diagrams.
Cloth $2.00

Paper l-OO

Cox. Frank P.—Continuous Onrrent Dynamos and Motors.
An Elementary Treatise for Students and Engineers.
Illustrated $2.00

Crocker, F. B., and Wheeler. 5. S.—The Practical Manage-
ment of Dynamos and Motors. With a special chapter by
H. A. Foster. Illustrated. Second edition, revised and
enlarged - $1.00

Crosby, O. T., and Dr. Louis Bell.—The Electric Kallway in
Theory and Practice. A Complete Treatise on the Con-
struction and Operation of Electric Railways, Second edl-

tion, revised and enlarged, 183 illustrations ^2.50

Desmond, Chas.—Electricity for Engineers. Part I. Con-
stant Current. A clear and comprehensive treatise on the
principles, construction and operation of Dynamos, Mo-
tors, Lumps Indicator and Measuring Instruments; also a
full explanation of the electrical terms used in the work.
Part II. Alternate Current Apparatus. Containing an
explanation of the principles governing the generation of,

and a description of the instruments and machinery used
in conuectlon with Alternate JUectric Currents. Hms-
trated. Revised edition $2.60

Dyer, A.—Induction Coils. How Made and How Used. Third
edition. Boards. $0.50

Fleming, J. A.—Short Lectures to Electrical Artisans. A
course of Experimental Lectures delivered to a Practical
Andience. Fourth edition- 74 illustrations $1.50

Fleming, J. A.—The Alternate Current Transformer In

Theury and Practice. Vol. I- Tbe InJuction of Electric
Current^, 500 paee?i, fully illustrated and with copious
index. Second edition $3.00
Synopsis of contents; Chaptei" 1. Introductory. 2. Elec-

i ro-Uasnetic Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction. 5. Dynamical
Theory of Current induction.
Vol. II. The Utilization of Induced Ourrent.3, 8vo. cloth.

London, 1892 .- $5.00

Gore, Q.—The Art of Electro-Metallurgy, including all Known
Processes of Electro Deposition. Fourth edition $2.00

Gordon.—School Electricity. Sources, Currents. Measure-
ment. Telegraphy, Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustrations $2.00

Qrier, Thos. G.—Wiring for Motor Circuits. A handy little

pamphlet containing tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference. $1.00

Haskins,C. H.—The Galvanometer and its Uses. A Manual for
Electricians and Students. Fourth edition, revised . .$1.50

Haskins.— Transformers. Their Theory, Construction and
AppUcaiion Simplified. 38 illustrations $1.25

Hawkins, C. C. and F. Wallis.—The Dynamo, its Theory,
Design and Manufacture. 190 illustrations $3.uO

Hering.—Practical Directions for Windine Magnets and
Dynamos. 12mo. cloth, reprint without additions. ....$1.25

Hopkins, Geo. M. — Experimental Scienre, Elementary,
Practical and Experimental Physics, 650 Illustrations. $4,00

Hopkinson.—Origioal Papers on Dynamo Machinery and
Allied Subjects. lUustcated 11.00

Hopkinson, Dr. John.—Dynamic Electricity; Its Modern Use
and Measureru'^nt. chiefly in its Application to Electric
Lighting and Telegraphy $0.50

Hospitalier, E.—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by C. .1. Wharton.
Wilh illustrations $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Wor^s,
Terms and Phrases. Third edition, re-written and greatly
enlarged. Large Svo. 562 pages, and 570 illustrations

$5.00

Kapp, Gisbert.—Electric Transmission of Energy and its

Transformation, Subdivison and Distrib itlon . A practi-
cal handbook. Third edition $3.00

Kapp, Gisbert.—Alternate Current Machinery Illustrated.$0.50

[Vol. 96 Van Nostrand's Science Series.]

Kapp, Gisbert.—Alternating Currents of Electricity. Their
Generation, Measurement, Distribution and Application.
Authorized American ed. With an introduction byWilllam
Stanley. Jr. Illustrated $1,00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
13S illustrations $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-

tion. 200 illustrations. Svo. cloth. London, 1392 $7.25
In this edition there is a considerable amount of new

matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Rules, iormuls, Tables and Data. 32mo, leather

$1.75

Lockwood, T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-
spectors, 376 pages, 152 Illustrations $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Construction and Use. Second edition... $1.50

Lockwood, T. D.- Practical Information for Telephonists.
12mo, cloth. N. T $1.00

Meadowcroft, W. H.—The A. B. C. of Electricity. 36
Illustrations $0.60

Martin. T. C.—Inventions. Researches and Writings of N^_kola
Tesla. With special reference to his work In polyphase
currents and high potential lighting. 500 pp. 300 Illustra-

tions, second edition $4,00

Martin, r. C. and Wetzler, J—The Electric Motor and its

Appli3alions. Third edition. With an Appendix on the
Development of the Electric Motor since 1888. By Dr L.
BeU. SOOIlln^traUons $3.00

Haver, and Davis, M. M.—The Quadrnplei. With Chapters
on the Dynumfv-Electrlc Machine in Relation to the Quad-
rnplex- The Practical Working of the Duplex Telegraph
Repeaters and tha Wheatstone Automatic Telegraph. 63
Illustrations $1,50

McClure, J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, Tacemeter,
Electric Light and all his Principal Discoveries, etc. .$1.00

Niaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated from the French by L. M. Fishback. Illus-
trated $2.50

Noll, Augustus.—How to Wire Buildings. A manual of the
art of interior wiring. Illustrated... $1 50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 185 illustrations. I4th edition,
rewritten and enlarged $1.50

Prindle, H. B.—A Popular Treatise on the Electric Hallway
of to-day. Tally illostrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribation
of Electricity. 107 illustrations $2.25

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management of Accumulators, A Practical Hand-
book. 7th edition, revised and enlarged. With illus-
trations, 12 mo, cl. London, 1893 $1.50

Sloane, T. O'Conner.-Electricity Simplified. The Practice
and Theory of Electricity, including a Popular teview of
the Theory of Electricily, with Analogies and Examples
of its Practical Application in every-day life. Illus-
trated $1.00

Sloane,-T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 350 illustrations. $3.00

Sloane, T. O'Connor.— Electric Toy Making for Amateurs,
Including Batteries, Magnets, Motors, Miscellaneous Toys

$L00
Sloane, T. O'Connor.—The Arithmetic of Electricily. A

Manual of Electrical Calculations by Arithmetical Methods,
including numerous rules, examples and tables in the field
of practical electrical engineering and experimenting.
Third edition, revised $1.01*

Tesla, Nikola.—txperiments with Alternate Currents of High
Potential and High frequency. A lectare delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author Illus-
trated $1 00

Tesla, Nikola.—Lectures on the Electro-Magnet. Hlustrated,
tLOO

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lightine Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates $1.50

Thomson. Prof. Elihu.—What is Electricity? Illustrated. $0.25
Thompson, 5ylvanus P.—Dyaamo-Electric Machinery. A

Series of Lectures, with an Introduction by Franklin L.
Pope. 16mo. Nnmerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66) $0-50

Thompson, Sylvanus P.—Polyphase Electric Currents and
Alternate-Current Motors. Mailed to any address in the
world on receipt of $3.£0

Thompson. Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. 16mo. (Van Nostrand's Science Series,
No. 75) $0.50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Numerous illus-
trations and 29 plates. 1.000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Dlos
trated $0.25

Urquhart.—Electro-Plating. A Practical Hand-book on the
Deposition of Copper. Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revised,
with additions $2.00

Walker, F.—Practical Dynamo Boitding, for Amateurs. How
to wind for any output. With numerous illustrations.
16mo, boards. (Van Nostrand's Science Series, No. 98).$0.50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book. Illustrated.
12mo, cloth. Chicago. 1895 $1.00
The only complete work on the Telephone. All possible

information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.
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Penn Electric Telephones.
The best, cheapest and most desirable.

Require but a child's care. No springs,

levers or other adjusting device used.

Not a dust transmitter. Is sold entirely

on its merits. Send tor prices.

XATH-iX BASSETT & SOX,

No. 30 S. Broad St., - Philadelphia.

If You
Need
a good, practical tele-

phone tor long dis-

tance or warehouse
use, write for prices

and circulars to

W. A. Gustafson,

Joliet, ill.

The

Auto-

Telephone

AT LAST!

A Perfect

Interior

Telephone

CHEAP,

SIMPLE,

PERFECT.

Desk set No. 29.

Automatic intercommunicating
on each instrument.

switch

RICHARDS & MEACHAM,
Sole Agents for Chicago and Noithern lllioois,

84 and 86 La Salle Street, CHICAGO.

T
ELEPHONES ,N'

We are sole manufacturers of the celebrated
KEYSTONE LONG-DISTANCE TELEPHONE,
an instrument which has no superior.

SUPPUEO

Write to us for Catalogue and prices.

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

AND

THE STANDARD

LONG DISTANCE

EXCHANGE TELEPHONE,
JUADISOX, WIS.

EMPLOYING MILDE MICROPHONE.
MUde Battery Transmitter. No adjustment required. Will

not pack or get ont of order.

We invite competition with all other instiuments,
and send Phonee for test to any part o£ the United States.

It is Absolutely Non-Infringing.

We Guarantee Protection to All Customers
-TKST1MOM1AI.S. -

We submit among hundreds of others the following testimonials, and call attention to the fact that
they are from expert electricians, managers of exchanges and superintendents of railroad telegraph.

"A whisper is dietintly heard. We pronounce
the Standard perfect . " Steele Co. ( N. D. ) Tel. Co.

"We talked to Bowell. 75 miles, through atorm
Induction. Have discarded the Bell for Staudard.''

Peoos Ihbiqation & Imp. Co.,
Eddy, New Mexico.

"Have used Cushman, Harrison and Bell, but

consider the Standard far enperior."
C. A. Rood, Reedeburg. Wis.

"I should recommend Standard to our people, as

againet any other with which I am familiar. The
test we gave was between St. Paul and Dickinson,
659 miles." O. C. Gbeene,

Supt. Telg. Northern Pacific By.

"Tour Instruments are working very nicely and
every one exceedingly pleased with them. You
will have all the bQalnesa you can do."

Home Telephone Co., Sioux City, Iowa.

"The Standard when known will knock out in-
ferior Instuments." U. .3. Frt,

Supt. Tel. C, M. & St. P. By.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo'' Ry.

"Have given Standard extremely hard test where
induction is heavy, with most satisfactory results.

J. R. Michaels,
Supt. Tel. St. Paul & Duluth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." Humphrey Jones,

Washington C. H., Ohio,

"Their efficiency and working is perfect. We
shall use nothiuR but Standard."

Oaxlagbeb Bbos. Meridian, Miss.

COBBKSPOIWOENCE 80I.XC1TED.

«-ross, STANDARD TELEPHONE & ELECTRIC CO., :^.
C. L, aPOONSB, Preddeilt. H. A. TATLOB, Trewuror. E. W. BATOHELDEB, SMrotaij.

342 Dearborn St.,

CHICAGO.FARR TELEPHONE ^CONSTRUCTION SUPPLY CO.,
To dealers and electricians we quote the following low prices net: Magneto bells, lO.OOU

ohm. $3.75; Magneto bells. 5,000 ohm, ^.50; Extension bells, $2.25; Hunnings dust transmit-
ter, aluminum front, $1.50; Honnlnes dust transmitter, $1.00; Blake transmitter, complete,
$2.00; Blake parts of transmitter, $1.00; Induction coils, each 30c; Transmitter boxes, 40c;
Receivers, hard rubber, 90c; Receivers, electrose. 85c; Receivers, hooka with switch, 50c;
Backboards with battery box attachment, walnut. 'JOc; Backboards with battery box attach-
ment, oak, 85o; Hand cords, 3-foot, 15c; Dry batteries, best made, 25c; Bindiog posts, 5c; Elec-
trose mouth piece, 10c; Switchboards, any size, $2.50 per line. Transmitters a Specialty.

TELEPHONE CORDS
Send for Circular and

Price lj)8t. Address

C. H. McEVOY,
1.0WEI/L. 3IA!«8.

BERLINER TELEPHONE.
The Berliner Telephone Company import and manufacture THE PERFECT

instrument; works magnificently over ANY LENGTH OF LINE. We are anx-
ious thatall shall TEST IT, and are willing that you may have SAMPLES AT
COST. Finished in polished walnut, full nioliel plate. THE BEST is what
YOU WANT, it costs no more. Write tor full particulars. A full line of Tele-

phone Supplies.

THE BERLINER TELEPHONE COMPANY, Lincoln, Ills., U. S. A.

Endorsed by Board of Fire Underwriters

StTPEEIOK TO

COTTON WASTE
Safe, Durable acd

Cheaper
AMERICAN

SILK MFG. CO.,

309 Walnut St., Philadelphia.Pa.

igents ffanted. Beware of loose woven imitations.

GENERATOR AND MOTOR

COMMUTATORS
MADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E, HOMER & CO,, Cleielanil,0.

ELECTRICAL

TEST INSTRUMENTS.
We manufacture a full line.

Some specialties are:

WIRT AMIVIETERS,

WIRT VOLTMETERS,

PHOTOMETERS,

D'ARSONVAL

GALVANOMETERS,
Correspondence Solicited

Accurate,

Low Priced.

Sensitive, and

Dead Beat.

QUEEN <fe CO.,
1010 Chestnut St., Philadelphia, Pa.

Hew York Ottice, IIG Fulton Street.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.
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THE FIEEHUN

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

(mis.
standard Sizes

Always on

Hand.

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
WRITE US FOR INFORMATION AND CATALOGUE.

For Prompt Reply Address

AGENTS WANTED IN ALL CITIES.

J.FrankDanbar,
Treasurer,

87 Summer St., Boston Mass. «fc

General Electric Company.
The MONOCYCLIC SYSTEM of ELECTRICAL DISTRIBUTION.

The MOST ECONOMICAL SYSTEM for the operation of Incandescent

Lamps, Arc Lamps and MOTORS from a single Alternating Generator.

TMP PCMCPATnDQ ^^^ simple, practical and efficient. They are SELF=REQULATINQ. They will carry

I IlL UuliLnn I UllU Lights and Motors in any proportion up to their full capacity.

THE MOTORS
are EFFICIENT, SELF=STARTINQ and EASY to OPERATE. They have no

commutators, collector rings or brushes. No condensers.

Good Regulation. No Unbalancing.

The Monocyclic System is the Solution of the Day Load Question.

Boston, Mass., ISO Summer Street.

New York, N. Y., 44 Broad Street.

Syracuse N. Y^ , Sedgwick, Andrews & Kennedy Bldg.
Buffalo, N. Y'., Erie County Savings Bank Building.
Philadelpliia, Pa., 50D Arch Street.

Baltimore, Md., 227 East German Street.

Pittsburg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N. Y.

SAIiBS OFFICES:

Atlanta, Ga., Equitable Building.
Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 30S North Summer Street.

Chicago, 111., Jlonadnock Building.
Detroit, Micli., 13 Rowland Street.

Kansas City, Mo.. New York Lite Building,
St. Louis, Mo., TVainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.
Helena, Mont., Electric Building.
Denver, Colo., 505 ICth Street.

San Francisco, Cal., 15 First Street.

Portland, Ore., Worcester Bldg.

For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New Y''ork.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada,

K^
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i e. e.

Consulting Electrical Engineer.

specialty:
Electric Railways and Power Statlons-

1541 JIaitiiiette Bldg.. fhloago.

Frank C. Perkins,

Consulting Electrical Engineer,

lite Erie Co. Bank Bids.,

BrFFAIiO, Jf. Y.

William H. Bryan, M.Am. sm.m.e,

Mecbanical and Electrical Engineer.

Consultatlonfl, Reports, EBtlmafes, Plans, Sped-
flcatlons, Saperlntendence, Tests, Farcbaslng.

Designs of Central Stations a Specialty.

Tomer Bnildtng, St. Iionis.

For^e Bain,
Electrical ard

OoDBuitlDg, Mechanical Engineer,
Deaignlng,
SaperTlslng, Plane, Speclflcatlona and
Constructing, General Engineering.
Testing. Expert In Patent Canses.

Suite 1657. 1668 and 1659
Monadnock Buildings. CHICAGO.

W. H. Schott, E. E.,
Consulting and Contracting Eng'r.

Consulting. Specifications, Testing, Specialties.
Electric Street Kailwaya, Electric Lighting
and Steam Plants installed Complete. Pres-
ent properties looked over and improved.
Boom 1638 Monadnock, CHICAGO,

Telephone Harrison 284.

BOOKS On electrical subjects sent to any
address on receipt of price, postage

Electrician Publishing Co.,

6 Lakeside Building, - CHICAGO.

SCHEDULE
FOR 1896,

Send 10 cents for a copy. Liberal

discount if large quantities are

ordered.

ELECTRICIAN PUBLISHING CO.

6 Lakeside Building^, Ghicag^o.
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Progress tho Order of the Age,
THE NEW AMERICAN LEADS.

Becent Improveraents made In the New Ainerl:;an Tnrblne have locreaaed the power as per their dlank
eter, and prodnced greater efficiency from whole to half water than any other tnrblne, as evidenced by the
following, copied from certified testa made at Holyoke, Mass., on the dates named, and signed by A. F. Slok^
man, engineer In charge of experiments, and E. S. Waters, hydraulic engineer.

The orlf^nale of these certificates and tests of other sized wheels can be seen at our office.

Test of a 45 inch Wheel-July 9, 1894. Test of a 4a-iiioh W^heel -July 14, 1894.

Head.
Bev.per
Mm.

Cn. Ft.

per Sec.
Horse
Power.

P'rCent Head. Rev.per
Min. p';'"r-S?c.!p°o3.|r''0-t

Whole Gate

it

16.06
16.42

16.78

n.03
16,88

119.17
122.01)

117.33
111.83
118.67

141.68
127.18
112.60
98.12
82.(i7

205.27
195.19
175.74
149.99
118.40

79 76
82.66
82.18
79.31

76.62

Whole Gate

y,
"

16.33

16.66
16.59

17.13

17.48

128.00
134.80
129.33
126.26

121.00

134.18
120.85

104.85
82 76

70.80

199.56 80.60
188.14 83.09
162.89 82.77
142.40 70 21
98.86 70.60

For Information and catalogne write

THE DAYTON GLOBE IRON WORKS CO..Dayton.OJ.S.A.

^tf^^AlM^&'MW'^fllMlMIsfMlMri^
L.M.MOYES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Sccurlne a hieh e-'aranteed percentage and great steadiness of

motion, under variable loads. An unequaled concentration of power,

and an unprecedented high velocity. Its quickly operating bal-
anced gates, affords prompt and fine regulation by povernor. Satis-
faction guaranteed where others fail. Write for catalogue, and state

yottr wautB»

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A

;~ -THE IS/IC3ST- ca^^n=*.(iMsi_E: ~ ^H

High grade PACKiNCa^
jFOR STEAM. WATER, ©AS, AMMONIA, ETC.

RELIA8LE.0URABLE aeUARANTEED.]

THE BARLOCK PAGKING CD.

IaATINUM
For all Purposes.

M Scrap and Native Platinum Farchased.^ BAKER & CO., 408-414 Is'ew Jersey
Railroad Ave., Newark, N- J.

P
IVlMTJiB TOIKS TO t^ALlFOKRlIA

Id Private Pullman Palace Cars.

The BorllngtoQ Boute (C- B. & Q. R. R.) an-

Douuces three personally conducted tours to Cal-

iforuia. Leave Chicago January 9, Februa-y 6 and
March 5. The route will be via San Antonio, Tex.,

El Paso, Los Angeles, San Diegri, Santa Barbara,
San Francisco, Del Monte and Sao Jose. Eeturu-
iog via Salt Lake and Eio Grande Scenic Route
through Colorado 1 he price of a Ticket includes
all necessary expenses. Railroad and sleeping
car fare, hotel bills, carriage rides, side trips, etc.

The service will be strictly first class in every
respect. For pamphlijt siving particulars, see any
agent of the C. B. & Q. R. B., or write to T. A.
Grady, Manager Tours Department, 211 Clara
Street, Chicago.

EXCURSION TO NEW YORK CITY.

Only $18.00 to New York Clly and return via the
Nickel Plate Road. Trains leave Chicago at 1:30

P. M. and 9:20 P.M. on Monday. Dec. 2d, 1895. No
time in the year may a visit to the Metropolis be
made to better advantage. All amusements at

high tide and no discomforts incident to hot
weather. Sleeping cars and day coaches through
without change. Tickets and beiths in sleeping
cars may be secured in advance at 111 Adams St.,

Chicago, Id. Memo. No. 104.

CALIFORN IA EXCURSIONS,
FBBSONAIiLY COKDrCTCO.

Leave Chicago via the Burlington Route {C. B.
& Q. R. R.) every Wednesday at 6.35 p. m, Boute
via Denver, Denver & Rio Grande By. (the scenic
line) and Salt Lake City. These excursions are
accompanied by 8u experienced agent, of the
Burlington Route, thoroughly familiar with Oali

fornla. The latest model of Pullman tourist sleep-

ing cars are used. They are fitted with every
comfort; caroets, upholstered seats, mattresses,
pillows, bed linen, toilet roomp, etc. They lack
onlysome of the expensive finish of the Pullmans
run on the limited express trains, while the cost
per berth is only about one-third. Ask your near-
est ticket agent for particulars and descriptive

folders, or write to T. A Grady, Manager Burbng.
ton Route Excursion Bureau, 211 Clark Street
Chicago, III.

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.
The limit of government of "water-power is often determined by the design

and construction of plant. Consult us if pos.'^ible before conipleiing your plans.

With REPLOaUE'S COnPOUND REGULATORS we are prepared to unde-take
and guarantee the government of. water-power for all purposes, including Electric
Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical
and Mechanical- Governors and other devices for the government of water-power.
E.vpert advice furnished on application. If results of your present system are not
satisfactory, write us. Address all inquiries to

THE REPLOCLE GOVERNOR WORKS,
MARK A, REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McGORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
CriveB more power as to diameter with a

liislier percentase ofnsefal effect than any other
wuter-wheel heretofore made. All sizes, right and left

hand, are built from patterne perfected under systematic tests la
the Holyoke Testing Flume.

Parties having power plants which are nnsatisfaotory, an4
those contemplating the Improvement of powersj will find it t«

their Interestto confer with me, as I am iriiling to ernar-
antee results w^here others have failed, no mat«
ter w^hatmabe of turbine has been in nse. STATE;
RROriBEUESTTS AND SEND FOB CATA<
i^oetis.

S. MORGAN SMITH, York, Pa.
Estlxnstes tomlBhed f*r complete power pluita ao4

rwoltacvATuiteed.

FUSE WIRE )--'--,
„^

AND LINKS ^
capacity.

I Absolmely
FOR AIL SYSTEMS. J um-orm.

The Independent Electric Co.,

39th St and Stewart Ave.. Chicago.

riectric Railway Supplies
^^^ ff^!wlnvi''^lHWil>3!l^^ The largrest and most prosperous stree
^^B iM^^i^l^Bl^^kte3<*'VA^, t^ all others on account of irreater strenetl

GEARS. PINIONS. BEARINGS. TROLLEYS,

TROLLEY WHEELS AND HARPS.
railway companies in tlie conntry are nsing onr snpplies, and they prefer them
and dnrabillty. Correspondence Solicited.

This is the Improved

Nuttall Trolley.

Try It once, and you

will want no other.

R. D. NUTTALL COMPANY.
F. A. ESTEP, President and Treasurwr.

J. B. McGINLEY, Vice-President. E S. MARTIN, Superintendent of Worts.

ALLEGHENY, PA.
OHAS. J. MAYEB, 121i Betz Building, Philadelphia, Pa., Middle States Sales Department.
OHAS. N. WOOD, ISO .Summer St., Buston. Masb., New England Statee Salee Department.
STANDARD R'Y SUPPI.Y CO., Mouadnock Block, ChicaRO, III., N. W. States Sales Department.
A. S. PARTRIDGE. Bank of Commerce Building, St. Louis, Mo., S. W. States Sales Department.
OHAS. A. OAVAGNA, Neave Building. Cincinnati. Ohio, Central States Salea Departments
EDWARD P. BBABP, 44 Niagara St., SoSalo, N. T., Northern States Sales Department.

BOHMINKB fe MEWMAN, New OrleaoB Sales Dept. No. 831 Magazine St., New Qrleaas, La. JOSHUA HBHDY MAOHINE CO., Faolflo Oosst Sales Dept,, No.
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Gas,

GasolineTHE OTTO

ENGINES
and
Natural Oaa

Electric Lighting
Sizes 1 to 250 H. P.

Electric Light Plants in Operation from
2 to 250 H. P.

Tte Olio Gas EnEine foris, Idc,

FHIl/ADK£>PHIA
OVER 4.><I0<» !«OLI>.

NE CENT Per Hour is Cheap
That is what 'WEBER' GASOLINE ENGINES COST to run
perH.P. Simple, 5afe. Reliable, Economical. Get posted.

.|.?<;/-e/,. WEBER Gas & GASOLINE ENGINE CO., i;uSo"(/.!i'«;/!fe/., Kansas City, Mo.

Heating by Exhaust Steam,
WITHOUT BACK PRESSURE,

BY THE VACUUM SYSTEM.
ADVANTAGES.

1st.—Can be attached to existing plants at little expense.
2nd.—Effects greatest efficiency from the heating surface by the removal of the

water and air, preventing water hammer and stagnant circu.ation.
3rd.— Saves coal by removal of back pressure from engines; water of con-

densation, etc.

We are owQors of the patent and have ©quipped the largest plants In the United States; over 500
now in use. will visit yonr plant and tell yoa how much we oun benefit you, if you so desire. Send
for catalogue P.

UIADDCM UICDCTCD 9. Pfl Exhaust steam specialists.

WKniiLll WLDo I en Ob liU., point am o elivi sts., camden, n. j.

^^{yo^f^-^-^ Save Money and Economize

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

Can be applied to any type of boiler withou*
Btoppage of works.

High temperature of feedwatsr iiuch above
boillDg point.

Catalogues, Plans and Specification

on Application.

SOLE MAKERS IN THE UNITED STATES.

THE FUEL ECONOMIZER CO.,
MATTEAWAN, N. Y.

CHICAGO OFFICE, 1540 MARQUETTE BLDG.

J. C. BRILL COMPANY, - - PHILADELPHIA,
BUILDEES OP EAUWAT AND TSAMWAY OAES OF AIL CLASSES,

Special attention given to the building of Electric Motor and Trail Oara.

Ballders of BrlU No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck

New Orleans Branch:
316=318 St. Charles St.

Memphis Branch:
203 Ha in St.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
M^nulict'Jrei's of the

Morrin Climax" and "Compound" Safety

Water Tube Boilers.
N tJNirS OF ijO TO 1,0

ALSO BUILDERS OF

Smol^e StacJLS, Tanl^s, Etc., and All Glasses of Iron Worl^.

BUILT JN tJNirS OF i^O TO 1,000 IT. F,

ALSO BUILDERS OF

Specifications, drawinis^s and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

Bound Volumes
OF THE

Western [legtrician

FOR SALE,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRICIAN PUBLISHING CO.,

6 LakeBlde Building, Chicago.

Racine Automatic
HIGH SPEED

ENGINES.
From 1 to 125 H. P.

Especiallv Ad.ipted for

ELECTRIC
LICHTINC,

And all plncB wh^re
high speed in oimecUou
wltb economy In desired.

Over 2,500 in use.

ForcDpine auu Tubuliir

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send fOr Catalngue
descrilJingour new 1

to tj li. P. Automadc
Engine and Boiler
oullit.

Racine Hardware Co.,
W. F. PARISH, Gen'l Sales Manager,

W, Marquette Building.

Works. Racine. Wis. CHICAGO. ILL.. U. S. A.

^^iJ^

ROOT IMPROVED WATER TUBE BOILER.

SELLINQ AQENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

BENDROTH & ROOT
S MFG-. CO.,

28 Cliff Street, NEW YORK.

< -i3 -J ' f .«H a - J -?if .1 i«"S "1 " I
-
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TRIUMPH
OF THE

T^{sla Sx^terrx.
That the TESLA POLYPHASE SYSTEM,

Operating Incandescent Lights, Arc Lamps, and the celebrated Tesla Motors, from

the same circuits, is recognized to be the final solution of the problem of electrical

distribution of power from Central Stations is evidenced by the fact that we are to-day

selling

POLYPHASE ALTERNATING CURRENT GENERATORS
aggiegating 3,000 H. P. for each 1,000 H. P. of Single-Phase Alternators.

Notice I» Grl^v^en
That induction motors operated by the so-called "Monocyclic" system, offered for sale

by the General Electric Co., are, in fact, polyphase motors, and are broadly covered by

the patents of Mkola Tesla, owned by the Westinghouse Electric & Manufacturing Co.

The motors and system of distribution advertised by the Stanley Electric Co., of

Pittsfield, are also an infringement of the Tesla patents.

Suits have been brought against each of these companies, and are being pressed

to a hearing as rapidly as possible.

It is the purpose of the Westinghouse Electric & Manufacturing Co. to bring

suits against all users of apparatus infringing the Tesla Patents, in order that the

rights of the Company may be enforced.

Write to Our Nearest District Office.

Westinghouse Electric & Manufacturing Go,
BOSTON, MASS.—Exchange Building.

BUFFALO, N. Y.—Room 8, Erie County Bank Building.

CHARLOTTE, N. C—36-38 College Street.

CHICAGO, ILL.—New York Life Building.

NEW YORK—120 Broadway.

PHILADELPHIA, PA.—Girard Building.

PITTSBURG, PA.—Westinghouse Building.

ST. LOUIS, MO.—American Central Building.

SAN FRANCISCO, CAL.—Mills Building.

SYRACUSE, N. Y.—408-409 The Bastable.

TACOMA, WASH.—102 S. loth Street.

WASHINGTON, D. C— 1333 "F" St. North.
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E. E. & S. CANOPY SWITCH.
This Switch is in all respects A KNIFE SWITCH placed UNDER a

COVER. The break is quick and positive, entirely out of the control of the hand.

Contacts and blades are made of pure copper. Easily wired and well proportioned.

Send us your orders and they will be promptly filled.

Electric Engineering & Supply Co.,
SYRACUSE. N. Y.

ARC LAMPS!!
For Incanaescent Circuits. For Direct Current.
For Alternating Current. For Railway Circuits.

Focusing, Twin and Series Lamps.
All new lamps, all in perfect order and ready for use.

CARBONS!!
High Class Foreign and Domestic.
Cored Caibons, Tested Carbons.
Siemens & Halske, Lacombe, Hardtmuth, Ship
Cored, National, Fidelity, Solar and Globe Carbons.

These Standard Goods MUST BE SOLD to close an
Estate. Write for particulars to

CHAS. H. WATERMAN,
1305 Havemeyer Building,

26 Cortlandt Street, NEW YORK.
Sales Ageot for]

^m. J. Hammer^
J
Assignees for Francis R. Upton.

NEW STANDARD

SOTO 1,000 AMPERES.

WRITE FOR PRICE LIST AND DISCOUNTS.

THE EMERSON ELECTRIC MFG. CO.. St. Louis. Mo.

THE ONLY

Reflector Plate Alternating Arc Lamp.

The Heiios Electric Company claims:

That they have more alternatiog arc lamps in use than all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same
number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts ; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

Spencer's Direct Current Constant Potential Lamp.
Guaranteed not to see-saw.

Send for Catalogue and Prices.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

CENTRAI- ELECTRIC CO., Western Agents, Chicago, 111.

ANCHOR ELECTRIC CO., Kew England Agents, Boston, Masn.
MOORB A EAYLia, Wofltern New York Agenta, Buffalo, N. Y.
BARR b ATKINSON, State Afirents, Cleveland. Ohio.
GLOBE ELECTEICAL SUPPLY CONSTRUCTION CO., Agents for New York City and Brooklyn,

. 98 Vandnm St., New Yurk.
W. T. M. MOTTRAM, State Aeont, Dallas, Tex.
THE MOUNTAIN ELECTRIC CO., Agenta for Colorado, Wyoming. Utah and New Mexico. Denver, Colo.
CALIFORNIA ELECTE104.L WORKS, Pacific Coast Agents, 35 Market St., San EranclBCO, Cal.

MACHINERY SUPPLY CO., South Pacific Coast Agent, Los Angelea, Cal.

SCHMINKE & NEWMAN Affents for Louisiana and Mlsaiseippi, New Orleans, La.
PADUCAH ELECTRIC CO.. State Agenta. Paducah, Ky.
ROYAL ELECTRIC CO., Montreal, Canada,

Thonsands of our Cells are in Service in U. S. and Abroad.

STORAGE BATTERIES -FOR ALL PURPOSES,

Solid Kolled Lead Plate. Iminense Strength. Large Surface.

£lectro-Clienaical Formation of Active Slaterial.

INSURING Greatest Durability combined with Efficiency.

AtL SIZES FOR SALE BY

American Battery Company,
EeltabUslied 1889.

Blebest Award Grented at
IVdrld's Colnmblan I^spusi-
tioii,lMca£0, 1S93.

42 WEST QUINCY STREET,
CHICAGO, ILL.

Absolutely Kon-JnfriDeiiiB

Protection Onaiauteed: __.

to all Purchasers.
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POROUS .>.^"^

ITliy not ffet

the best

«

888. ^>a^ 1895.

^ Ci-Fe OS

^ trial order.

^^'CUPS
ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South ii^St. J Philadelphia

Catalogues on Application
Bend Basiness Card and mention

WeBTEKK EliEOTBICIAN •

I ROLL-DROP^
COMMUTATOR BARS.

FOREST CITY ELECTRIC WORKS. - Cleveland, Ohio.
^Vestern Office: 1439 llonadnock Block. CHICAGO

ENUmE RAWHIDE

El LEATHER.

fgULTZS PATENT

eEulley cover.

PMEN-T l^^^WM*^ DRESSING

WOVEN lKher unkJIlting^ 'I^^^JltTment.

{^ELTINGr. »t.I.onls,]IIo.,U 8.A ^5EnclJoi:[ircular.s

BEA.VCHE3: 184 Summer 8t., Boston; 113 Liberty St., New loii; 129 North 3d St., PhUadelphla.

nOR fWCHIKISIS. 5I0E5 ARE PARALUL. ANlltS ftRE RfOHTAHSlES

^^FINE TOOLS-^^
SWPP1.ICS FOE Kf'(£S. j^ETftL worae:a& etc.

C+^tc-^^^". III. \-/S.f\.

VULCANIZED FIBRE CO.

£]Sa7.A.^XjXS^E]X> 1878.
SOL>£ HAinJFACTVBKBS OF

HARD VULCANIZED FIBREI
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wi^^^^x'S^lDm. The Standard Electrical Insulating Material ofthe World. 14 Si^^^H: h.t.

We have employed es Superintendent, MB. A. L. EEIHMANN, formerly Snpt. of THE SAWYER-MAN FI^OTEIO
CO. Eie ability is liDown lo everybody in ttie electric llgbttni'ineeB. Becent improvements made by Urn, added to
uhe qnalities which have already given our lampe buch an enviable lepntaticn, eiiBily make theIMPORTANT ANNOUNCEMENT.

Q^KJUsJUVVJ^^X^
^1 <

.

INCANDESCENT LAMPS the HIGH GRADE STANDARD OF THE WORLD.
QnslltT will tell and we invite oomparleone and testa. Write to na before placing your ordera.

'9.

New Tork Office, 39 CortlandtSt.

aiain Office and Factory : 2n09 to S017 Fine Street. St. I.onl8

Black Diamond File Works.
Est. 18G3. inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Obt regular goods are on sale in e-very leading Hardirare
Store in the United States and Canada

.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

SPEAKING TOBES AND WHISTLES.
Oral, Bleotrlo, Pneomatlo and Mechanical

ANNUNCIATORS AND BELLS.
FnU Idn* Alwaya ta Stock.

W. B. OSTRA^ER & CO.,
!e04 Fnlton St.,Hew Xor^

Factory, 1«1 and 1463 DeKalb Ave., Brooklyn, N.T.
^^Send for Nzw OA.TU.oaui. Out Auguit lat.

MEDBERY SWITCHES
AND ABSOLUTELY WATERPROOF

SEIXINQ AGEHIS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL
JOSHUA HENDT MACH. WORKS,

San Francisco, CaL
A. W, SOLOMON, Savannah, Ga.
HOEFQEN, MOXHAM t CO.,

No. 80 WilUam St., New York.

Manufactured by THE FIBERITE CO., Mechanicville, N. Y.

Electrio Lighting and
Power Apparatus.

THE

The Bmsh Donble Aro

Lamp Patents snBtaiued by

repeated decisions

o£ TJ. S, Courts. BRUSH
ELECTRIC CO.,

Agencies in all large cities.

The Buasell Electric Company,
No.lOAroDjTiamo.lOOlIghts.a.OOOcaiidlepower. _ Denver, Colo.

Bsguau s HiuiB, Yokohama, Japan, office and ITwks, Cor. Belden and Mason Sts., CI.ETS1.AHD, OHia

:4



$3 per Annum. Capjrrizht, ises, bT
£Ie«trid«a Pobilablsg Compftsr, Cbkaco. EVERY SATURDAY 1 cents per Co|>!

Vol. XVII. CHICAGO, DECEMBER 21, i5

SIMPLEX w.
INSULATED

RES AND CABLES.
RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

^'Tr-'hixson,'"' Simplex Electrical Company,
It37 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

INSULATED WIRES and CABLES
Aerial. TFndergronnd and Submarine,
for Telephone, Telegrapli, liisbt and Poorer.

SLEBITE TAPES. Write for catalogues, samples and price*.

W. B. BBIXEir, 31fr., J. E. HAU, een'I Agent
803 Broadway, New York.

8. jr. B. aiOBSE, CAJDIFOBSriA EIiEG. TVKt«.

Chlcaso, 111. San Francisco, Cal.

HE^r OBI/EA9IS KliEC. CO., Slew Orleans, Iia. ^

PACKARD LAMPS
ARE,

STANDARD
AND ARE MADE ONLY BY

J^^M^ York: & Ohio Coi>a:FJLiiY,
WABBBHf, OHIO.

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & J. M. ANDERSON,

289 to 293 A Street, Boston, Mut.
CorrespoiideDce Solicited.

But. when falleth night

over river .ind town, Good-

Children Street is illumined

by the Standard arc light

of the world. The double-

service weatherproof lamp.

Ponder the pages of our bool:;

mailed free.

Standard Electbto Compakt,
205 La Ejalie St.. cor. Adams,

Chicago.

^
^
^
^

.1} L. OANDEG,
a. DUBANT oheeve:̂ [ Business Managers. GEO. T. MANSON,

OenU Snpt.
ff.H. HODQIKS,

Secretary,

THE OKONITE COMPANY, LUITED,

BRAIfCHES
Kannae City, Omaha,

13 Park Row, New Yorkc
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Uti.

Candee Aerial Wires.

IManson Protecting Tape.

Okonite Waterproof Tape.
Clilcago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati,
aha, liomsville, St T^onia, San Francisco, London and So. America.

*0N'>.

TRADC M/JIK.

The

T. H. Brady, New Britain, Conn., U. S. A.,

IfBnafscturer of Mast Arms, Pole and
Swinging Hoods, House Bracketi and
other SpeolBltles for Conetractlon
"Worb. — Catalogues and Price* fur-
nished on application.

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 Olive street, ST. LOUia.

SOLAR CARBON: MANUFACTURING CO.,
aiAKrFACTITBEBS OF

Carbon Brushes, Battery Carbons,

Solid Electric Light Carbons,
For any System, of any degree of hardness.

Soft Cored Carbons (not Hoiii.ow),
For Arc Lamps on Incandescent and Railway Circnits

SOLAR CARBON AND MANUFACTURING CO.,
95 FIFTH AVENjJE. PITTSBURG, PA.

MANUFACTtTBEB OF

IHSniaATED EIiBCTRIG UVTBEf
FI^ISXIBI^X: COBDS and CiVBI^SS.

MO ud SOS Kerth Third Street. - - PHIIiADEI^PHIA, FA.

OFFICE AND FACTORY, SANDUSKY, 0.

( AGENTS: )

O. J. Mayer, Betz Bldg., Philadelphia, Pa-
Smith & Wallace, Hamilton, St., Boston, IVIass.

Ed. P. Sharp, 4i Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Commerce Bldg.

,

St. Louis, Mo.
J M. Atkinson & Co., 1439 Monadnock Bldg.,

Chicago, m.
Keger & Atwater, 214 Pine St. San Francisco,

California.
Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

^lyESTlIH EleDlMoai iD^trument Co,,

II4-I20 William St., NEWARK, N. J., U. S. A,

Tie festofl StaMari PortaWe

Direct Reafling

Voltmeters and Wattmeters

Alteriatliig aiil Direct Cnrreit Circmts

Are the only standard portable in-

struments of the type deserving this

name. Write for circular and price

lists 3 and 4.

Mention the Wesieen Eleothician when

liiuAuitisib

Weston Standard Portable Direct
Beading W attmeter.

NatioRal India

Rubber Co.'s

Wires iMi Gabies.
FKEDEBIOK S. MINOTT, General Manager. Factory and Offioe,:BRANCHES: ..^..^i.^. .. .New York Office. 487 Broadway, H.L.Euraick,5lBr. RDICTni R I

San Francisco. 517 and 679 MarKel St. Ulliu UUj ll.

Chlcaeo, Melropoutan Electric Co.. 186-188 Fifth A7e.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plante,
Estimates and Drawingrs Sabmltted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES.
JULIAN SOHOtL & CO., - 126 Liberty St., N. S. Olty.

HOFFMAN-EUSSELL CO., - 82 Lake St, Chicago, 111.

SCEANTON SUPPLY & MACHT CO.. - Scranton, Pa.
THOS. K. CAKEY & BEOS. CO.. 26 Light St., Baltimore, Md.
MITCHELL. LE\VI3 di STAVER CO.. Seattle. Wash.

THE BALL tt WOOD COlViPANY,
Builders of ImproTed Antomatic Cat-Off Eng^ines.

KtPllJiStii^TArJLVftilS:

stem & Silverman, 707 Arch St., Philadelphia, Pa. C. E. Sargent, Fort Pparbnrn Bid?
,
Chicago, XIL
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TIE FIEEMM

BATTERY (miSJ

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,]
providing additional strength to such an extent that this cell can be used where no other would be practical.

THESE CELLS ARE A NEW PRODUCTION AND FULLY GUARANTEED.
ACENT$ WANTED IN ALU CITIES. WRITE US FOR INFORMATION AND CATALOGUE. j

For Prompt Reply Address

J. Frank Dnnbar
Treasurer,

87 Summer St., Boston Mass. ^^m
J. HOLT GATES, President and Manager. ADOLPH LISSAU, Superinttsdent.

GATES ELECTRIC MANUFACTURING CO.,
BUILDERS OF MODERN, HiCH-CLASS

Multipolar Dynamos and Motors,|
DIRECT'CONNECTED AND BELTED.

Carbon Brushes of Ample Surface on all Machines. New Style Commutator with Semovable Segments. Iron-Clad Armature with Flexible 1

Bar Winding. Armature Core and Commutator built on Sleeve, with Shaft Bemovable. Self-Oiling Ball Bearings.

Office, 1139 and 1 140 Monadnock Building, r'HIOAPO IT I IMOIQ '

Factory, Corner Clinton and Harrison Streets, - - - - oniO/MJW, 1 l^l^l IN W10>
W. S. NELSON, Electrical Supply & Construction Co., Kansas City, Mo., Agent.

KESTER DYNAMOS AND MOTORS
Embody all that is best in the way of materials and construction. Add to this an elegant design, a neat
finish and an unsurpassed efficiency, and there is nothing more to be desired, except that the price be reason-
able. You are entitled to the worth of your money. Kester dynamos and motors will demonstrate their

superiority in actual service, and a trial will convince you that they are the best for

ISOLATED LIGHTING AND POWER.
WRITE FOR CATALOGUE AND PRICES. ¥/ j_ p| j_ • H

RICHARDS & MEAGHAM, Kestcr blectnc Co.,
86 La Salle St., Chicago, III. TERRE HAUTE, INDIANA.
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ALPHABETICAL LIST.

&beDdn>tli i Boot Mtg.
Co iix

AdamsBagnall El. Co t1

Ameilcan Battery Co ixli
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AocnmalatOTS

.

AmeriL'an IJattery Co.
Electric Storage Battery Co.
Oiiio Storage Battery Co.

Annimdators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Electric Applisnce Co.
Mason. J. W.
Menominee El. A- Mech Co.
Ostrander&Co., W. R.
Partrick & Carter Co.

Arc Ijamps.
Adams-Bagnall Elec. Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Fleming-Speuce Elec. Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Helios Electric Co.
Standard Electric Co.
Waterman C. H.
Westinghouse El. & Mfg. Co,

Arc Xileht Cord.
Samson Cordage Wks.

Batteries and Jari).
Boynton Multivolt Batt'yCo.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Genl Fixture Co.
Commercial Elec. Sup. Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. & Supply Co.
Electric Storage Battery Co.
Gordon-Bumham Bat. Co.
Kesler Elec. Mfg. t o.

Leclanche Battery Co., The.
Mason. J, w.
-Menominee El. ^t Mech Co.
Newton Rubber Wks.
Ohio Storage tiattery Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Western Electric Co.

Sells.
Central Electric Co.
Electric Appliance no
jMenominee El. & Jlech. Co.
OstranderA Co., W. R.
Partrick A Carter Co
Western Electric Co.

Belting,
Chicago Belting Co.
Shnltz Belting co.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Murray Iron Works Co.
Racine Hardware Co.
Weston Engine Co.

Boob^s, Electrical.
Electrician Publishing Co.

Bronze

.

Besly & Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd,

Brnshef*.
Bernardin, F. M.
Boudreaux Dyn. Brush Co.
Central Electric Co.
Holuies Fibre Grai'hite Co.
Kester Elt-c, Mfg. Co.
Mason, J. W.
Partridge Carbon Co.
Solar Carbon A Mfg. Co.
Wirt, Chas.
Younglove A Gere.

Bnrglar Alarms,
Central Electric Co.
Electric Appliance Co.
Menominee i'A & Mech. Co.
Partrick & Carter Co.
Western Electric Co.

Cable8(See Insulated Wires.)

Cables, Electric .(See In-
sulated Wires), Copper,
tmieet and Bar.
American Elec. Works.
Brlxey, W. R.
Central Electric Co.
Eastern Electric Cable Co.
Elec. Engr. A Supply Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Under^ound C-Co.
Western Electric Co.

Calcnlasraphfi).
Calculagrapn Co.

Carbons, PoiDts&Plates.
Bernardin. F. !M.

Central Electric Co.
Chicago Genl Fixture Co.
General Electric Co.
Hardtmnth A Co., F.
Mason. J. W.
Partridge Carbon Co.
Reisinger, Hugo.
Solar Carbon A Mfg. Co.
Wertheim. Ed.
Western Electric Co.

Clocbs, n'^atch.men^s.
Southgate A Co., W. B,

Compound.
Kester Elec. Mfg. Co.

Conduits.
Central ElectricCo.
Interior Conduit A Ins. Co.
McRoy, Jno. T.

Construction & Repairs.
Bernardin, F. M.
Ft.Wayne Elec. Corporation.
Hartley Elec. Wks.
Homer & Co., F. E.
Richards A Meacham.

Contractors and Electric
iiiebt Plants.

Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm. H.
Card Electric Co.
Eddy Elec. Mfg. Co.
Ft.Wayne Elec. Corporation.
Gates Elfc. Mfg. Co.
General Electric Co.
Kester Electric Co.
Interior Conduit A Ins. Co.
Perkinp, Frank C.
Schott, w. n.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec improvement Co
Westinghouse Elec A Mfg. Co.
Western Eieotrlo Co.

Copper.
Besly A Co., Chas. H.

Copper Wires.
American Electrical WorkB.
Bernardin, F. il.

Besly A Co., Chas. H.
Brliey, W. R.
Central Electric Co.
Commercial Elec. Sup, Co.
Electric Appliance Co.
Fiberlte Co., The.
General Electric Co.
independent ElectricCo.
Mason. J. W.
Menominee El, A Mech. Co.
National India Rubber Oo.
Okonite Co. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Eieotrlo Co.

Cordage.
McEvoy, C. H.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Arms, Pins and
Brackets.
Anderson, Albert & J. M.
Bernardin, F. M.
Brady, T. H.
Central ElectricCo.
Central Mfg. Co.
Commercial E'ec. Sup. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Locke, F. M.
Mason. J. W.
NuttallCo.. R. D.
Partrick A Carter Co.

Cut-Oats and Switches.
Anderson. Albert A J. M.
Bernardin. F. M.
Bryant ElectricCo.
Central ElectricCo.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec Sup. Co.
1 ddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Emerson Elec. Mfg. Co.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Forest City Elec. WKs.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hart A Begeman Mfg. Co.
Interior Conduit A Ins. Co.
Kester Electr'c Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Mason, J. W.
Menominee El. A Mech. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Peru Elec. Mfg. Co.

Desk l^iffhts.
McLeod, vVard & Co.

Uesbs.
Ithaca Desk Co.

Bynamos.
Brush ElectricCo.
Card Electric Co.
Central Electric Co.
Colburn EL Mfg. Co.
Eddy Elec. Mfg. Co.
Ft.Wayne Elec. Corporation.
GatesElec. Mfg. Co.
General Electric Co.
Hartley Elec. Wks.
interior Conduit A Ins. Co.
Ivester Electric Co.
Roth Bros. & Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Westinghouse Elec. AMfg.Co.

Economizers.
Fuel Economizer Co.

Electric tcailTrays.
Brush Electric Co.
Card Electric Co.
General ElectricCo.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Electrical and Mecliani-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan, Wm. H
Eddy Elec. Mfg. Co.
Perkins, Frank C.
Schott, W. H.

Electrical Jjnstmments.
Anderson, AlbertA J. M.
Bernardin. F. M,
Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Eiec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttall Co., R. D.
Partrick A Carter Co.
Queen A Co. Inc.
Southgate A Co., W. E.
Weston Electricallnst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Commercial Elec. Sup. Co
Electric Protection Co.
McLei d, Ward vV; Co.
Menominee El. x Mech. Co.
S. K. C. Specialty Co.

Electro-Platins Macli'y.
Besly A Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, 4iras.
Otto Gas Engine WkR.
Weber Gas A Gaso'l Eng. Co.

Engines, Steam.
BaU A Wood Co., The.
Chuse A Co., J. F.
Murray Iron Works Co.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Co.

Engravers.
Chic. I'nectro A Stereo Co.

Fan Outfits.
Central ElectricCo.
Interior Conduit A Ins. Co.
Roth Bros. A Co.

Feed Water Meaters.
Goubert Mfg. Co.

Fibre.
Butler Bard Rubber Co.
Holmes Fibre-Graphite Co.
Vuloanlied Fibre Oo.

Files.
Bamett Co., G. A H.

Fire Alarms.
Partrick A Carter Co.
Western Eieotrlo Oo.

Fuse Wire.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

Gaslcets.
Peerless Rubber Mfg. Co.

Has Ijlghtlns, Electric.
Partrick A Carter Co.

<]>ears.
Besly A Co., Chas. H.
NuttaUCo., R. D.

General Elec. Supplies.
Anderson, Albert A J. M.
Berliner Telephone Co.
Bernardin, F M.
Besly A^Jo., Chas. H.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
Emerson Elec. Mfg. Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
interior Conduit A Ina. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Mason, J. W.
McLecd, Ward A Co.
Menominee El. .^v: Mech. Co.
Metropolitan Electric Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Queen A Co. inc.
Sioux City Brass Works.
S. K. C. Specialty Co.
Standard Tel. A Elec. Co.

(globes and Electrical
driass'ffare.

Edgerton Pottery Co.
Peru Elec. Mfg. Co.

Gov nors. Water wheel.
Lombard Water Wheel Gv. Co.

Graptate Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co.. Jos
Holmes Fibre -Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co.. The.
Newton Rubber Wks.

Heating. Electric.
Bowen, W. J.

AnsDiators and Ansulat-
iiig Materials

Anderson, Albert A J. M.
Bernardin, F. M.
Brixey, W. R.
Butler Hard Rubber Oo.
Central Electric Co.
Commercial Elec. S'p. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr TeL A Const. Supply Co.
Fiberite Co., The.
Hart A Hegeman Mfg. Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Locke, Fred M.
Louisville Elec. Wka.
MacCurdy A Smith.
Mas in. .J. W. .

Mt-nominee El. A Mech, Co.
Munsell A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated WIreCo.
Nuttall Co., R. D.
Okonite Co., The.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

Insulated Wires and
Cables—91agnet Wire.

American Electrical Works.
Brixey, W. R.
Central Electric Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Go.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

Itamps. Incandescent.
Adams-Bagnall Elec. Co.
Am. Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Onlo Co.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.AMfg Co.

Ligbtning Arresters.
Electric Appliance Co.
General Electric Co.

MacliinerT W^ipers.
Am. Silk Mfg. Co.

magnet Wire.
(See Insulated Wires.)

mechanical Machinery
Besly A Co., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Murray Iron Works Co.

mica.
Johnfi Mfg. Co., H. W.
Munsell A Co. Eueene.
Schoonmaker, A. O.

IHining Apparatus, Elec
General Electric Co.
Independent Electric Co.
WeitlnEbomB ELcfc Mfg. 00.

Stotors.
Brush Electric Co.
Card Electric Co:
Central ElectrioCo:
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co.
Emerson Elec. Mfg. Co
Ft.Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Hartley Elec. Wks.
Interior Conduit A Ins. Co
Kester Electric Co.
Menominee El. A Mech Co.
Roth Bros. A Co.
Sioux City Brass Works.
Standard Eieciiic Co.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co
Walker Mfg. Co.
Westinghouse EL A Mfg Co.

Packing.
Besly A Co., Chas. H.
Garlock Packing Co.
Peerless Rubber Mfg. Co.

Paints.
MacCurdy A Smith.

Phosphor Bronze.
Phosphor Bronze Sm.Co Ltd.

Piatiunm.
Baker A Co.

Poles.
Bernardin, F. M.
Hart, G. S.
Lewis, A. L.
Morris, Tasker A Co.
Nuttall Co., R. D.

Porcelain.
C mmerc'a! Elec. Sup. Co
Empire China Worst,
General Electric Co.
Locke, F- M.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publlshrng Co.

Push Buttons.
Central ElectricCo.
Electric Appliance Co
Partr.cK A Carter Co.

Rheostats.
Central Electric Co.
General Electric Go.
Iron Clad Rheosat Co.

Sal Ammoniac.
Klipstein A Co., A.

Speaking Tubes.
Central Electric Co.
Electric Appliance Co
Ostrander A Co., W. R
Partrick A Carter Co.

Speed Indicators
Besly A Co., Gbas. H.
Queen A Co. Inc.
Weston Electrical Inst. Co
Whitney Elec. Inst. Co.

Springsi.
Barnes, Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
American IJatterv Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Street Cars.
Brill, J. G. Co.

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.

Telegraph Apparatus.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Telephones and Tele-
phone Material.

Bassett A Son, Nathan.
Berliner Telephone Co.
Central Electric Co.
Commercial Elec. Sup. Co.
Farr Tel. A Const. Supply Co
Gustafson, W. A.
Keystone Telephone Co.
Mason, J. W.
McEvoy, C. H.
Richards A Meacham.
sm, A. D.
Standard Tel. A Elec. Co.
U. S. Tel. Const. Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers.
Central Electric Oo.
Chicago Gen'l Fixture Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Hartley Elec. Wks ":

Louisville Elec. Wks.
Stanley Electric Mfg. Co.

Trolley Cord.
Bernardin. F. M.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
S tillwell-Bierce A Smith-
Vaile Co.

Universities.
Cor. School of Technology.
Int. Corr. Schools.

Water Wheels.
Leffel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.

W^ire, Bare.
Anderson, AJbert A J. M.
Besly A Co., Chas. H.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
Nuttall Co., R. D.
Okonite Co., The.
FhUlips Insulated Wlie Oo.
St&ndard UDdeigroand O.Oo.
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HARDTMUTH
AUSTRIAN CARBONS.

CHICAGO EDISON CO., No. 139 Adams Street, Chicago, III.,

GENERAL WESTERN AGENTS.
Write us for Revised Price List.

Magneto GeneratorsANNUNCIATORS..

House and Hotel

Style.

Gravity Drop, Three Wire
System.

MEDICAL FARRADIC BATTERIES,

INDUCTION AND SPARK COILS,

BINDING...
POSTS of

...EVERY
DESGRIPTION.

Write for Catalogue^

MENOMINEE, MICH.

Gordon Primary Battery
SXCE1.S IN

Gordon CeIl

KCfr roRn.

Long Life, Efficiency,

Economy, Adaptability.

It is Absolutely Non Freezing,
Labor Saving,
Free from Local Action,
Freedom from Gases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANTJFAOTUBKD BT

The Gordon-Bnrntiaiii Battery Co.,

82 West Broadway, New Yorlt.

SAVE YOUR EYES
-BY USING—

The Kinsman

Desk Li

and Portaliles.

AGENTS
THOS, DAY k 00., San Francisco, Oal. w. H. GLENNT, SONS !i CO., BaSalo, N. Y.

THE OENTKiL ELEOTRIO CO., Olilcaga, lU. McKENNEY S; WATEEBUKY, Boston, Mass.

MANUFACTURED BY

McLEOD, WARD & CO., ^^t^i.^ New York.

Insulated with Monlded Ulica. Hangers,
Puil-Overs, Feed-Wire Insulators, Frogs, Sec-

tion Insulators, etc.

VULCABESTON CONTROLLER REPAIR PARTS.

H. W. JOHNS MF«. CO.,
240-242 Randolph St., Chicago.

NEW TORK. PHILADELPHIA. BOSTON

EUGENE MUNSELL & CO., '"
VewM^^':''^'

Importers and

Wholesale Dealers in PURE INDIA MICA FOR ELECTRICAL

ISULATION.

STOCK IN PRINCIPAL. CITIES.
CHICAGO, iS3LakeSt. ST. LOUIS, Bank of Commerce BIdg. CINCINNATI. 41 E. 4th St. CLEVELAND, 10 S. Water St. SAN FRANCISCO, 120 Sutter St.

\V. H. Sills. A. S. Partridge. Sinclair Randall. The Cuyahoga Supply Co. J. W. Brooks & Co.

THE PIONEER FIRM.
American Branch Office, 60 Liberty St , New York. F. HARDTMUTH & CO., Xu\"

NA,
STRIA,

THE PIONEER FIRM.
Beware of Impostors Claiming our Make.

THE ONLY IWANUFACTURERS OF

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Cored Carbons One Price, Carbons." Special Quotations for' Export Trade.

Leading Supply Houses Carry our Goods.

^sa
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Let these "rush" orders

reach us early. We will do

all possible to avoid delay or

disappointment.

%

5?

^

some one
will want

extra
lig:ht

for store or show window display. No lamp will

answer this demand quite as fully or give light

more abundantly than the Helios Incandescent

Arc Lamp. These are made in various styles,

a few of which we show in the margin, and are

for direct or alternating currents. No trouble to

wire. No extra wiring required.

We guarantee satisfaction.

For plain or decorative lighting use the Pharos

Incandescent Lamp. We can supply these in all

colors to fit any socket, any voltage, from 16 c. p.

upward.

^

Weather and water-proof sockets for out-

door work.

CENTRAL ELECTRIC COMPANY,
CHICAGO.

fi'f

WESTERN DISTRIBUTERS FOR

OkoniteWire, Interior Conduit, Lundell flotors,

Helios Incandescent Arc Lamps,
(DIRECT OR ALTERNATING.)

BRANCHES:
ST. LOUIS: Southern Electrical Supply Co.

KANSAS CITY: Gate City Electric Co.

NEW ORLEANS: loio Canal St.

BUFFALO: 112 White Building.
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INCANDESCENT LAMPS.
MANUFACTURE

THE GLOBE
PP LIFE AND

EFFICIENCY

GUARANTEED.

New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacuum. Samples and Prices Furnished

on Application. Correspondence Solicited.

GLOBE ELECTRIC LIGHT CO., 6 Clifton St., ROXBURY, MASS.
j^^E:i^Tr^ vy^.A.i^TE:rD. ^SArF=?i'rE: T_r^.

THE FLEMING ALTERNATING
ARC LAMPS.

The best working, Simplest and Neatest Alternating Lamp on the
market.

Oiu* Prices are right. Agents wanted in l.eading Western Cities.

NEW CATALOGUE JUST OUT.

FLEMING-SPENCE ELECTRICAL CO., 652 Hudson St., NEW YORK.

THE-

UNITED ELECTRIC

IMPROVEMENT CO.
OFflOE AND WOKKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes-

For all Systems M
Current. Candle-

on Standard

cent Lamps

and for any

'^*' Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

COKEESPONDENCE SOLICITED. SATISFAOTION GUAKANTEED

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

Multipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
Office BDd Works, Mansfield, Ohio.

75 K. W. GENEEATOB.

RRCand|NCA1NDESCE|NT L^^IVIPS
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Eddy Generators
DIRECT CONNECTED OR BELTED

FOR

ELECTRIC RAILWAYS,

CENTRAL STATIONS,

ISOLATED LIGHTING

OR

POWER PLANTS.

EDDY MOTORS-SLOW, MEDIUM OR HIBH SPEED.

We build all necessary apparatus for the

transmission of Electrical Power through factory

or other buildings.

All Our Apparatus Guaranteed

As Represented.

The Eddy Electric Manufacturing Company^

New York, H. B. Coho & Co., Mail and Express Building. Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., i^oe Commerce St. St. Louis, Western Electrical Supply Co,

Boston. Q. i/i. Angier & Co., 64 Federal St. Kansas City, W. T. Osborn.

Western Office: 305 Dearborn St., Chicago, Wallace & Uine, Western Agents.
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IT WILL PAY YOU
To Write for Descriptive Circular,

Catalosue and Price List of

Switches, Switch=Boards and Electric Specialties,

Manufactured by . . ,

T. a-IS-^lSTT lEIia-XZ cSc CO.
CiEKEBAL. W£8TEBN AGEIIITi^

:

METROPOLITAN ELECTRIC COMPANY,
186-188 FIFTH AVENUE, CHICAGO, ILL.

THE ONLY

Reflector Plate Alternating Arc Lamp.

The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same
number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durabi/ity of all its parts ; not liable to get out of order.

Can be used successfully on all periods.

Starts quickly.

Spencer's Direct Current Constam Potential Lamp.
Guaranteed not to see-saw.

Send for Catalogue and Prices.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

CENTRAL ELEGTBIO CO., Western Agents, Chicago, HI.
ANCHOR ELECTRIC CO., New Ecgland Agents, BoHton, Maes.
MOORK & EATLIS, Western New York Agents, Buffalo, N. Y.
BARR k. ATKINSON. State Aeenta, Cleveland, Ohio.
GLOBE ELECTRICAL SUPPLY CONSTRUCTION CO., Agentg for New York City and Brooklyn,

98 Vandnm St., New Ynrb.
W. T. M. MOTTRAM, State Aeent, Dallas, Tei.
THE MOUNTAIN ELECTRIC CO., Agents for Colorado, Wyoming Utah and New Meiico. Denver, Oolo.
CALIFORNIA ELECTRICAL WORKS, Pacific Coast Agents, 35 Market St., San Francisco, Cal.
MACHINERY SUPPLY CO.. Sonlh Paciflo Coast Agent, Los Angelep, Oal.
SCHMINKE & NEWMAN Aireota fnr Lnnlniflna and Miseisslppi, New Orieans, La.
PADUCAH ELECTRIC CO.. State Agents, Padacah, Ky.

ROYAL ELECTRIC CO., Montreal, Canada,

ARC LAMPS!!
For Incandescent Circuits. For Direct Current.
For Alternating Current. For Railway Circuits.
Focusing, Twin and Series Lamps.
All new lamps, all in perfect order and ready for use.

CARBONS!!
High Class Foreign and Domestic.
Cored Carbons, Tested Carbons.
Siemens & Halske, Lacombe, Hardtmuth, Ship
Cored, National, Fidelity, Solar and Globe Carbons.

These Standard Goods MUST BE SOLD to close an
Estate. Write for particulars to

CHAS. H. WATERMAN,; CJ
1305 Havemeyer Building,

26 Cortlandt Street, NEW YORK.
Sales Agent for

j Yoh^F. "indTph, (
Assignees for Francis R. Upton.

HIGH CRAPE

Ammeters and Voltmeters.
SEND FOR CATALOGUE.

W. B. SOUTHGATE & CO.,
146 "B" Frankliu Street, BOSTOBf, MASS.

!SEIil,IA'4> AGEXTS FOR

WHITNEY ELECTRICAL INSTRUMENTS.
TILDEN WATCHMAN'S ELECTRIC TIME RECORDER.
PEERLESS COMMUTATOR COMPOUND.
WOVEN WIRE BRUSHES.
SLATE FOR ELECTRICAL PURPOSES.

IF
you are anxious to

secure the latest

electrical books, YOU
should write to the
Electrician Publishing
Co., Chicago. You CAN'T

procure too many
reliable, readable
books to READ.

BUCKEYE QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.
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For
keeping
tab.

The Calculagraph

The Calcula§:raph

records the number of minutes and sec-

onds which elapse during the transmis-

sion of a Telephone Message.

Also the number of hours and min-

utes which elapse while a workman is

employed.

calculates the value of elapsed time

and prints the result in dollars and
cents. It may be used wherever uni-

form rates are charged, as on

District Messenger Tickets; or in

Billiard Rooms; or in hiring

Horses, Boats, Bicycles, eta.

will also produce vouchers for the pay
of workmen where wages are con-

trolled by Labor Unions and fixed at

uniform rates per hour.

will make calculations and print tick-

ets for several hundred workmen.

The Calculagraph

A Single Instrument

Write for pamphlet to

Calculaqraph
Company,

2 MAIDEN LANE, NEW YORK.

IT SAVES LABOR
AND MAKES NO

"Clerical Errors."
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OUR ARC LAMP HOODS Arc Lamp Hoods.
We make a specialty of Arc Lamp

Hoods for all systems.

Pole Top Hoods
That are neat and substantial, and
reasonable in price.

Swinging Hoods
Carefully made of the very best ma-
terial and calculated to stand years

of good hard service.

Send for our prices on these goods.

Electric Appliance Company,

DO THE WORK.

ELECTRICAL
SUPPLIES.

242 Madison Street,
CHICAGO.

ANEW CIRCULAR describing

the

Hoyt Station Ammeters -"^ Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H., U. S. A.

ESTABLISHED :8i7.

WALLACE BARNES,
Mamifacturer of

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVERT DEeOBIPTION

Send sample for prices. Bristol, Conn

SAMSON SPOT CORDSEND FOB
SAMPLES
AND
PRICES
OF

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, • BOSTON, MASS.

=^.„'-,o»^

^ ,-Kt COMHUIWOHSMF MOREiExpk; 'JIB'S! ''«':;--

0l>~"' VENTILATED ' *'««*;.

^PATAUGIG'92l •'»" DYNAMO BRUSH ^_ *«

HAVEWANT THE- PATAUaiS'ai,

BEST, CHERRY 8. YGUNGLOVE_ SYRACUSE. N.Y

Agents wanted In leading oltles. Samples sent on approval to responsible partlei

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK.

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

rr'za.si

Higtiestlnsulation
IN

Triple Petticoat Gliina

and Glass Insulators...

SEND FOR CATALOGUE.

Fred M. Locke,
VICTOR. N. Y.

RAINBOW SHEET PACKINa.
HAVE YOU USED IT?

Oils,

Ammonia or

Alkalies

do not

affect it.

NO BASING OR FOLLOTSTING UP.
Patented and Manufactured Esclusiyely by

fas«?'A.ra'^^,°^' PEERLESS RnBBER MF&, CO,. 16 fami St.. New M,
WIRT BRUSHES

Are made only by

Cliarles Wirt, 1026 Filbeit, Philadelphia.

For Sale by the Trade.

H. T, Paiste Co.
Trade Agents: 369 Wabash Ave., Chicago.

Telephone, Main
1096.

Wm. J. Alexander, Irea.
Geo. T. Schuster, Vlce-Pres.
F. J. Welch, Secretary.

Photo and Wood Engravlngf,

CHICflQO ELEQTROTTrE
& STEREOTYPE C2.

ip6 and 198 Clark Street, Chicaeo.
Fine Book and Catalogue Work a Specialty.

The Bowen Electric Heaters
EXCEL THEM ALL!

For HEATING TROLLEY CARS, Cabins, Staterooms, Show Windows, Portable Stoves, Etc.

(Patenied.

)

REQUIRE THE LEAST POWER.
Reliable, Durable, Simple, Convenient. Beet of all—'IVarins the Car evealy thronghont.

Adapted to all styles of cars, and every system of circuits. RigntB for sale. Correspondence solicited.

W. J. BOWEN, -
( No. 28 State Street,
/ NORWALK, OHIO.

$AL AMMONIAC
(EliECTRIO BBAND)

ForElectrical Purposes
LECTRJS

I,TRA!

'^RAIVI^H Guaranteed 98/99% and free of lead and iron.

- ' 'M^H If you -vvant the l)est quality ask your dealer

for tMs brand Imported by

A. KUPSTEIN & COMPANY. 1 22 Pearl St., New York.

THE STEVENS FLDSB SWITCH.
These Switches are second to none. They are fire and damp proof. Mechanism is

simpHcity itself. Nothing to get out of order. Make and break so wide that
no arc can form. Wired without removing casing. Buttons made of mother
of pearl. Base made of vulcabeston with porcelain cases.

«S=^PARTICULAR ATTENTION IS CALLED TO OUR NEW DOUBLE POLE SWITCH. ^Write for price list and discount. ~1*

THE ELECTRIC PROTECTION COMPANY,
Single Pole. Double Pole.S-Way,
A-Way. anything you may want.

MANUFACTURERS,
lose Filbert Street, FHlI.AD£IiPHIA. New Double Pole.

^TMi
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£oGXNX F. Phuxips, Preat W. A. Hath&wat, Treas, W, H. Sawtbb, Seoy-

AMERICAN ELECTRICAL WORKS,
PBOTIDENCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Toek Store, P. 0. Ackerman, 10 Cortlandt St.

Chicago Stobe, F. E. Donohoe, 241 Madison St.

MoNTBEAL Bbanoh Eogene F. Phillips' Electrical Worki.

IRON ARMORED

IHSBIATINB CONBUITS.
Two Wires in a Single Tube, the I

Standard Method of Electric Wiring. [

INTERIOR CONDUIT & INSULATION CO.,
General Office^it and Works : 5^7 W. 34th Ht,, Xew Yorb.

Edwd. H. JoliQBon, Preat. E. W. Little, Vlce-Preat. and Gen. Mgr. Ohaa. P. Geddea, Seo'y and Treas.

THE CLARK WIRE

"CLARK" WIRE.
For Switchboard, Railway and Motor nse, we make all

sizes of Stranded and Flexible Wire and Cables with Clark's

InfDlation.

The Clark Wire has been before the public and in nee for

ihe past niiie years, and has met with nniversal favor.

rhouBands of milea of this wire have been eold, and
are In nee thronghont the United States and Foreign Coun-
tries, and the demand for It is constantly Increasing, becanee

it always gives perfect satisfaction.

BBA9KJH OFFICE:

1649, 1650, I65IIVI0NADN0GK BLDG.,

MARK.

€HICA<^0. ll.L.TXOI!!».

In « Letter Irom the Inspector of the Boston Fire Under

writers' Union, he states: " A Thoroughly Reli-

able and Desirable Wire in every respect.''

The Rnbber ased in Insnlating oar Wires and Cables li ei-

pecially chemically prepared, and will not deteriorate, oxi-

dize OY crack, and will remain flexible In extreme cold

weather, and Is not affected by heat.

We guarantee our Insulation wherever used, Aerial, Under
ground or Sobmarine, and our net prices are as low, if not

lower, than any other firstclase Insulated Wire.

We shall be pleased to mail Catalognee with Terms and
DiBCoants for Quantities.

EASTERN ELECTRIC CABLE CO,

61 and 63 Hampihire St., Boston, Man.

HENBY A. OLABE,

Treas.aDd Qenn Mgr.

HEBBEBT H. EUSTIS,

FreBt. and Electrician

.

QfjOElAlNglm UFACTORY..

j0

P^>v H^ -/56 Gff££N£ St

''^y^'^t^^f^i^^.

KESTER ELECTRIC MFG. CO.,
640 liinwood Ave.. Bufl'alo. ]V. Y*

Mandfacturebs of the
Niagara Electric Battery,
Kester's Soldering: Compound,
Kester^s Commutator Componnd,
Kester's Self Lubricatine Dy-
namo and Motor Branhes.

GROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUS r PINS.
We can ship promptly.

We guarantee our product equal to any in the market.
Correspondence solicited.

CENTRAL MANUFACTURING COMPANY. Chattanooga, Tenn.

Grimshaw Wires and Cables.

Incandescent Lamps.

Sockets. Swilches. Etc.

J.W.HASON,
I>EALEB IN

General Electrical Supplies,

KANSAS CITY, MO.

Dyoamos, Electric Motors,

Manufactured by

ROTH BROS. & CO.,

30 to 34 Market St .

Chicago, III.

High Efficiency,
Perfect Regulation,

Best Material,
Low Frloes,

Complete Phots Installed.

I
TO SUCCESS

PRIM^HAW WHITF PflRF U^^^^^^^^^'^^'y^oraH incandescent Light-

ing at World's Columbian Exposition.

RAVEN WHITE CORE.

COMPETITION LINE WIRE.
GRIMSHAW TAPES, COMPETITION TAPES AND SPLICIHG COMPOUNDS.

Used In some of the largest buildings in the

United States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insulated Wire Cfcpany,
MAIN OFFICE:

13-17 Cortlnodt St., New York.
( CHICAGO:
\ 320 Uearborn St.

BOSTON:
134 CoagreBB St.

SAN FRANCISCO:
102 SacrameDtu St

ELECTRICAL

SUPPLIES.

WESTERN ElECTIIC COMPANV,
CHICAGO. NEW YORK.

AeENCIES:

ELECTRIC APPLIANCE CO.
CHICAGO, ILL.

PEHINCELL-ANDREWS CO.,
BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,
ST LOUIS, MO.

BRADFORD BELTING CO.,
CINCINNATI, OHIO.

Phillips Insulated Wire Co.
>

NEW TOBK OFFICE:

39 and 41 Cortlandt St.

VACTOBT':

Pawtucket, R. I.
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WANTED.
Position in aa electrical repair shop or on

a construction gang. Am a High School

graduate and have had considerable experi-

ence in a repair shop. Address
" Repair Mao,"

Care of Western Electrician.

SITUATION WANTED.
Expert electrician, with good technical and all-

roand hnowledge. Is open to engagement as assists

ant engineer or electrician, or to superintend con-

Btraction work; any branch. Address "Insulation,*'

Care Westebn Eleotbioian,

6 LakePide Bldg.. Chicago.

POSITION WANTED.
Electrical and mechanical engioeer of large and

varied experience (JePlrea an nph-nins ns maorteer
or engineer o£ some manufaciunng or operating
company; thorough practical uecbanio and grad-
uate; for past fix years chief engineer of large
manufacturing and operating worke, designing.
building, installing and operating all clasees of
electrical appaia'us; famiUwr with estimate and
contract work. "EXfcilXEER," care of West-
ern Electbician, Chicago.

WANTED.
Managing Engineer wanted for a con-

cern in Berlin, which manufactures
electric and hydraulic elevators, who
can prove that he is experienced in turn-

ing out large quantities of all parts of

elevators, and who is able to simplify
and cheapen the method of manufac-
ture. Please send explicit olfers, state

earliest time of readiness to begin and
salary expected under I. L. TOSl,

BITDfll^PH M08S£. Hambnrff

FOR SALE.
<7HEAP FOB CASH.

Good. electrical supply and construction business

in live Boulhern city. Good reasons for selling.

Address * 'Southern,"
Care Western E^ErTBicrAN^ Chicago.

iF'OfL s.^Xj£:.
SMALL LOT OF

AMERICAN GAS ENGINE ELE.CO.'S
STOCK

at 50 cents on the dollar

"f, E. R,."care Western Electriclan. Chicago'

FOR SALE.
The plant of tbe H&THER ELEC-

TRIC CO,, located at Sontb Man-

chester, Conn. This plant has all

the moie^n appliances for doiDg first-

class work, Is wall equipped and

vill be sold at a bargain.

Apply to GHAS.M.JARVIS.Re-

ceiver, EAST BERLIN, CONN.

For the "WESTERN ELECTRICIAN,

—ftx.oo.

—

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been taken out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAIVIO9
WESTERN ELECTBICIAN OFFICE

POSITIVELY
The Best Made and Fin-

est Finished Desk on [he

market for the money.
Write for Catalog.

Ithaca Desk Co., Ithaca, N.Y.

M'lAJTER TOl'Rt^ TO CALIFORNIA
In Private Pullman Palace Cars.

The Burlington Route [C. B. & Q. R. R.) an-
nouuces three personally conducted tours to Cal-
ifornia. Leave Chicago January 9, Februa-y 6 and
March 5. The route will be via San Antonio, Tex..
El Paso, Lob Aneeles, San Die^'^, Santa Biirbara,

San Francisco, Dei Monte and Sau Jo?ie. Return-
ing via Salt Lake and Bio Grande Scenic Route
ihroogh Colorado 1 he price of a Ticket iocludes
all Deceseary expeoses. Railroad and sleeping
car fare, hotel bills, carriage rides, aide trips, etc.

The aervice will be strictly first class in every
respect. For pamphlet eiving particulars, see any
agent of the C. B. & Q. R. R.. or write to T. A.
Grady. Manager Tours Department, 211 Clar*
Street, Chicago.

DO NOT NEGLECT
the opportunity to visit dear friends
during the Holidays. The NICKEL
PLATE ROAD, always catering to the
wants of the traveling public, the pop-
ular low rate line along the south shore
of Lake Erie, will sell tickets at greatly
reduced rates on December 24th, 25th,
31st and January 1st, good returning
until January 2d. For further particu-
lars apply to J. Y. Calahan. Gen'I
Agent, 111 Adams St., Chicago, 111.

Memo No. 11.5.

The Telephone Hand-Book.
BY

HERBERT LAWS WEBB-

Price $1.00.

The only complete and practical work of

its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,

6 lakeside Building, Chicago.

GREAT EEDDCTION IN TIME TO

CALIFORNIA.

Once more the North-Weetem Line has reduced

the time o£ its trans-continental trains, and the

journey from Chicago to California via this popu-

lar route is now made In the marvelously abort

time of three days. Palace Drawing-Room Sleep-

ing cars leave Chicago daily, and run through to

San Francisco and Los Angeles without change,

and all meals en route are i^erved in Dining cars.

Daily Tourist Sleeping car service is also main-

tained by this line between Chicago and San Fran-

cisco and Los Angeles, completely equipped berths

in upholstered Tourist Sleepers being furnished

at a cost of only $6 00 each from Chicago to the

Pacific Coast. Through traios leave Chicago for

Galitornia at 6 p. m and 10:45 p. m. daily, after

arrival of trains of connecting lines from the East

and South.

For detailed information concerning rates,

routes, etc , apply to ticket agents of connecting
lines or address:

^V. B. KTVISKERX,
G. P. & T. A., CBICA«0.

lYeSteam-FeedWaterPnrifler.

Removes all lmpurltles>

Entirely prevents scale in Steam
Boilers. Catalogue on applioation.

m Stilwell-Blerce & Smitt-Vaile Co.,
DAYTON, OHIO.

Risdon Iron & Loc'tive W'ks, San Francisco, OaU, Paoiflo Coast Agt

MAFRT.
WHOLESALE

Telegraph, Telephone, Electric Light

AND STREET RAILWAY POLES.
Manufactared from Live Cedar peeled. Quick

BhipmeDts and best qnality.

OOOITT'O, T77T3.

Wholesfalt Producer of and
Dealer in

CEDAR POLES : TIES.
FROM THE STDin^ TO THE C0XSUM:ER.

Write for Prices-

UeTiociin<*e, • • Slichisan.

THE MOST POPULAR HIGHWAY
OF TRAVEL

penetrating the principal cities of the
East—the shortest line between Chicago
and Boston with solid through trains to

New York City via Ft. Waj'ne, Cleve-
land and ButTalo, and the only line via
these cities having colored porters on
its first and second class daj' coaches at
the disposal of its patrons, is the
NICKEL PLATE ROAD, whose unex-
celled train service and most liberal
rates have long been recognized by east-

bound travelers. J. Y. Calahan, Gen'I
Agent, 111 Adams St.. Chicago, 111.

Memo No. 114.

WINTEK TOUB8 TO CALIFOBAflA.
In Private Pullman Palace Cars.

The Burlington Route (C B. & Q. H. K.) an-
nounce three personally conducted tours to Cal-
ifornia. Leave Chicago January 9, Feb6, March 5.

The route will be via San Antonio. Tex.. El Paso.
Los Angeles, San Diego, Santa Barbara, Saa
Francisco, Del Monte and San Jose. Returning
via Salt Lake and Bio G ande Scenic Route through
Colorado. The price of a ticket includes all neces-
sary expenses. Railroad and sleeping car fare.
Hotel Bills, carriage rides, side trips, etc. The
service will be strictly first class in every respect.
For pamphlet giving particulars, see any agent of
the C. B. & Q R. R.. or write to T. A. Grady,
Manager Tours Department, 211 Clark St.,
Chicago.

THE SOLID THROUGH TRAINS
of the Nickel Plate Road, equipped
with the most modernly constructed da}-

coaches and luxurious; sleeping and din-
ing cars, illuminated throughout with
the famous Pintsoh gaslights, and col-

ored porters in charge of day coaches,
are some of the features of this popular
line that are being recognized by travel-

ers seeking the lowest rates and fast

time. J. Y. Calahan, Gen'I Agent, 111

Adams St., Chicago, III.

Memo No. 116.

I

BEACON
1

From }i to 300 Candle Power.

Unrivalled for long life, econ-

omy in current consumption and

freedom from blackening.

Special attention to the export

trade.

Send for new catalogue of

Multiple, Series, Miniature and

Decorative Lamps. Orders
filled promptly. Lowest prices.

BEACON LAMP CO.,
Irvington & Harcourt Sts., Boston. Mass.

¥
pS' The Royal Electric Co., of Montreal

Quebec, Sole Agents for Canada.

INDIA AND AMBER MICA.
Can fomlsk any size, shape or
. pattern. "Write for sam-

ples and qnotations.

A.O.SCHOONMAKER, Importer,

158 "William St . New York.

CONDUITS.
Are you interested

in Conduits?

If you are it will

pay you to look

into the merits of

the latest— un-

doubtedly the best.

DDDi
Dnn

lu lengths of 4 ft. 6 in.,

any number of ducta

JOHN T. McROY,
36 S. Clark Street, Chicago.

WE REWIND
Dynamos and
Motors

To any Voltage.

Send yonr Macblnes to ns for Repairs.

PROMPT AND EFFICIENT
WORK GUARANTEED.

Hartley Electrical Werls,
BEPAIBEBS OF

Electrical Apparatus
AND DEALERS IN

Second Hand Dynamos, Motors and Transformers,

373 Dearborn St., Chicago.

ELECTRICITY®
Mechanical and Architectural Drawing,
Steavi Engineering (Stationary, Marine, Loco-
motive), Plumbing, Mealing, Civil Sngin-eering,
Coal and Metal Mining, English Branches,

TAUGHT BY MAIL.
Twenty-seven Courses of Stod?-. Send for free

circular. State subject you wisb to study.

The Interaatlonol Correspondence Schools,
SCKAATON, PA.

THE ELECTRIC GAUGE.

The only convenient and practical ingtrameot
for the purpose. It la IndispeuBsble to those using
batteries and having the care of them. The Poctet
Gauge is the size of an ordinary 'watcb, and Is very
convenient for the use of Uoemeu, iaspectorp, etc.
Price, ?8.00. Call for Wabner's Patent Electbio
Gauge, Slanufactured ouly by

Tie staitoil Electric Time Co„Watertiiirj,COM.

mfTMi
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VICTOR TURBINE WATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate. . -

.'

Tbe attpntion of ELECTRIC COMPANIES iB called to this CELEBRATED WATER" HtCEL* BB particularly adapted to their use, on account of its remarkably Steady motion,
high speed and gr* at eflicieney and large capacity for its diameter, being double
the power ol most wheels of the same diameter. It is used by a number of the leading electric com-
panies with trreat satisfaction. In the economical use of water it is without an equal, producing the
highest per cent of usetui eSect g^uaranteed*

SEXn rOB CATALOGUE AND rAHTlCVLABS,
Tbe nccompanylnc engraving repreaenta a single 10-inch Victor Tnrbine on horizontal shaft to

develop 36 H. P. uuder 38 ft-et head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now p'-epared to furnish Victor Turbines, either single or In pairs, on horizontal Bhafti,
and where the siiuaiion admits of their use we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio.
Blsdon Iron t Locomotive Worta, San FranolBOO, Oal., Paclflo Coast Agents.

The Standard Open Circuit Bat-
teries of the World,

SEND FOB OIEOTTLiB AND PKIOES.

THE LECLANCHE BAHERY CO.,

Ill tolIT East 131stSt., N.Y.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven'l road Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of Its kind in print

and will prove an inseparable companion. It is just the book

thousands of men have been waiting for; It will be what you

want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage tree.

ELECTRICIAN PUBLISHING COMPANY.
6 Lakeside Building, Chicago.

CALIFORNIA EXCURSIONS.

rEKSOaiAtl.Y CONDUCTJBl>.

Leave Chicago via the Burlington Route (0. B.
& Q. R. R.) every Wednesday at 6.35 p. m. Route
via Denver, Denver k. Rio Grande Ry. (the scenic
line) and Salt Lake Oity. These excnraions are
accompanied by an experienced agent, of the
Barlingtoii Route, thoroughly familiar with Cali-
fornia. The latest model of Pullman tourist Bleep-
ing cars are used. They are fitted with every
comfort; carnets, upholstered seats, mattresses,
pillows, bed linen, toilet room", etc. They lack
onlysome of the expensive hnish of the Pullmans
run on Ihe limited express trains, while the cost
per berth is only about one-third. Ask your near-
est ticket agent for particulars and descriptive
folders, or write to t. a Grady, Manager Burhng
ton Route Excursion Bureau, 211 Clark Street
Chicago, 111.

SANTA GLAUS
has induced the Nickel Plate Road to

sell excursion tickets at very low rates
to all points on its line between Chicago
and Buffalo during the Holidays.
Tickets at one and one-third fare for
the round trip. Special excursion dates
December 24th, 25th, 31st and January
1st, good returning until January 2d.
For further information address J. Y.
Calahan, Gen'l Agent, 111 Adams St.,

Chicago, 111. Memo No. 113.

PRIMARY

BATTERIES.

OVER 5 VDLTS-5AMPERES FROM I CELL
BOYNTON MULTIVOLT BATTERY CO., '^i^^^lL.t. BROOKLYN, N. Y.

ONE SOLUTION.
Size, 6x8 in.

Price. $6.50.
Send for Sample

New Dynamo Tenders' Hand-Book.
By F. B, BADT.

226 Pages, 140 Illustrations. FlexibleiCloth Binding. Size of Type Page
5 1-2x3 inciies. Price $1.00.

This is, as tlie name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It -is the only book of the kind

published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
6 Lalceside Building, CHICAQO.

NEW STANDARD

KIkip^e: S^atitcheb,
30 TO 1,000 AMPERES.

WRITE FOR PRICE LIST AND DISCOUNTS.

THE EMERSON ELECTRIC MFG. CO.. St. Louis, Mo.

ELECTRICITY for ENGINEERS.

A NEW AND POPULAR BOOK.
Tiro Volumes, 434 paces, Profusely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,

6 LAKESIDE BUILDING, CHICAGO.

I

HART FLUSH SWITCH.
Solid Face Plate,
Beveled Edges.

All Sizes of Hart Switches.

GAMPLiTESFORAKYNDMBER,

Self-Adjusting Handle.

NO BREAKAGE.

Always

the Right Pressure

on Face Plate.

HART&HEGEMANMFG.GO.,
HABTFOBD, COKBT.
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Now READY! Now Ready!

The Telepbone fland-Book.
By HEIRBEIIIT LAWS WElBB.

146 Pages. 138 Illustrations. Cloth. Hand-book Size. Price, Postage Free, $1.00.

30 TELEPHONE HAND-BOOK.

ductor. In the D'Arsonral receiver a curved per-

manent magnet is used, one pole of which terminates

FIGS. 27 AND 28. d'arsonval receiver.

in a sol't-iron polepiece that serves as the core of the

coil, and the other in an iron bo.v, or cjiinder, that

FIG. 39. MERCADIER'S BI-TELEPnONE. T T RECEIV-
ERS, V SPRING, N MAGNET, E NUT, R STEEL

STRIP, A SCREW CLAMPING 7? TO F, (J d' METAL
COLLAR CLAMPING FtO RECEIVER CASE,

//terminals of coil a connecting
SCREW, C ' soft rubber NIPPLE

FOR EARPIECE.

completely encloses the coil. The two poles are mag-
netically insulated from each other by the wooden
case, to the upper part of which the diaphragm is

48 telephone n.\ND book.

appeared on the scene with an application for a
patent on a microphonic transmitter, and according
to the rules of the Patent Office no patent could be
issued to any of the three until it was determined
whether the Drawbaugh claim was valid or not.
This was finally decided against Drawbaugh, as
it was proved that the Edison carbon trans-
mitter had been in public use for more than
two years before Drawbaugh made his application
for a patent, and his application was thrown out. A
patent was then issued to Berliner on the broad

^,4. Berliner's first
transmitter.

fig. 45. BERLINER car-
bon transmitter.

principle of the microphone transmitter in November,
1891. In May of the following year a patent was
issued to Edison, so that both sides of the interference
eventually got their patents—more than fourteen
years after the filing of the original applications.

7.i. Both Berliner and Edison obtained in 1878
patents on special forms of transmitters designed in
accordance with the principles laid down in their
applications for the broad principle of battery tele-
phones, and the Berliner transmitter especially has
been modified out of all semblance to its original form.
The broad claim in the Berliner patent is as follows:
"The method of producing in a circuit electrical
undulations similar in form to sound waves by caus-

SPECIMEN PAGES PROM TELEPHONE HAND-BOOK.

Chapter 1: The Invention of the Telephone.—Chapter 3: Sound Waves. Articulate Speech.—Chapter 3: Electric Telephony. The Bell Telephone.—Chapter 4:

The Microphone.—Chapter 5; Current Induction. Electromagnetic Induction.—Chapter 6: The Induction Coil; Its Use in the Telephone Transmitter.— Chapter 7:

The Complete Telephone Circuit.—Chapter 8: Magnet Telephones.—Chapter 9: The Bell Telephone Receiver.—Chapter 10: Other Forms of Magnet Telephones.

—

Chapter 11: The Gower, Adcr and D'Arsonval Receivers; Mercadier's Bi-telephone.—Chapter 12: The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter
13: Carbon Transmitters.—Chapter 14: The Blake Transmitter.— Chapter 15: The Long-distance Transmitter.—Chapter 16: The Solid-back Transmitter.—Chapter
17: The Berliner Transmitter.—Chapter 18: The Cuttriss Transmitter.—Chapter 19: Various European Transmitters.—Chapter 20: The Efficiency of Carbon Trans-
mitters.—Chapter 21: Batteries for Telephone Work.—Chapter 22: Open Circuit Batteries.—Chapter 23: Closed Circuit Batteries —Chapter 24: The Practical Manage-
ment of Batteries.—Chapter 25: Magneto Bells.—Chapter 26: Automatic Switches.—Chapter 27: Telephone Line Construction.—Chapter 28: Metallic Circuits.—
Chapter 29: Underground Wires.—Chapter 30: Lightning Arresters.—Chapter 31: Inside Wiri. ^.—Chapter 32: Installation of Telephone Instruments.—Chapter 33.

Inspection and Maintenance.—Chapter 34; The Condenser: Its Use in Telephony.—Chapter 35: Electromagnetic Retardation.—Chapter 36: Exchange Working.

—

Chapter 37: Small Exchanges.—Chapter 38: Party Lines; The Bridging Bell.—Chapter 39; Long Distance Telephony.—Chapter 40: Duplex Telephony.—Chapter 41;

Simultaneous Telegraphy and Telephony.—Appendix.

The Only Practical Up-to-date Book of Its Kind Published. A Timely Work.

PRICE $1.00. POSTAGE FREE.

Electrician Publishing Company,
6 I^JLKKSIDK BXJIIvDIKQ-, CHICAO-O.



December 21. 1895 WESTERN ELECTRICIAN. XV

Ilallfr« Biilldiiie< Cliicaso.

.'X'avlor El. L. & P. Co.

oltzer-Gabot El. Co. .

dison 111. Co.

THEY ALL USE IT.

Postal Teleeraph Bnililing, Se-iv Voik.

Humboldt Mfg. Co.

ftStandard Oil Co.

. S. Post-office.

obbins El. Co.

I rush El. Co,

w •

3 00

—

y

uckeye El. Co.

g; '> skaloosa Edison L. Co.

JVXott Iron Wks. I^ ^'^-^^ I^stitate.

- C3 OS -O
- z _• "J E
» OC £ Z o? o. J: — »-

o !_ o Z S
. S UJ =

CO uj -5

• o OQ
1= CO

ja.\ Forge Co,

J^^y eio Fwrt Times.

oung & Feltzer.

rfj'OiV Journal.

COOL,

SPARKLESS, NOISELESS.

verside Wojlea Cj. _
cam iwell-ParkerCj. g

.^?^ m. Tel. & Tel. Co.

. El. L. & P. Co.

enia El. L. & P, Co.

Penn Electric Telephones.
The best, cheapest and most desirable.

Require but a child's care. No springs,

levers or other adjusting device used.

Not a dust transmitter. Is sold entirely

on its merits. Send for prices.

NATHAN BASSETT & SON,
No. 30 S. Broad St., - Philadelphia.

If You
Need
a good, practical tele-

phone for long dis-

tance or warehouse
use, write for prices

and circulars to

W. A. Gflstafson,

Joliet, III.

HELLO!
A New Ovannlar Carbon Tel-

ephone Transmitter.
Best and cheapest made, "flgin" long dietaiice,

price $1-35 each, fully warranted; sent on trial.

For description, etc.; addre s

A. D. I^IIaIj, Agt.,
No. 669 Forest Ave., ELGIN, ILL.

GENERATOR AND MOTOR

COMMUTATORS
MADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E. HOMER & CO., Clefeland, 0,

T
ELEPHONES N'

We are sole manufacturers of the celebrated
KEYSTONE LONG-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

THE STANDARD

LONG DISTANCE MD

EXCHANGE TELEPHONE,
JUA.DI8ON, WIS.

EMPLOYING MILDE MICROPHONE.
llilde Battery Transmitter. No adiastment required. Will

not pack or get out of order.

We invite competition with all other instiuments,
and send Phones for test to any part of the United States.

It is Absolutely Non-Infringing.

We Guarantee Protection to All Custonrkers

-TKSTI3IOMIAX8.
We submit among hundreds of others the following testimonials, and call attention to the fact that

they are from expert electricians, managers of exchanges and superintendents of railroad telegraph.

"A whisper 1b distintly heard. We pronounce
the Standard perfect. " Steele Co. ( N. D. ) Tel. Co.

"We talked to Bowell, 75 miles, through storm
Induction. Have discarded the Bell for Standard.''

Pegob Irbigation &. Imp. Co.,
Eddy, New Mexico.

"Have used Cashman, Harrison and Bell, but

consider the Standard far superior."
C. A. Rood, Keedeburg, Wis.

"I should recommend Standard to our people, as

apalntt any other with which I am familiar. The
tPBt we gave was between St. Paul and tUckinson,

559 miles." 0.0. Gbeene,
Supt. Telg. Northern Pacific Ry.

"Your InBtruments are working very nicely and
every one exceedingly pleased with them. You
will have all the buelness you can do."

Home Telephone Co., Sioui City, Iowa,

"The Standard when known will knock out :_
ferior instuments." U. J. Fbt,

Supt. Tel. C, M. & St. P. Ry.

"Better than any of the others we have."
E. Pennington, Supt. Tel. "Soo" Ry.

"Have given Standard extremely hard test where
induction is heavy, with most satisfactory results.

J. B. Michaels,
Supt. Tel. St. Paul ife Duluth Ry.

"The Standard will transmit a whisper or a
shout with equal clearness." Hdmpheei Jones,

Washington C. H., Ohio.

"Their efBciency and working la perfect. We
shall use nothing but Standard."

Oallagheh Bros. Meridiaa, Mies.

COBBESPOMDENCE 80r.IClTED.

Address, STANDARD TELEPHONE & ELECTRIC CO.
Madison,

Wisconsin.

t. L, SPOONBB, frwaclMt. H. A. T4YI.0B, TroMoror. E. W. BATOHlCI.DEa, SesrotsTj.

FARRTELEPHONE^ CONSTRUCTION SUPPLY CO.,^*^cK^&"^'-
To dealers and electricians we quote the following low prices net: Magneto bells, 10,001)

ohm. $3.75; Magneto bells, 5,000 ohm, 13.50; Extension bells, $2.25; Hunnings dust transmit-
ter, aluminum front, $1.50; Hanoines dust transmitter, $1.00; Blake transmitter, complete,
$2.00; Blake parts of transmitter, $1.00; Induction coils, each 30c; Transmitter boxes, 40c;
Receivers, hard rubber, 90c; Receivers, electrose, 86c; Receivers, hooks with switch, 50c;
Backboards with battery box attachment, walnut. 90c; Backboards wHh battery box attach-
ment, oak, 85c; Hand cords, 3-foot, 15c; Dry batteries, best made, 25c; Binding po%ts. 5o; Elec-
trose mouth piece, 10c; Switchboards, any size, $2.50 per line. Transmitters a Specialty.

TELEPHONE CORDS
Send for Circular and

Price Liist. Address

C. H. McEVOY,
1.0WE1,L, JIASS.

The Electrician PublisliingCo.,

Chicago. Headquarters for all

Books. Write for catalogue.

6 Lakeside BIdg.,

latest Electrical

The M.&B. Telephone Go.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . Philadelphia.

S
P
E
C
I

A
L
T
I

E
S.

S. K. C. SPARK ARRESTER
STORM and BUG
PROTECTOR.

S. K.C. ARC CUTOUT.

S.K.C. SWITCHES.
S. K. C. HANGER BOARDS.
WIRT DYNAMO BRUSHES, ETC.

Write for Circulars and Prices.

$.K.C. SPECIALTY CO.. PittsfJeld.Mass. s
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Something About Westinghouse Engines.
....TESTING....

Every Westinghouse Engine, from the five horse-power

Junior to the seven hundred horse-power Compound, is

tested under full load before shipment. Ample facilities for

testing the larger sizes of engines will be provided in our

new shops, now approaching completion. Our present test-

ing room has accommodations for nine engines at once.

The piping is arranged so that the exhaust from any one

engine can be turned into a surface condenser, condensed

and weighed. The engines are loaded by means of a Prony

Friction Brake. Every engine carries its full load from two
to four days.

We make running tests on all Junior and Standard en-

gines and economy tests on two engines taken at random
from every shop order. We make a careful test of the

steam consumption of every Compound engine we build

Reports of these tests with sample indicator cards are on

file for every Compound engine ever built by us. This means that when you buy a Westinghouse engine you may be

sure it is in perfect running order, its adjustments correct, its internal friction not excessive, and its steam consumption

well within the limits of good economy. Further, it means that when we make a guarantee as to the economical perform-

ance of our engines, it is not a " bluff," but a fact which may be verified by our records, or by a test which the purchaser

is free to make in our shops under the supervision of his own expert, and for which we will gladly furnish every facility.

In this respect the Westinghouse Machine Company has no imitators. We cordially invite the most critical inspection of

our product and methods of manufacture. Our shops are open at all times to engineers and others interested in steam

power. If this subject is of interest we will send you a little circular which explains it more fully.

TfSTJNO BOOiU.

THE WESTINGHOUSE MACHINE COMPANY, Pittsburg, Pa., I]. S. A.

General Electric Company.
The MONOCYCLIC SYSTEM of ELECTRICAL DISTRIBUTION.

The MOST ECONOMICAL SYSTEM for the operation of Incandescent

Lamps, Arc Lamps and MOTORS from a single Alternating Generator.

TUC f^CUCD ATflDQ ^"^^ simple, practical and efficient. They are SELF=REGULATING. They will carry

lilt uCllLnniUnU Lights and Motors in any proportion up to their full capacity.

THE MOTORS
are EFFICIENT, SELF=STARTINQ and EASY to OPERATE.

commutators, collector rings or brushes.

They have no

Good Regulation. No Unbalancing.

The Monocyclic System is the Solution of the Day Load Question.

«?

Boston, Mass., 180 Summer Street.

New York, N. Y., 44 Broad Street.

Syracuse N. Y., Sedgwick, Andrews& Kennedy Bldg.
Buffalo, N. Y., Erie County Savings Bank Building.
Philadelphia, Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street,

Pittsburg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N. Y.

SALiES OFFICES

:

Atlanta, Ga., Equitable Building.
Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 308 North Summer Street.

Chicago, 111., Monadnock Building.
Detroit, Micln., 13 Rowland Street.

Kansas City, Mo., New York Life Building.
St. Louis, Mo., Wainwright Building.
Dallas, Tex., Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 IGth Street.

San Francisco, Cal., 15 First Street.

Portland, Ore., Worcester Bldg.

For all business outside the United States and Canada; Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York.

For Cauada, adi^iesa Canadian General Electric Company, Ltd.f Toronto, Canada,

m'M
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Directory of Principal Electrical and Mechanical Engineers.

i
B. J. Arnold, Mem. a. i e. e.

Consulting Electrical Engineer.

SPECIAI-TY:
Electric Kaiiwayg and Power Stations.

1541 JIarquefte Bids-. <liioas;o.

William H. Bryan, m. Am. soc.m.e.

Mechanical and Electrical Engineer.

ConaultatloiiB, Beports, Eatlma^ee, Plane, Speci-
fications, Superintendence, Tests, Purchasing.

Designs of Central StatiouB a Specialty.

Turner Building. St. Lonls.

FordeBain, E,^^ri^,^,j
Consulting, Mechanical Engineer,
Designing,
SnperTiBing, Plane, Specifications and
Oonstrnctlng, General Engineering.
Testing. Expert In Patent Canses.

Salte 1G57. 1658 and 1659
Mouadnock Huildiug:. CHICAGO.

W. H. Schott, E. E.,
Consulting and Coatracting Eng'r.

Consulting, Specifications, Testing, Speciattles.
ElGL-tric Street Railways, Electric Lighting
and Steam Plants installed Complete. Pres-
ent properties looked over and improved.
Boom 1638 IMonadnock, CHICAGO.

Telephony Harrison 284,

Frank C. Perkins,

Consnlting Electrical Engineer,

1146 Krtc Co. Bank Bide,

BFFFAi-o, ar. Y.

^^^^^^F^WV^^H On electrical subjects to any IV^V^ >V*a I^P^K^W bC ^[^^ address on receipt of price, postage Bfl* B^P Ml bC
6 Lakeside Building, - CHICAGO,

SCHEDULE
FOR 1896,

Send 10 cents for a copy. Liberal

discount if large quantities are

ordered.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building'^ Chicag^o,
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Becent tmproTementB made In the New Amerlsan Turbine have Increased the power as per their dlam,
eter, and prodnced greater ef&clency from whole to half water than any other tnrbine, as evidenced by the
following, copied from certified tests made at Holyoke. Mass., od the dates named, and signed by A. F. Slot-
man, engineer in charge of experiments, and E. S. Watera, hydranhc engineer.

The originals of these certificates and tests of other eized wheels can be seen at otir office.

Test of a 45inch Wheel-July 9, 1894. Test of a 4;3-inoh Wlieel -July 14, 1894.

Head.
Rev.per
Mln.

On. Ft.
per Sec.

Horse
Power. P'rOent Head.

Bev.per
Mio.

Cn. Ft. 1 Horse
per Sec. Power. P'rOent

Whole Gate

•1

16.06
16.42

16.78
17.03

16. 8«

119.17
122.00
117.33
111.83
118.67

141.68
127.18
112.60
98.12
82.117

205.27
195-19
175.74
149.99
118-40

79 76
82.58

82.18
79.31

75.62

Whole Gate

%
Y,

16.33
16.56

16.59

17.13
17.48

128.00
134.80
129.33
125.26
121.00

134.18
120.85

104,85

92 76
70.80

199.56

188.14
162,89
142.40

98.86

80.50
83.09
82.77
79 21
70.60

For Information and catalogae write

THE DAYTON GLOBE IRON WORKS CO..Dayton.O.,U.S. A.

f mm ^^ MEANS
F-G No Wear on Commutator.

No Sparking Under Varying
Load.

^mm^m
^

Holmes Fibre-Graphite Mfg. Co.,

;
Station Z, Philadelphia.

f
f
f
f
fi

Your Face

WIN bo wreathed with a most engaging
smile, after you invest In a

mmi
EQUIPPED WITH IT3 NEW

PINCH TENSION,

TENSION INDICATOR

AUTOMATIC TENSTON RELEASER,

The most complete and useful devices ever

added to any sewing machine.

The WHITE is

Durably and Handsomely Built,

Of Fine Finish and Perfect Adjustmenti

Sews ALL Sewable Articles,

And will serve and please you up to the full

limit of your expectations.

Active Dealers Wanted in unoccu-
pied territory. Liberal terms. Address,

WHITE SEWING MACHINE CO.,

CLEVELAND, O.

PLATINUM
For all Purposes.

Scrap and Native Placmum tarchased.
BAKER & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

m^M^XiXm^^^M^SM^i'MflMlMM^raTfi
L.M. MOVES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a bieh caranteed percentage and great steadiness of

motion, under variable loads. An uneqaaled concentration of power,
and an nnprecedented higli Telocity. Its quickly operating bal-
anced gates, affords prompt and fine regulation by governor. Satis-
faction guaranteed where others fail. Write for catalogue, and state

your wants.

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

MARK A,

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction of plant. Consult us if jiosbible before completing your plans.

With REPLOQLE'S COnPOUiND REGULATORS we are prepared to unde-take

and guarantee the government of water-power tor all purposes. Including Electric

Railway, Power and Lighting Plants. We make and sell all of Replogle's Electrical

and Mechanical Governors and other devices for the government of water-power.

E.xpert advice furnished on application. If results of your present system are not

satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
dives more power as to diameter TVlth i

higher percentase ofuseful effect than any other
Water-wheel heretofore made. All elzeg, right and left

hand, are ballt from patterns perfected under sretematlo testa it

the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, mni

those contemplating the improvement of powersj will find It \m

their intereettoconier with me, as 3t am wlllins to grnar-
antee results where others have failed, no mat-
ter what makeof turbine has been in use. 8TATI
RROI IKEMENTS AND l!^£AiD FOB CATA
LOGITE.

S. MORGAH SMITH. York, Pa.
Eitlnutes torolBhed f^r complete pover pUnta ftn4

rMOltS CB&TUlt**4.

FUSE WIRE] «»--.„,

AND LINKS ^ ^ Capacltr.

FOR ALL SYSTEMS. ) ""^"S"™.

The Independent Electric

39th St. and Stewart Ave., Chicago.

riectric Railway Supplies
^^^ rsjV^^-* "^ J<tf^^ The largrest and most prosperous stree

^^H it::/^^^^^B1i^Mk^i^^FB=> to all others on account of greater strengtl

GEARS. PINIONS. BEARINGS. TROLLEYS.

TROLLEY WHEELS AND HARPS.
railway companies in the country are using our supplies, and they preferthem
and durability. Correspondence Solicited.

This is the Improved

NuHall Trolley.

Try It once, and you

will want no other.

R. D. NUTTALL COMPANY
F. A. ESTEP, President and Treasurer.

J. E. McGrNLEY, Vice-President. F S. MARTIN, Superintendent of Works.

ALLEGHENY. PA.
OHAS. J. MATER, 1211 Betz Building, Philadelphia, Pa., Middle States Sales Department,

OHAS. N. WOOD, 181) oummer St., Boston. Mass., New England States Sales Department.

STANDARD R'T SUPPLY CO., Moijadnock Block, Chicago, III., N. W. States Sales Department.

A. S. PARTRIDGE. Bant of Commerce Building, St- Louis, Mo., S. W. States Sales Department.

OHAS. A. OATAQNA, Neave ETiilding. Cincinnati Ohio, Central States Sales Department,

EPWABD p. 8HAEP, 44 Niagara St., Buffalo, N. ¥., Northern States Sales Department.

angwngin? t. wxr*Xk-K Saw OeIahiu Sslw D6oit_SQ. 831 .Msgaglne_8t. New Orleans, La. JOSHUA HBNDY MAOHINB 00 ., Paolflo Coast Sales Dept, , No. 88 FreemoDt St. Sas Franolsoo, Oal*.
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Edwin Harrington, Son tt Co., Inc.,

Lathes, „ _ .„

Drill Presses,

Traveling

Cranes

It's very
lable, and WeberPnW/PD FROM GASOLINE? YES

r^V-/ W E-^tV^ Kcooomical. Simple, Safe and Relial

Gui<otiii€ Eugineit require no Engineer. Ifijt salary goes in your Pocket. For in-

formation addresg, WEBER GAS & GASOLINE ENGINE CO..
450 Sotithirest Boulevard. Kansas City, Mo.

RELIABLESENGINE.
Automatic Cat-Off, Self-Oitlnff,

Perfect Resulation,
Simple Construction.

Adapted for Electric Light or any Purpose nqolrlng
Power and Heavy, Cnntlnnoas Work.

Moderate Prices.

Write for Clroalars and Prices to the Uanufaotnrers,

J. F. CHUSE & CO., MATTOON, ILL.

^T^^attonsep/uraTO^
^ DELIVERS _ m

DrysteaM
TO YOUR ENGINE

tHEGOU8ERT^MANFC, CO."
14 |6C"'«Ul5T/,y

IE

OF INSULATED WIRES AND CABLES.
Bt Hbebebt Laws Wbbb.

A New Book Just Published.

A Practical Guide to the Testing of fi-lectric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, «1.00.

SEHTD IN YOrR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, CHICAGO.

j. c. brill company, - philadelph>ia,
buhdees of bahway and teamvat oass of all glasses,

New Orleans Branch:
316-318 St. Charles St.

Memphis Branch:
203 riain St.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BXJILT IN TJNIXS OF SO TO 1,000 H. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

specifications, 4i*A^v^ings &nd Prices famished
on application.

Send for Catalogue of Climax and Compound Boilers.

Bound Volumes
OF THE

y^ESTERN [lEGTRICIAN

FOB SAXB,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRICIAN PUBLISHING CO.,

e IjakeBlde Building, Chicago.

Racine Automatic
HIGH SPEED

ENGINES,
From 1 to 125 H. P.

Especially Adapted Tor

ELECTRIC
LIGHTING,

And all places where
high speed In conneclloa
with economy le tieelred.

Over 2,500 in use.

FarcapJDeaDd Tubalar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing: our new 1

to 6 H. P. Automatic
Engine and Boiler
outfit.

Racine Hardware Co.,
W. F. PAEISH, Gen'l Sales Manager,

W, Marquette Building,

Works, Racine. Wis. CHICAGO. ILL., U. S. A.

ROOT IMPROVED WATER TUBE BOILER.

SELLlSa AOBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street, NEW YORK.

Special attention given to the bnlldlng of Electric Motor and Trail Oars.

BollderB of Brill No. 21 Truck with eolid forged frame, and "Enreba" Maximum Traction Pivotal Truck.

REGT^ADE MARKS :;;fHE PHOSPHOR BROSIZE SMEEFINGCO-piTED,
a Z22 WAS H I NGH^d N AVEiEffl LftDE lIPH I A.

|is|'ELEPHANT BRANipHOSfi^OR-BRDWZE''
^._.&;S^^INGOTSpASTINESiVfRE,RODSfSHEET^

>?^ "v^;:l^CASTW|S, STAppmGS;^fpFORGiNES.
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TRIUMPH
OF THE

Te»la Sx^tem.
That the TESLA POLYPHASE SYSTEM,

Operating Incandescent Lights, Arc Lamps, and the celebrated Tesla Motors, from

the same circuits, is recognized to be the final solution of the problem of electrical

distribution of power from Central Stations is evidenced by the fact that we are to-day

selling

POLYPHASE ALTERNATING CURRENT GENERATORS
aggregating 3,000 H. P. for each 1,000 H. P. of Single-Phase Alternators.

Notion I«s Gri^v^en
That induction motors operated by the so-called "Monocyclic" system, offered for sale

by the General Electric Co., are, in fact, polyphase motors, and are broadly covered by

the patents of Nikola Tesla, owned by the Westinghouse Electric & Manufacturing Co.

The motors and system of distribution advertised by the Stanley Electric Co., of

Pittsfield, are also an infringement of the Tesla patents.

Suits have been brought against each of these companies, and are being pressed

to a hearing as rapidly as possible.

It is the purpose of the Westinghouse Electric & Manufacturing Co. to bring

suits against all users of apparatus infringing the Tesla Patents, in order that the

rights of the Company may be enforced.

Write to Our Nearest District Office.

Westinghouse Electric & Manufacturing Co.
BOSTON, MASS.—Exchange Building.

BUFFALO, N. Y.—Room 8, Erie County Bank Building.

CHARLOTTE, N. C—36-38 College Street.

CHICAGO, ILL.—New York Life Building.

NEW YORK—120 Broadway.

PHILADELPHIA, PA.—Girard Building.

PITTSBURG, PA.—Westinghouse Building.

ST. LOUIS, MO.—American Central Building.

SAN FRANCISCO, CAL.—Mills Building.

SYRACUSE, N. Y.—408-409 The Bastable.

TACOMA, WASH.—102 S. loth Street,

WASHINGTON, D.C— 1333 "F" St. North.
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MANUPACTURtD BY THE

foRT ^AYNE Electric (orporation.

FORT WATNE, IND.
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Wliy not set
tbe best t

888. ^^

POROUS ^<§^

CUPS

1895.

#5S^
.^ Give us

^ trial order.

ESTABLISHED 1867

PARTRICK& Carter Co.

Electrical Supplies
125 South t;^St.';j_: Philadelphia

'

Catalogues on Application
Send BosineeB Card and mention

Westebn Electeioiak.

'1)ynamo
cgELTING-i

"SHULTZ PATENT
WOVEN LEATHER LINK BELTING.

Ht. liOnls. Mo., 17>t». A.

jSNUINE RAWHIDE

Se leather,

hultz's patent

pulley cover,

elt dressing

i^^S^P^BELT CEMENT.

Seild for(7rCUlanS•

BK4^'OHE3: 164 Summer 3t., Boston; 113 Liberty St., New Tori; 129 North 3d St., PhUadelphla.

roa KlrKOTKICAIi VMBS:
HrapUte Boda of Tarlona lionctlu, bom 1-B Oh^ to 100 Ohms BealstaBM

to tbo Ineb. Graphite Boxes and OmelUeo, Bealatlnc Msata
of 4.000 Deereea. Inanlvlea CHladly Answered.

lOS. DIXON CRUCIBLE CO., Jersey City, N. J.

nT I

1 l®Avl
-J—W^\i A

1/ FcHARLEslA f
-f //H.BESLrJ

// &CO., \ 11 II

/ /B^iPEaALOeiLLi MADE J |

/
X TO OKDER AUr /
\ .31ZE AMD iMAPE /

/
1m/

J

Li

Thousands of our Cells
are in Service in U.S.
and Abroad. . . .

STORAGE BATTERIES for all purposes

Solid Rolled Lead Plate. Immense Stren^h. Large Surface.

Electro-Chemical Formation of Active Material.

NsuRiNc GREATEST DURABILITY combined with EFFICIENCY.
-ALL SIZES FOR SALE EY-

Cstablished 1SS9.

Highest Award Granted
at World's Columbian
Exposition, Chicago, 1893,

American Battery Company,
4:3 'Vy^est Q-U-incy- Street,

CHICAGO, IL.1^.

Absolutely Non-Infring-

ing. Protection

Guaranteed to ail

Purchasers.

VULCANIZED FIBRE GO.

ESTJ^BLISHIED 1878.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
FACTORY:

WILMINGTON, DEL.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices,

The Standard Electrical Insulating Material of the World. OFFICE:
4 DEY ST., NEW YORK.

Black Diamond File Works.
Est. 1863. Inc. 1805.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Our regular goods are on sale in every leading Hardware
Store intlie United States and Canada.

G. £ H.BARNETT COMPANY,
Philadelphia, Pa.

l^m*\,x^

SPEAKING TUBES AND WHISTLES.
Oral, £leetrie» Pn«amatlc and Meehanlo*!

ANNUNCIATORS AND BELLS.
FnU l4iiio Alwars U Stock.

W. R. OSTRANDER & CO.,
S04 Fnlton St., STew Yor^

Faetorr, 1461 and llfiS DeKalb Ave. , Brooklxn, K. Y,
^^Send for New OATAi-oans. Ont Augiut lat

MEDBERY SWITCHES
15 TO 600 Amperes.

Our Pony Switch is the only abso-
lutely reliable Switch made.

SELLING AGENTS:

MASpN ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.
A. W. SOLOMON, Savannah, Ga.
HOEFGEN, MOXHAM & CO.,

No. 80 William St., New Tork.

JOSHUA HENDT MACH. WOBKS<
San Francisco, CaL

Manufactured by THE FIBERITE CO., Mechanlcvilie, N. Y.

Electric Lighting and
Power Apparatus,

The Brush Double Arc

Lamp Fatents smtained by

repeated decisions

of U. 9, Oourta.

THE

BRUSH
ELECTRIC CO.,

No.lOArc Dyaamo, 100 lights.

Agencies in all large oities.

The Eussell Electric Company,
0*10 candle power. Denver, Colo.

BagnaU & Huiis, Yokohama, Japan, office an4 Wvrks. Cor. Belden and Mason Sts.. CLETSI/AKD, OSIO

9m ^ ^ •< ^Jl



S, INSTITUTE

OF

OLOGY
C £7 1895

ARY. ,

$3 per Annum. EVERY SATURDAY. 1 O cents per Copy..

Vol. XVII. CHICAGO. DECEMBER 28, 1895. Nov 3&-V

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED. WEATHERPROOF, UNDERGROUND and SUBMARINE.

*"h.''h.'hixson.'"'
Simplex Blectrical Company,

1137 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

PACKARD LAMPS
ARE..

STAN

INSULATED WIRES and CABLES
^erial. Underground and Submarine,
or Telephone, Telegraph, Iilsht and Poirer.

KEHI'l'JE TAPES. Write for catalogues, samples and pricet,

W. R. BBIXE'T. aifr., J. E. KAM, Clen'I Agent
]t03 Broadway, JHeTT Xork.

S. F. B. SIOBSli:. CAlilFOKlVIA EliEC. IVKS.
Ckicaso, III. San Francisco, Cal.

VKW OKliEANW EI.BC. CO.. Nrw Orleans, lia.

AND ARE MADE ONLY BY

Kew York & Ohio Coi^fahy
WABBKN, OHIO.

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS.
Keceived only A-n'ard for Trolleys at Chicago*

Jlanufactured b; AIiBERT & J. M. ANDEBSON, 289-293 A St., Boston, Mass.

^ "The people laughed, ^
^ Aha, Ohol, Oho, Aha! ^

!i$^4^4^4^i^^4^4^ i|;fci|;&^

"The people laughed,

Aha. Oho!, Oho, Aha!
laughed they," for over the

streets shineth the light

from the Standard arc lamp
of the world- Double-service,

weatherproof.

Ponder the pages of onr book;
mailed free.

Standard Electkio Compant,
20S La dalle St.. cor. Adame,

Chicago.

^
^
^
^
^

a. DUBANT OHEEVEB, j'
OEO. T. MANSON,

QenU Snpt.

THE OKONITE COMPANY,

*0N'^

ff. H. HODGINB,
3ecretarj.

LIMITED,

13 Park Row, New Yoff^^
INSULATED

WIRES MPCABLES.
For Aerial, Submarine and Underground titi

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tapa
BRANCHES lOhlcaeo, Boston, Philadelphia, FlMsbargh, Minneapolis, Cincinnati,

KnnHBH City, Omaha. Lnnisvllle. St. T.onis, San Francisco, £jnndon and Ho. America.

IMPORTED

_ Carbons
-J^^V^^i, FOR ARC LIGHTS

^ EQUALTOTHE
BEST.

Kept in Steele.

Ed.Werllieim/c^'icAco.

>;.«.;

Iron Clad Rheostat Company,
^— WSSTFIBLD, N. J.. U S.rt.

Theatre J>imniera, field. BHeostata, motor Starting and, Begu-
lititlg RheoitatH, Storage Batteru Rlfostats, Caittfry HheoKtats.

MANXTFAOTDEEK OP

IHSniaATED SX.ECTRIG WIRE,
FX.ISXIB1..E: CORDS and C^BI^KS.

SOO and SOS North Third Street. PBIIiADEEiPHIA, PA.

WESTON ENGINES.
High Pressure Boilers.

Complete Powor Plants
Sstlmates and DraTpUiss Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

KEPKHSKNTATIVJSS.
JOLIAN SCHCHLL i 00., - 126 Liberty St., N. T. Oltj
HOFPMAN-RD3SELL CO., - 82 Late St, Ohioago, 111.

80RANT0N snPPLT i MACH'Y CO.. - Soranton, Pa
TH08. K. CAREY & BB08. CO.. 26 Light St., Baltimore. Md
MITCHELL, LEWIS & STAVES CO.. Seattle, Wash.

^KSTIIH ElecMcal Ingtrnmenl! Co.,

114-120 William St., NEWARK, N. J , U. S. A.

THE WESTON STANDARD PORTABLE

DIRECT READING

Voltmeters and Wattmeters

AlterEating ani Direct Cnrrent Circnits

Are the only standard portable instruments of

the type deserving this name.

Write for Circular and Price List 3 and 4,

MeDtion the Westebn Eleotbioian when
writing for cataloRuea.

Weaton Standard Portable Direct
Beading Voltmeter for Alternat-
Ing and PIrftct Current Clrcaits.

Best

Boilers.

Onr Boiler Shop is equipped (or
making large boilers in two sheets
as shown in the cut. No seams In
fire, no laps to catch scale and mnd;
botioms smooth and easily cleaned.

TheMurraylronWorksCo.,

BURLINGTON, IA.

WRITE
FOR PRICES.

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 Olive Street, ST. Loms.

SOLAR CARBON: MANUFACTURING CO.,
HAKUfACTIIREBS OF

Carbon Brushes. Battery Carbons,

Solid Electric Light Carbons,
For any System, of any degree of hardness.

Soft Cored Carbons, (ivoxBOiii^ow),
For Arc !< mps on Incandescent and Railway Circnits.

SOLAR^CARBON AND MANUFACTURING CO.,
96 FIFTH AVENUE. PITTSBURC. PA.

OFFICE AND FACTORY, SANDUSKY, 0.

C AGENTS: )—

—

f). J. Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, Hamilton St., Boston, Mass.
Ed. P. Sharp. i4 Niagara St.,BufEalo, N. Y.
Arthur S Partridge, Bank of Commerce Bldg.

,

St. Louis, Mo.
J M. Atkmson&Co., 1439 Monadnool: Bldg.,

Chicago, 111.

Reger & Aiwater, 214 Pine St, . San Frandaco,
California.

Central Elt-otrlc Co., 173 Adams St, Chicago.
Harry M. Shaw, 126 Liberty St., New York.

mmmmm^yswmm.

STANDARD UNDERCROUND GABLE CO., U/IRF^ and HABLFSTHE BOOEEBT, W]E)STINaH0U!!Z BUILDINa, TIMES BUILDINa, VW III La^J U 1 1U \M fff B^ ^H ^H%M
OHIOAGO. PITTSBURG. NEW YORK. ^ ^ ^^ -^ -^^ — — ^— ^^ y

im:^^ms^mm^^mta^^^a^^^^^mKammm^mm^m^^m^^^^^mi^^maam^^m^^^m^mmim^^^^KrmAis^£tmA»mmtmmtttm^^a^mmmm
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THE FREEMU

BATTERY
Estimates Furnished

on Application.

Prompt Delivery.

CEUS.
Standard Sizes

Always on

Hand!

The composition used in the manufacture of these battery cells makes them positively acid-proof, which result has never before been accomplished,!

providing additional strength to such an extent that this cell can be used where no other would be practical.

AGENTS WANTED IN ALL CITIES.

1

THESE CEUS ME A NEW PRODUCTIOII IND HlUr (UIIIUnEEII,
WRITE US FOR INFORMATION AND CATALOCUE.I

For Prompt Reply Address

J. Frank Danbar,

Treasurer,

87 Summer St., Boston Mass.

The S. R. C. Two Phase Alternating Current System,

THE FIRST AND ONLY COMPLETE AND PERFECTED SYSTEM BY WHICH LIGHT AND POWER CAN BE

SUPPLIED FROM THE SAME GENERATOR AND CIRCUITS. POWER TRANSMISSION AND

DISTRIBUTION MADE PRACTICAL AND COMMERCIALLY SUCCESSFUL.

POINTS OF SUPERIORITY:
Our system is much more simple and consequently more durable than any other, either direct or alternating.

Our generator is much more efficient than any other alternator, requires less attention and absolutely no supplies

except lubricant for bearings.

J t is practically self-rt-gulating without the loss of energy involved by compounding or compensating. Other multi-

phase macjiines require a balance of load.

We have entirely eliminated from our generators the usiial sources of trouble, expense and interruption of service;

i. e., the revolving armature, commutator, collector rings, brushes, etc.

They can be built for any voltage from iio for isolated lighting to the high yoltages required for power transmission

work; in latter case doing away with the expense and loss of step-up transformers; the usual central station machine can

be connected at will for either 1,000 or 2,000 volts.

The motors excel in simplicity of construction; in starting torque and simplicity of starting device; in efficiency in the

manner in which they take current in proportion to their load, and in uniformity of speed under different

conditions of load.

Our transformers insure satisfactory service and the greal'est economy. We are prepared to fill all orders promptly,

and carry a full stock of transformers in Chicago.

Patents
-Our apparatus is novel, different from anything heretofore made, and cov-

ered by patents that fully protect us and our customers. We are not

infringing patents belonging to others, and shall avaif ourselves of the patents under which

we operate to protect ourselves from piracy by other manufacturers.

I

STANLEY ELECTRIC MANOFACTURING CO.
PITTSFIELD,

B IWASSa

Western Office, 305 Dearborn Street, Chicago, 111.
The Royal Electric Co., Montreal, Can., are exclusive licensees for the menu acture of the S. K. C. System in the Dominion of Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

ibeodroUi & Boot Mfg.
six

Adams-Bagnail El. Cc vii

American Uattery Co xvi

American Elec. Mfg.Co... xsli

American Electrical.,
Works xl

Am. Silkilfg. Co x^

Anderson, Albert & J. M... 1

Amold.B. J xTll

Babcocfc 4 Wilcox Co., Tbe. 1

Bain, Force x^u

BakerA Co xviii

BaU & Wood Co., The....

Barnes, Wallace x

BamettCo., G. 4 H xsii

Bassett & Son, Kathan .... xv

Beacon Lamp Co xU

Berliner Telephone Co....

Bernardin, F. M s

Besly & Co., Chas. H.... xxit

Boadjeaux Dyn. Brush Co. xv

Bowen, W. J xi'i

Boynton Multivolt B. Co.. xiii

Brady, T. H ^

brill Co., J.Q six

Brlxey, W. R 1

B'-uBh Electric Co xxii

Bryan, Wm. H xvll

Bryant Electric Co s

Buckeye ElectricCo

Butler Hard Rubber Co.... xiii

Card Electric Co Tili

Central Electric Co v

Central Mfg. Co xi

Chicago Belting C 3 xix

C. B. &Q.R. R xii

Chicago Edison Co Iv

Chicago ElecA Stereo Co.. x

Chic. Genl. Fixture Co.. .. vii

Chnse&Go., J. F —
Clonbrook S. B. Co xix

Colburn Elec. Mfg. Go

Columbia Inc. Lamp Co— i

Commercial Elec. Sup. Co. x

Cor. School of Technology, x

Dayton Globe Iron Works
Co xviii

Directory, Principal Elec.
and Mech. Engineers., xvii

Dixon Crucible Co., Jos... xxii

Eastern Electric Cable Co..

Eddy Elec. Mfg. Co vii

Edgerton Pottery Co xxIl

Electric Appliance Co )x

Elec. Engr. & Supply Co.. viji

Electric Protection Co ... .

Electric Storage Battery
Co.. The vi

Electrician Publishing Co.
vl, viii, xiii, xiv, xvi, xyil

Empire Cnina Works xl

Farr Tel. & Const. Supply
Co XV

PiberlteCo., The xxii

Fleming-Spence Elec'l Co. vill

Forest City El. Wks
For Sale Adver'menta xli

Fort Wayne Elec. Corpora^
tlon

Fuel Economizer Co xix

Garlock Packing Co

Gates Elec. Mfg. Co v

General Electric Co xvi

G lobe Electric Light Co ... . vi

Gordon-Eumbam Bat. Co.. Iv

Goubert Mfg. Co

Gustafson, W. A xv

Hardtmutb& Co., F jv

Harrington, Son& Co., E..

Hart,C. S xli

Hart & Hegeman Manufac-
turing Co V

Helios Electric Co vlli

Holmes Fibre-Graphite Co

Homer & Co.. F. E xiii

Independent Elec. Co xvili

Inglis, Wm x

Interior Conduit <kl. Co., xi

rnternafl Cor. Schools xii

Iron Clad Bheostat Co.... i

Ithaca Desk Co..., xii

Johns Manufacturing Co.,
H. W viii

Kester Electric Co x

Raster Elec. Mfg. Co si

Keystone Tele. Co xv

Kllpstelni Co., A ^•'—
Leclanche Bat. Co., The xiii

Leffel A Co., James xviii

Lewis, A. L. & Co xli

Lindsley Bros xii

Locke, Fred M x

Lombard Water Wheel
Gov. Co xi

Louisville Elec. Wks

Lukens Iron A Steel Co. . xix

MacCurdy & Smith xi

Mason, J. W xl

McEvoy, C. H XV

McLeod. Ward & Co iv

McKoy, JohnT xii

Menominee El. A Mecb. Co. iv

Metropolitan Electric Co.

Michigan Electric Co xii

Moore, Alfred F 1

Morris, Tasker&Co vii

Moyes, L. M xviii

Munsell&Co., Eugene... iv

Murray Iron Wks. Co i

National Electric Co xii

National India Rubber Co.

Newton Rubber Works.. ii

New York Insulated Wire
Co xi

New York 4 Ohio Co i

NuttallGo., R. D -xviii

Ohio Storage Battery Co..

OkonlteCo., The 1

Ostrander tk Co., W.R.... xxii

Otto Gas Engine Wks.... xix

Partrlck & Carter Co— xxii

Partridge Carbon Co i

Peerless Rubber Mfg. Co.. x

Perkins, Frank C xvii

Phillips Ins'd. Wire Co.... xi

Phosphor-Bronze Smelting
Co., Ltd xix

Queen &Co., Inc xv

Racine Hardware Co xix

Reisinger, Hugo vii

Replogle Governor Wks.. xviii

Richards & Meacham xv

Roth Bros. A Co xi

Samson Cordage Wks x

Schoonmaker, A. O xii

Schott, W. H xvii

Sbultz Belting Co xxii

Siemens & Halske E. Co..

Sill, A. D XV

Simplex Electrical Co.,The, 1

Sioux City Brass Works. .

S. K. C. Specialty Co

Smith, S. Morgan. xviii

Solar Carbon & Mfg. Co.. 1

Standard Electric Co i

Standard Electric Time Co. xii

Standard Tel. & Elec. Co. xv

Standard Underground Ca-
ble Co i

Stanley Electrlo Manufac-
turing Co ii

Stilwell-Elerce & Smith-
Valle Co xii, xiii

Storey Motor & Tool Co iv

Union Heater Supply Co.. x

United Electric Improve-
ment Co

U. S. Telephone Const. Co. xv

Vulcanized Fibre Co xxii

Walker Mfg. Co

Want AdvertiaementB. ... xU
Waterman, Chas. H v

Weber GasA Gasoline Eng.
Co xix

Webster, Warren A Co.... xix

Wertheim, Ed i

Western Electric Co xi

Western Telephone Con-
struction Co

Western Union Tei. Co.... xii

Westlnghouse Elec. and Mfg.
Co XX

Westlnghouse Mach. Co.

Weston Electrical Inst. Co.. 1

Weston Engine Co i

AVhite Sewing Mach. Co. .xviii

Whitney Elec. Inst. Co x

Wirt, Chas xii

YoungloveAGere

CLASSIFIED LIST.

AecnmHiators .

American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Axiniu)c Iators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Electric Appliance Co.
Mason, J. W.
Menominee El. A Mech. Co.
Ostrander ACo., W. R.
Partrlck & Carter Co.

Arc tiamps.
Adams-Bagnail Elec. Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Jleming-Spence Elec. Co.
Ft.Wayne Elec. Corporation.
General fcllectrlo Co.
Helios Electric Co.
Standard Electric Co.
Waterman C. H.
Westlnghouse El. A Mfg. Co.

Arc rjffht Cord.
Samson Cordage Wks.

Batteries and. Jars.
Boynton Multivolt Batt'yCo.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Edgerton Pottery Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Storage Battery Co.
Sordon-Burnbam Bat. Co.
Kester Elec. Mfg. Co.
Leclanohe Battery Co., The.
Mason, J. W.
Menominee El. A Mech. Co.
Newton Rubber Wks.
Ohio Storage Battery Co.

[ Partrick A Carter Co.
Western Electrlo Co.

BeUs.
Central Electric Co.
Electric Appliance Co.
Meuominee El. A Jlech. Co.
Nationiil ElectricCo.
Ostrander A Co., W. R.
Partrick A Carter Co
Western Eleotrio Co.

Beltlne.
Chicago Belting Co.
Shultz Belting Co.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co.. Tbe.
Clonbrock Steam Boiler Co.
Moyes, L. M.
Murray Iron Works Co.
Racine Hardware Co.
Weston Engine Co.

Books, BlectrlcaL.
Electrician Publishing Co.

Bronze .

Besly &Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Brnsben.
Bernardin, P. M.
Boudreaux Dyn. Brush Co,
Central Electric Co.
Holmes Fibre Graphite Co.
Kester Elec. Mfg. Co.
Mason, J. W. ,

Partridge Carbon Co.
Solar Carbon A Mfg. Co.
Wirt, Chas.
Younglove & Gere.

Bnrelar Alarms.
Central Electric Co.
Electrlo Appliance Co.
Menominee El. A Mech. Co.
Partrick & Carter Co.
Western Electric Co.

Cables{See Insulated Wires.)

Cables, Electric .(See In-
sulated Wires), Copper,
ISbeet and Bar,
American Elec. Works.
Brlsey, W. R.
Central Electric Co.
Eastern Electrlo Cable Co.
Elec. Engr. A Supply Co.
Moore, Alfred F,
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.
Western Electric Co.

Carbons.Points AFlates.
Bernardin, F. M.
Central Electric Co.
Chicago Gen'l Fixture Co.
General Electric Co.
Hardtmuth A Co., F.
Mason. J. W.
Partridge Carbon Co.
Reisinger, Hugo.
Solar Carbon & Mfg. Co.
Wertheim. Ed.
Western Electric Co.

Ci&rar liiffbters.
national Electric Co.

Compound.
Kester Elec. Mfg. Co.

Conduits.
Central Electric Co.
Interior Conduit A Ins. Co.
McRoy, Jno. T.

Constmction A Bepairs.
Bernardin, F. M.
Ft.Wayne Elec. Corporation.
Homer ACo., F. E.
Richards A Meacham.

Contractors and JEUectrlc
liisbt Plants.

Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan, Wm.H.
Card Electric Co.
Eddy Elec. Mfg. Co.
Ft.Wayne Elec. Corporaticm.
Gates Elec. Mfg. Co.
General Electric Co.
Kester Electric Co.
Interior Conduit A Ins. Co.
Perkins, Frank C.
Schott, w. n.
Siemens A Halske Elec. Co,
Standard Electric Co.
United Elec improvement Co
Westlnghouse Eleo A Mfg. Co.
Western Electric Co.

Copp<
Sesij

<er.
ly A Co., Chas. H,

Copper W^lres.
American Electrical Works.
Bernardin, F. M.
Besly A Co., Chas. H.
Brlxey, W. R.
Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Flberlte Co., Tbe.
General Eleccrlc Co.
Independent ElectricCo.
Mason, J. W.
Menominee El. A Jlech. Co.
National India Rubber 00.
Okonlte Co. Tbe.
Philllpa Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Eleotrio Co.

Cordaee.
McEvoy, C. H.
Samson Cordage Wks.

Cranes.
Harrington, Son A Co., E.

Cross-Amis, Fins and
Brackets.
Anderson, Albert & J. M.
Bernardin, F. M.
Brady, T. H.
Central Electric Co.
Central Mfg. Go.
Commercial Elec. Sup. Co.
Electric Appliance Go.
Elec. Engr. A Supply Co.
FarrTei. A Const. Supply Co.
Flberlte Co., The.
Locke, P. M.
Mason. J. W-
XuttallCo., R. D.
Partrlck A Carter Co.

Cnt-Onts and Switcbes.
Anderson. Albert A J. M.
Bernardin. F. M.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Electric Protection Co.
FarrTei. A Const. Supply Co.
Fiberite Co., Tbe.
Forest City Elec. Wjis.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hari A Hegeman Mfg. Go.
Interior Conduit & Ins. Co.
Kester Electric Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Mason, J. W.
Menominee El. A Mech. Co.
Nuttail Co., R. D.
Partrick A Carter Co.

I>esk tii^bts.
McLeod, Ward A Co.

JDesbs.
Ithaca Desk Co.

I>3^anio8.
Brush ElectricCo.
Card Electric Co.
Central Electric Go.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Ft.Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Interior Conduit A Ins. Co.
Kester Electric Co.
Michiean Electric Co.
Roth Bros. A Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Walker Mfg. Co.
Westlnghouse Elec. AMfg.Co.

JBconomizers.
Fuel Economizer Co.

Blectrie Kail^vaya.
Brush Electric Co.
Card Electric Co.
General ElectricCo.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Klectrical and HKecbani-
cal Engineers.

Arnold, B J.

Bain, Foree.
Bryan, Wm. H
Eddy Elec. Mfg. Co.
Perkins. Frank C.
Schott, W. H.

£lectrical Instmments.
Anderson, AlbertA J. M.
Bernardin, F. M,
Central Electric Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Interior Conduit A Ins. Co.
Nuttail Co., R. D.
Partrick A Carter Co.
Queen A Go. Inc.
Weston Electrical Inst. Co.
Whitney Elec Inst. Co.

Electrical (Specialties.
Commercial Elec. Sup. Co
Electric Protection Co.
McLet d. Ward A Co.
Jlenominee El. A Mech. Co.
S. K. C. Specialty Co.

Blectro-Plating JHacb'y.
Besly ACo., Chas. H.
Colburn EL Mfg. Co.
General Electric Co.

£neines, Gas.
Otto Gas Engine Wks.
^Veber Gas A Gaso'l Eng. Co.

Bnelnes, t^team.
Ball A Wood Co., The.
Chuse ACo., J. F.
Murray Iron Works Co.
Racine Hardware Co.
Westinghouse Machine Co.
Weston Engine Co.

Ensrav^ers,
Chic. Electro A Stereo Co.

Fan Outfits.
Central Electric Co.
Interior Conduit A Ins. Co.
Roth Bros. A Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Bard Rubber Co.
Holmes Fibre-Graphite Co.
Vnloanlied Fibre Co.

FUes.
Barnett Co., G.A H.

Fire Alarms.
Partrlck A Carter Co."l
Western Eleotrio Co.

Forges.
Union Heater pply Co.

Fnse W^ire.
Brlxey, W. R.
Central Electric Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.

Gaskets.
Peerless Rubber Mfg. Co.

Gas Ijiebtlne, Electric .

Partrick A Carter Co.

Gears.
Besly A Co., Chas. H.
Nuttail Co., R. D.

General Elee. Supplies.
Anderson, Albert A J. M.
Berliner Telephone Co.
Bernardin, F M.
Besly ACo., Chas. H.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Go.
Elec. Engr. & Supply Co,
Electric Protection Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Interior Conduit A Ins. Co.
Louisville Elec. Wks.
MacCurdy A Smith.
Masun, J. W.
McLeod, Ward A Co.
Menominee El. A Mech. Co.
Metropolitan Electric Co.
National Electric Co.
Partrick & Carter Co.
Queen A Co. Inc.
Sioux City Brass Works.
S. K. C. Specialty Co.
Standard Tel. A Elec. Co.

Globes and Eleetrlcal
Glassware.

Edgerton Pottery Co.

Got nors> IVater Wheel.
Lombard Water Wheel Gv. Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co.. Jos.
Hoimtjs Fibre-Graphite Co.

Hard Bnbber Goods.
Butler Hard Rubber Co.
Flberlte Co.. The.
Newton Rubber Wks.

Heating. Electric.
Bowen, W. J.

Insviators and Insnlat-
iiie materials

Anderson, Albert A J. M.
Bernardin, F. M.
Brlxey, W. R.
Butler Hard Rubber Co.
Central Electric Co.
Commercial Elec. S'p. Co.
Electric Appliance Co.
Elec. Engr. A Supply Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Hart A Hegeman Mfg. Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Locke, Fred M.
Louisville Elec. Wks.
MacCurdy A Smith.
Mason, J. W.
Menominee El. A Mecb. Co.
Munseli A Co.. Eugene.
National India Rubber Co.
Newton Rubber Wks.
New York Insulated Wire Co.
NuttallGo., R. D.
Okonlte Co., The.
Partrlck A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

Insnlated n^ires and
Cables—Ulasnet TVire.

American Electrical Works.
Brlxey, W. R.
Central Electric Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Go.
Elec. Engr. A Supply Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Partrick A Carter Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

lianip Guards.
Inglls, Wm.

Ijanipe. Incandescent.
Adams-Bagnall Elec. Co.
Am, Electrical Mfg. Co.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co,
Ft.Wayne Elec. Corporation.
General Electric Co.
Globe Electric Light Co.
New York A Ouio Co.
Partrick A Carter Co.
United Elec. Imp. Co.
Westinghouse Elec.AMfg Co.

Liffbtning Arresters.
Electric Appliance Co.
General Electric Co.

HacliinerT Wipers.
Am. Silk Mfg. Co.

Ulaffnet Wire.
(See Insulated Wires.)

mechanical Haclilnery.
Besly ACo., Chas. H.
Harrington, Son A Co., E.
Lukens Iron A Steel Co.
Murray Iron Works Co.

mica.
Johns Mfg. Co., H. W.
Munseli ACo. Eueene.
Schoonmaker, A. O.

mining Apparatus, Elec
General Electric Co.
Independent Electric Co.
Weitinsboaie EI, A Ufg. Co.

motors.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Elec. Engr. A Supply Co.
Ft.Wayne Elec. Corporation.
Gates Elec. Mfg. Co.
General Electric Co.
Interior Conduit A Ins. Co.
Kester ElectricCo.
Menominee El. A Mech Co.
Michigan Elec. Co.
Roth Bros. A Co.
Sioux City Brass Woric=.
Standard Ejecmc Co
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co
Walker Mfg. Co.
WestinghouseEl. AMfg Co.

Packing.
Besly A Co., Chas. H.
Garlock Packing Co.
Peerless Rubber Mtg. Co.

Paints.
MacCurdy A Smith.

Phosphor Bronze.
Phosphor Bronze Sm.Co Ltd.

Platinam.
Baker A Co.

Poles.
Bernardin, P. M.
Hart, C. S.

Lewis. A. L. A Co.
Ljiidsley Bros.
Morris, Tasker A Go.
Nuttail Co., R. D.

Porcelain.
C>mmercla.l Elec. Sup. Co
Empire China Workb
General Electric Co.
Locke, F. M.

Publishers, Electrical.
Electrician Publisbrng Co.

Push Buttons.
Central ElectricCo.
Electric Appliance Co.
NaliontLl Electric Go.
PartriCK A Carter Co.

Bheostat s.
Central Electric Co.
General Electric Co.
Iron Clad Rheosat Co.

Sal Ammoniac*
Klipsteln A Co., A.

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W R
Partrick & Carter Co.

t^peed Indicators
Besly A Co., Chas. H.
Queen A Co. luc.
Weston Electrical Inst. Co-
WhitneyElec. Inst. Co.

f^prlngs.
Barnes, Wallace.

Steam Heating,
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
American Battery Co
Electric Storage Battery Go.
Ohio Storage Battery Co.

Street Cars.
Brill. J. G. Co.

Tapes. Insulating.
American Electrical Works
Brixey, W. R.
Central Electric Co,
Electric Appliance Co
Moore, Alfred P.
New York Insulated Wire Co
Okonlte Co., The.
Simplex Electrical Co.

Telegraph Apparatus.
Electric Appliance Co.
Partrick A Carter Co.
Western Electric Co.

Telephones and Tele-
phone Material.

Bassett A Son, Nathan.
Berliner Telephone Co.
Central Electric Co.
Commercial Elec. Sup, Co.
Farr Tel. A Const. Supply Co
Gustafson, W. A.
Keystone Telephone Co.
Mason, J- W.
MoEvoy, C. H.
Richards A Meacham.
Sill, A. D.
Standard Tel. A Elec. Co.
U. S. Tel. Const. Co.
Western Electric Co.
Western Tel. Const. Co.
W. U. Telephone Co.

Transformers .

Central Electric Oo.
Chicago Gen'l Fixture Co.
Ft.Wayne Elec. Corporation.
General Electric Co.
Louisville Elec. Wks.
Stanley Electric Mfg. Co.

Trolley Cord.
Bernardin, P. M.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
WestinghouseEl. AMfg. Co.

Tnrbine IVbeels.
Dayton Globe Iron Works Co
Lelfel A Co., Jas.
Replogle Governor Wks.
Smith, S. Morgan.
Stillweil-Bierce A Smith-
Vaile Co.

Universities.
Cor. School of Technology.
Int. Corr. Schools.

^V^ater Wheels.
Letfel ACo., Jas.
Replogle Governor Wks.
Smith, S. fklorgan.

Wire, Bare.
Anderson, Albert A J. M,
Besly A Co., Chas. H.
Brixey, W. R.
Central Electric Co.
Electric Appliance Co.
Independent ElectricCo.
National India Rubber Go.
NuttaUCo.,R. D.
Okonlte Co., The.
PhllllpB Insnlated Wire Co.
Stftndird UndergrouDd C.Oo.
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HARDTMUTH
AUSTRIAN CARBONS.

CHICAGO EDISON CO., No. 139 Adams Street, Chicago, III.,

GENERAL WESTERN AGENTS.
Write us for Revised Price List.

Magneto GeneratorsANNUNCIATORS.

House and Hotel

Style.

Gravity Drop, Three Wire
System.

MEDICAL FARRADIC BATTERIES,

INDUCTION AND SPARK COILS.

BINDING...
POSTS of

...EVERY
DESCRIPTION.

Write for Catalogue,

inc&neciiaDi

MENOMINEE, MICH.

Gordon Primary Battery
EXCELS nr

Long Life, Efficiency,

Economy, Adaptability.

It is Absolutely Non Freezing,

Labor Saving,
Free from Local Action,
Freedom from Gases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANDFAOTFBHD BT

Tlie Gordon-BnmliaiE Battery Co.,

82 West Broadway, New York.

THE STOREY MOTOR.

, . MAIN OFFICE: . ,

The Storey Motor& Tool Co.,

YORK AND SEDQELEY AVENUE,

PHILADELPHIA.

Iron Clad. Completely
closed in.

DUST and Moisture Proof.

Specially adapted for di-

rect driving machinery.

The application of Motors
to machine tools a spe-
cialty.

Light weight. Slow and
Medium speed.

No exterior magnetism.

CHICAGO OFFICE:

Metropolitan Electric Co.

NEW YORK OFFICE:

112 Liberty Street.

SAVE YOUR EYES
1 BY USING CZZl

The Kinsman

Desk Lights

and Portables.

agents:

Thos. Day & Co., San Francisco, Cal.

The Central Electric Co., Cliicago,

W. H. Glenny, Sons & Co., Buffalo, N. Y.

McKenney & Waterbury, Boston, Mass.

McLEOD, WARD & CO., ^Mt^^^ New York.

Two ships will pass in the night,

Brilliantly illuminated by electric lisht,

From dynamos insulated with Micanite,

The St. Louis and the St. Paul. MICANITE
has been adopted by manufacturers of electric

light and power machinery as the STANDARD
INSULATION. , ^iife.

I
T INSULATOR

MICA INSULATOR CO., Sole Manufacturers,

2J8 Water Street, NEW YORK.
STOCK IS PKIXCIJPAli CITIES.

CHICA«SO. 153 tat e St.. W. H. Sills. ST. roVIS. Bank of Commerce Bldg.. A. S . Partridge

.

CISCIXXATI. 41 East 4tli St.. Sinclair Bandall

.

CliEVELAXn. 10 Sontli Water St.. The CnjaUoga Snpply Co. SAX FBAXCISCO. 13U Sutier St.. ,1. W. Brooks & Co.

REGISTERED

THE PIONEER FIRM.
American Branch Office, 60 liberty St., New York. F. HARDTMUTH & CO.

THE ONLY MANUFACTURERS OF

VIENNA,

J
AUSTRIA,

THE PIONEER FIRM.

Beware ot Impostors Claiming our Make.

"The Celebrated Austrian Cored
Send for Reduced Price Lists or Samples.

Alternating or Direct Gored Carbons One Price. Carbons." Special Quotations for Export Trade.

Leading Supply Houses Carry our Goods,
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fT NEVER

I
DISAPPOINTS

Central Electric Company,

ARC LAMPS!!
For Incandescent Circuits. For Direct Current.
For Alternating Current. For Railway Circuits.

Focusing, Twin and Series Lamps.
All new lamps, all in perfect order and readyfor use.

CARBONS!!
High Class Foreign and Domestic.
Cored Carbons, Tested Carbons.
Siemens & Halske, Lacombe, Hardtmuth, Ship
Cored, National, Fidelity, Solar and Globe Carbons.

These Standard Goods MUST BE SOLD to close an
Estate. Write for particulais to

CHAS. H. WATERMAN,
1305 Havemeyer Building,

26 Cortlandt Street, NEW YORK.
Sales Agent fori^m. J.

»^^^f^ J
Assignees for Francis R. Upton.

^.

HART FLUSH SWITCH.
Solid Face Plate,
Beveled Edges.

All Sizes of Hart Switches.

GANG PLATES FOR AM NDMBER,

Self-Adjustlng Handle.

NO BREAKAGE.

Always

the Right Pressure

on Face Plate.

HART&HEGEMANMFG.GO.
:habtford, cokn.

J. HOLT GATES, President and Manager. ADOLPH LISSAU, Superintendent.

GATES ELECTRIC MANUFACTURING CO.,
BUILDERS OF MODERN, HIGH-CLASS

Multipolar Dynamos atid Motors,
DIRECT-CONNECTED AND BELTED.

Carbon Brushes of Ample Surface on all Machines. New Style Commutator with Removable Segments. Iron-Clad Armature with Flexible

Bar Winding. Armature Core and Commutator built on Sleeve, with Shaft Removable. Self-Oilmg Ball Bearings.

Office, 1 139 and 1 140 Monadnock Building, _ _ _ _ CHICAGO, ILLINOIS.
Factory, Corner Clinton and Harrison Streets,

W. S. NELSON, Electrical Supply & Construction Co., Kansas City, Mo., Agent.
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INCANDESCENT LAMPS.
WE <'/^ V ^X'TITI " >-"'E AND

MANUFACTURE l^ I .1 l-C «] EFFICIENCY

THE VM JJVrX^Xj* guaranteed.

, New Process of Exhaustion by Mechanical Vacuum Pump. Absolutely Dry Vacuum. Samples and Prices Furnished

on Application. Correspondence Solicited,

GLOBE ELECTRIC LIGHT CO., 8 Clifton St., ROXBURY, MASS.

At the meeting of the American Institute of Electrical Engineers,

held on the 20th of November, 1895, Mr. C. L. Edgar, General Manager

of the Edison Electrical illuminating Company of Boston, read a com-

munication which will be found of great interest to the managers of

central stations for the distribution of light and power.

For copies apply to

The Electric Stora§:e Battery Co.,
Drexel Building, Philadelphia, Pa.

fNEW YORK, 66 Broadway.
I

CHICAGO, 1543 Marquette Building.
BRANCH OFFICES:^ BOSTON, 333 Exchange Building.

BALTIMORE, 215 N. Calvert Street.

I SAN FRANCISCO, 15 First Street,

A f4JE:W BOOK
3xroA?v

ELECTRIC TRANSMISSION HAND - BOOK.
Lieut. F. B. Badt's latest addition to our famous hand-book series, of

which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READT. PRICB $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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EDDY GENERATORS
Direct Coimected or Belted tor Electric Railways, Central Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.
We build all necessary apparatus for the transmission of Electrical

Power through factory or other buildings.

THE EDDY ELECTRIC MFQ. CO.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY. W. T. Osbom.
CHICAGO OFFICE:—305 Dearborn St., Wallace & Hine, Mgrs.

ISSl. ISSS.

Morris, Tasker £ Co.
INOOEPORATED.

Offices. 222-224 South Third Street,

PHILADELPHIA, PA.

PASCAL. IRON WORKS,
Philadelphia.

DEIiAWARE IRON WORKS,
Slew Castle, Del.

Manoiactarers of

Boiler Ties, ffroilt

Iron Ym ^^

Mm.
I
EliECTRIC lilGHT and BAIIi-

IVAY PIPE POIiES A
SPBCIAIiTT.

P

ELECTRICAL SUPPLIES,

ELECTRICAL FIXTURES,

A FULL LINE IN STOCK.

Chicago General Fixture Co.,

169 ADAMS STREET,

CHICAGO, ILL.

The Electra" Carbons.
IMPORTED

HIGH GRADE NUERNBERG CARBONS
•TRADE MARK- •TRADE "M6RK'

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
Are by far the most economical and efficient manufactured. They produce a very brilliant

and absolutely steady light, burning without any dust.
SEND FOB LATEST PEICE LIST TO

TTTT/^ f\ "OTTCTTW/^ T"D ^°* ^* beaver street, new tork.
AXU^JTv/ J&X4X|9XJi^ \3rXjX^« Sole Importer for the United States and Canada.

BRC^NDTNCAINDESCEIST URIVIPS
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E E & S. CANOPY SWITCH.
This Switch is in all respects A KNIFE SWITCH placed UNDER a

COVER. The break is quick and positive, entirely out of the control of the hand.

Contacts and blades are made of pure copper. Easily wired and well proportioned.

Send us your orders and they will be promptly filled.

Electric Engineering & Supply Co.,
SYRACUSE. N. Y.

THE ONLY

Reflector Plate Alternating Arc Lamp.

The Helios Electric Company claims:

That they have more alternating arc lamps in use than all other makes combined.

They guarantee 80 per cent, more available light than is obtained from any other

alternating arc lamp.

They guarantee to give as much light as any direct current lamp using the same
number of watts.

Spencer's Improved Alternating Arc Lamp
Possesses the following advantages:

Minimum choke in the regulating coil.

Practically no energy absorbed in the regulating device.

Durability of all its parts ; not liable to get out of order.

Can be used successfully on all periods.

Starts qnickly.

Spencer's Direct Current Constant Potential Lamp.
Guaranteed not to see-saw.

Send for Catalogue and Prices.

HELIOS ELECTRIC COMPANY,
1229 Callowhill Street, PHILADELPHIA, PA.

CENTRAL ELECTRIC CO., WeBtern Agents, Chicago, 111.

ANCHOB ELECTRIC CO., New England Agente, Boston, Maes.
MOOBE & BATLI8, Western New York Agents, BuiEalo, N. Y.
BARR b ATKINSON, State Agents, Cleveland, Ohio.
GLOBE ELECTRICAL SUPPLY CONSTRUCTION CO., Agents for New York City and Brooklyn,

. 98 Vandam St., New York.
W. T. M. MOTTRAM, State Agent, Dallas, Tei.
THE MOUNTAIN ELECTRIC CO., Agents for Colorado, Wyoming. Utah and New Mexico. Denver, Oolo.
CALIFORNIA ELECTR1CA.L WORKS, Pacific Coast Agents, 35 Market St., San Francisco, Oal.
MACHINERY SUPPLY CO.. Sooth Pacific Coast Agent, Los Angeles, Cal.
SCHMlNKE & NEWMAN. Agents for Lonlsiana and Mississippi, New Orleans, La.
PADUOAH ELECTRIC CO.. State Agents, Padncah, Ky.
ROYAL ELECTRIC CO., Montreal, Canada,

VULGABESTON CONTROLLER PARTS.

p
SI33 S505S

All Controllers are Insulated with Vulcabeston.

G. E. 800 and Westinghouse Commutator Mings,

Brush Holder Bushings and Field Spools.

SEXD FOH PBICE EiIST.

Moulded Mica Trolley Insulating Materials, Frogs, Crossings,

Tree Insulators, Weatherproof Sockets, etc.

^ H. W. JOHNS IWFG. CO.,

Q=n. Elec- Co.

!S40-24^ Bandolpli St., CMcago, 111.

NEW YORK. PHTLATiF.LPHIA. BOSTON.

P3

Westinghoufle.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloth, $3.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

Simplest, Neatest,
-AND-

AlaTXSRNATINCSt ARC ImILOLB.

New Catalogue Just Out.

AGENTS WANTED IN LEAD-
ING WESTERN CITIES.Best=Working Lamp

on ttie MARKET.

FLEMINQ=SPENCE ELECTRICAL CO., : 652 Hudson Street, New York.

OUR PRICES ARE RIGHT.

Generators for Power
Transmission or Isolated
Lighting.

CARD Generators are all

IVlultipolar and Slow
Speed.

AGENTS WANTED IN UNOCCUPIED
TERRITORY.

IVlultipolar Slow Speed
Stationary Motors.
Reversible IVIotors and
Controllers for Rolling
Mills, Bridges and Trav-
eling Cranes.

THE CARD ELECTRIC COMPANY,
once and Worbs, Ulanafield, OUo.

76 K. W. OENEBATOB.
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To THE.

Trade.
-cr

Packard Lamps,

Paranite Wire,

Packard Transformers,

Upton Arc Lamps,

"O- K/' Line Wire,

Are each the very highest grade of

goods manufactured in their respective

lines—the standards—the measuring

units ! ! !

Our entire line of

are equally high grade in every respect.

ELECTRIC APPLIANCE COMPANY,
Electrical

Supplies.

242 MADISON STREET,

CHICAGO.
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WHY BE A FOGY?
BASKETS UADB
INBTANTIi'ir WITH

y^ in. for

UNIONS.
^ in. for

HAND-HOLES.
1^ in. for

MAN-HOLES.
Put up in boxes, weight 3 to 6 lbs.

Patented and Manufactured excIuBively by

PEERLESS RUBBER MANUFACTURING CO.,
970 Old Colony BIdg., CHICACiO. 10 T^^arren Street, NEW VOBBi,

ELECTRICITY, A NEW CIRCULAR descriDingA the

Hoyt Station Ammeters "«° Voltmeters

sent free on application.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H., U. S. A.

THE CORRESPONDENCE
SCHOOL OP TECMNOLOaV.

CUYAHOOA BLD'O ' CLEVELAND. O.

Insiruction by mail in Engineering. .

Branches.
. . .!" )

Cat. FKtK. 'Not*: li^STKOCTOHis. ^^Th.!raPa8llri.

STEAM
And other Kngtneerins Conrses.

\ T. H. Brady, New Britain, Conn., U. S. A.,

\ Manufacturer of Mast Arms, Pole and
Swinging HoodB, Honse Bracket! and
other Bpeoialtlee for OonBtrnotlon

^ ^ Work. — Catalogues and Pricet fur-
^t^^ nished on application.

TFXX£1

Higtiesttalatlon
IN

Triple Petticoat China

and Glass Insulators.,.

SEND FOR CATALOGUE.

Fred M. Locke,
VICTOR, N. Y.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

ELECTRICAL FORGES
ELECTRICIANS, CYCLE MAKERS

AND ENGINEERS.
Nothing better for wire soldering. Where once

used it is indispensable.

The Flames are Strong Enough to Melt

Copper.

UNION HEATER SUPPLY CO.,
92 Congress St., East DETROIT, IVIICH.

ESTABLISHED 18)7.

WALLACE BARNES,
Slanvfacturer of

FLAT, COILED AND WIRE

STEELSPRINGS
OF EVEKT DE80EIPTI0N

Send sample for prices. Bristol, Conn

WARNER

Electric DarHsatsr,
Write for Descriptive

Circular and Prices.

F. M. BERNARDIN, - Kansas City, MO.

.,,„B1
COMMUTATOns ftBE MORETEXPfto,,,

VENTILATED
DYNAMO BRUSH

PAT AUG (6 92

'"I'Va

WANT THE

I

BEST CHERRY & YOUNGLOVE
N SYRACUSE N Y

WE
HAVE
IT

'5*fS

Agents wanted In leading cities. Samples sent on approval to responsible parties.

YOIIN6cI.OVB & GERE, ISyracnse, Jf. Y.

AN IMPROVEMENr

The "PERFECTION" LAMP GUARD.
A GUARD THAT WILL PROTECT THE LAMP WHEN

SUBJECTED TO THE ROUGHEST USAGE. IVIADE WITH
BRIGHT TINNED WIRE, SILVER FINISH. THE FIRMEST,
NEATEST, MOST ATTRACTIVE AND CONVENIENT GUARD
EVER MADE. EASILY ATTACHED AND DETACHED. NO
RINGS AND SCREWS TO LOSE AND GET OUT OF ORDER.
THE "PERFECTION" NOT ONLY SATISFIES BUT PLEASES.
TO PROVE THESE ASSERTIONS AND TO SECURE YOUR
TRADE I WILL SEND A TRIAL DOZEN, DELIVERED TO
ANY POINT IN THE UNITED STATES, UPON RECEIPT OF
»l.25. SPECIFY SOCKET USED OR MAIL SAMPLE. WRITE
FOR CIRCULAR AND SPECIAL PRICES TO DEALERS.

WM. /A/GL/S, Wire and Ironworker,

95 Shelby SL, DETROIT, MICH.

YOU'RE ENTITLED TO THE WORTH OF YOUR MONEY.
Many purchasers of Electrical Machinery have made mistakes in buying machinery which only had the merit of being sold at a

cheap price. Do you ever see any Kester Dynamos or Motors listed in the job lots of discarded second hand machinery? Ask your
neighbor how he likes his Kester Motor, or your hotel or factory manager how he likes the Kester Dynamo. In all probability he has one
of that make. They are in use .in -thirty-seven of the states. They are high, very high, in quality and you are entitled to see them
demonstrate in actual service their superiority, before you pay your money. Yes, we will be pleased to send you printed matter.

Richards & Meacham, Sole Chicago Agents, 86 La Salle St., Chicago, III. KESTER ELECTRIC CO., Terre Haute, Ind.

Bryant Electric Company,
BKIDGEFOKT, CONN., AND GHIGAeO.

Good ..J^^ Goods.

PROMPT SHIPMENTS.
eSIEB BROTHERS,

(Tbos.e. erler,

J
9Ianacers
^l^esterii

I Edward B. erler, I Office.

Monadnock Bldg., Chicago.

The R. Tbomas & Sods Co. Poicelaln is Good.

CROUSE=TREMAINE

Commercial Electrical Supply Co.,

AGENTS,

82! Pine Street, - ST, LOUIS.

CORED CARBONS

WM
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EcroKKK F. Phillips, Freet, W. A, Hathawaz, Treas, W. H. Sawtxb, Seo7.

AMERICAN ELECTRICAL WORKS,
- " " FBOTIDEHCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, NIACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Tobe Stobe, P. 0. Ackerman, 10 Cortlandt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

aioifiBEAL Branch Eaeene F. PhilUpe' Electrical Worki.

IRON ARMORED

IHSULATINB CONDUITS.
Two Wires in a Single Tube, the

Standard Method of Electric Wiring.

INTERIOR CONDUIT & INSULATION CO,
General Offices and l^orks: 537 W. 34th 8t., Xew Torfa.

Edwd. H. Johoaon, Preat. E. W. Little, Vice-Prest. and Gen. Mgr. Ohae. P. Gleddea, Sec'y and Treaa.

The Only Water-Wheel Governor that Governs.
Montague Street Railway Co.

Greenfield, Mass., Sept. 19, 1895.

Lombard Water-Wheel Goveroor Co., 61 Hampshire St., Boston, Mass.

Gentlemen:—We have one of your Governors in use
at our power house at Millers Falls. Mass., taking care of

two water-wheels to perfection, regulating the powerwithm
a fcic volts. We took out one Gnvernor and replaced it with
a LOMBARD GOVERNOR which gives pen-feet

satisfaction. Yours truly, MONTAGUE ST. RY. CO.,
(Signed) H. C. GARFrELD, Supt.

LOMBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-
teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes
of load.

Send us a description of your water-

wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

)PCELAIN^^UFACTORY..

1^-156 Cr££NE St
Station G.

^'JnA/ieJ/u^

KESTER ELECTRIC MFG. CO.,
640 Xtinwood Are., Buffalo, N. V-

Manufactubebs of the
Kiagara Electric Battery*
Kester^s Soldering: Compound,
Kester'^s Commutator Coukpoand,
Kester's Self Lubricating Dy-
namo and Jlotor Brushes.

^^r^i>^^:at'^V'

GROSS ARMS, PINS AND BRACKETS.
Why not use Yellow Pine Cross Arms?
We also manufacture Oak Pins and Brackets, and GENUINE

BLACK LOCUST PINS.
We can ship promptly.

We guarantee our product equal to any in the market.
Correspondence solicited.

CENTRAL MANUFACTURING COMPANY. Chattanooga, Tenn.

Grimshaw Wires and Cables,

Incandescent Lamps,

Sockets, Switches, Etc.

J.W.riASQN,
TJEALEB IN

General Electrical Supplies,

KANSAS CITY, MO.

Dynamos, Electric Moton,
Manufactured by

ROTH BROS. & CO.,

30 to 34 Market St..

Chicago. 111.

High Efficiency,
Perfect Regolation,

Best Material,
Low Pricea,

''omplefe PlnntsCrstaneil,

PRIM^HAW WUITP PnRF used exclusively forall incandescent Light-

ing at World's Columbian Exposition.

RAVEN WHITE CORE.

COMPETITION LINE WIRE.
GRIMSHAW TAPES, COMPETITIOH TAPES AND SPLICING COMPOUNDS

Used In some of the largest buildings in the

United States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U-S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlaodt St., New Torh.
< CHICAGO:
\ 320 Ijearborn St.

BOSTON:
134 CoDgreBB St.

SAN FRANCISCO:
102 Sacramento St

ELECTRICAL

SUPPLIES.

WESTEIN ELECTRIC COMPANY,
CHICAGO. NEW YORK.

ACSESICIES:

ELECTRIC APPLIANCE GO.
CHICAGO, ILL,

PEHINCELL-ANDREWS CO.,

BOSTON, MASS,

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT'L SUPPLY CO.,
ST LOUIS, MO.

BRADFORD BELTING CO.,
CINCINNATI. OHIO.

Phillips Insulated Wire Co.
J

NEW TOBK OFFICE:

39 and 41 Cortlandt St.

FACTOBY J

Pawtucket, R. I.
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WANTED.
Position in an electrical repair shop or on

a construction gang. Am a High School

graduate and have had considerable experi-

ence in a repair shop. Address
*' Repair Sfan,*^

Care of Western Electricia .

WANTED.
An Excellent Opportunity lor a Young Man!

The adverfciaer cootrols valuable electric heat-

lag patents (ead irons, soldering outfits, etc.), aad
wants a youns man, electrically educated and
with Bome capital, to join him in pushing the elec-

trical heating business already organized and estab-

lished and with good orders on hand. A salary

would be paid and young man and advertiser
(buslnesB man ) can control this business . Address
**IIeat*»r," care Western Electhiciah.

WANTED.
Traveling salesman to handle the

best line of telephones on the mar-

ket, on commission; also responsi-

ble party or parties who can secure

contracts and instal exchanges.

Address Box 1278, Meriden, Conn.

WANTED.
Managing Engineer wanted for a con-

cern in Berlin, which manufactures
electric and hydraulic elevators, who
can prove that he is experienced in turn-

ing out large quantities of all parts of

elevators, and who is able to simplify
and cheapen the method of manufac-
ture. Please send explicit offers, state

earliest time of readiness to begin and
salary expected under I. L. 7981,

RVDOIiPH AIOS8£. Hambor?,

ROSITtVELY
The Best Made and Fin-
est Finished Desk on the

market for the money.
Write for Catalog.

Ithaca Desk Co., Ithaca. N.Y.

FOR SALE.
CHEAP FOB CASH.

Oood electrical supply and construction business

In live floothern city. Good reasons for selling.

Address *'|Sonthern,"
Care Westeen Electrician, Chicago.

iFc^xi. s.a.Xjx:.
SMALL LOT OF

AMERICAN GAS ENGINE ELE.CO.'S

at CO cents on the dollar

**C. E. K*."care Western Electrician. Chicago.

FOR SALE.
One 45 light 2,000 c. p. T.-H. Arc Dynamo, com-

plete with base, frame, slides and automatic regu-
lator. One 35 k. w. l,04y volt T.-H. Alternator, com-
plete with exciter and switchboard instruments.
One 15 h. p. 220 volt Eddy Motor, with extra arma-
ture (new.)
The above machines are all second-hand, but in

perfect running order, having been recently re-
placed with ours of larger capacity.

ailCHIQAN EliECTRIC CO..
47» State St., Detroit, 3Iich

FOR SALE.
The plant of tbe MATHER ELEC-

TRIC CO,, located at Sontb Man-

cbester, Conn. This plant has all

the modem appliances for doiig llrst-

class work, is fell eqaipped and

will be sold at a bargain.

Apply to GHAS.M.JARVIS,Re-

ceiver, EAST BERLIN, CONN.

FOR SALE, CHEAP!
NEW 50 LIGHT

Arc Dynamo.
This machine has never been used.

In fact, has not yet been talcen out

of shop. Is of leading manufacture

and will be guaranteed direct to

purchaser by makers. Will be sold

for one hundred dollars under
market for cash.

Address DYNAMO,
WESTERN ELECTRICIAN OFFICE.

SPECIAL.

207 S. Canal Street, CHICAGO, ILL.

Manufacturers of

TELEPHONE APPARATUS.
We have tlie best and cheapest telephone on

tbe market. Canva.ssers wanted in every county.
Territory assigned. Correspondence solicited.

WRITE US FOR CIRCULAR
OF OUR

ELECTRIC

CIGAR LIGHTER.
We also carry a fu'l line of

Electrical Supplies,

Bells,Push Buttons, etc.

National Electric Co.,
13 ROWLAND ST , DETROIT, IVIICH.

The Telephone Hand-Book.
BY

HERBERT LAWS WEBB-

Price $1.00*

The only complete and practical work of
its kind on the market.

PUBLISHED BT

THE ELECTRICIAN PUBLISHING CO.,

6 lakeside Building, Chicago.

GREAT REDUCTION IN TIME TO

CALIFORNIA.

Once more the North-Weatern Line haa reduced

the time of its trans-continental trains, and tbe

jonrney from Ctiicago to California via this popu-

lar route is now made In the marvelouely short

time of three days. Palace Drawing-Room Sleep-

ing cars leave Chicago daily, and mn through to

San Francisco and Loa Angeles without change,

and all meals en route are aerved In Dining cars.

Dally Tourist Sleeping car service is also main-

tained by this line between Otilcago and San Fran-

cleco and Los Angeles, completely equipped berths

in upholstered Tourist aieepers being furnished

at a cost of only $6.00 each from Chicago to the

Pacific Coast. Through trains leave Chicago for

California at 6 p. m. and 10:45 p. m. daily, after

arrival of trains of connecting lines from tbe East

and South.

For detailed information concerning rates,

routes, etc., apply to tiofeet agents of connecting
lines or address:

\V. B. KHriSKSRN,
G. P. & T. A., fHlCAGO.

Steam-FeedWaterPnrifler.

Removes all Impurltlest

Entirely prevents scale in Steam
Boilers. Catalogue on application.

m Stilfell-Blerce & Smitl-Vaile Co.,
JDAYTON, OHIO.

Rlsdon Iron & Loc'tlve W'fes, San Francisco, Oal., Paolflo Ooaet Agt

>. MAFR-r,
WHOLESALE

Telegraph, Teleplione, Electric Light

AND STREET RAILWAY POLES.
Manofactared from Live Cedar peeled. Qalcb

ehipmeDta and best qnality.

OCOITT'O, T77-IS.

A. L. LEWIS & CO.,
Wholesale Producers of and

Dealers in

CEDAR POLES : TIES.
FEOII THE STUMP TO THE CONSUMER.

Write for Prices.

llenominee, - - Slichigan.

INDIA AND AMBER MICA.
Can famlsli any size, shape or

pattern. ITrlte for aam-
ples and quotations.

A.O.SCHOONMAKER, Importsr,

158 William St. New Vork.

WIRT BRUSHES
Are made only by

Charles Wirt, 1026 Filbert, Philadelphia.
For Sale by the Trade.

H. T. Paiste Co.
Trade Agents: 369 Wabash Ave., Chicago.

POLES
Write for delivered prices. LINDSLEY

(CEDAR.)
^i;

Wm. J. Alexander, t^es.
Geo. T. SohuBter, Vice-Prea.
F. J. Welch, Secretary.

Telephone,
lectric
ght and

_ Street Railway
TIlO Poles. Telephone
I IlOi Poles a Specialty.

BROS., MENOMINEE, MICH.
Telephone, Main

1096.

Photo and Wood Engraving,

QHICflQO ELECTROTYPE
& STEREOTYPE C2.

196 and 198 Clark Street, Chicago.
Fine Booh and Catalogue Work a Specialty.

WIMTEK TOCR8 TO CAIilFOBNIA,
In Private Pullman Palace Cars.

The Burlington Route (C. B. & Q. K. E.) an-
nounce three personally conducted tours to Cal,
Ifornia, Leave Chicago January 9, Feb6, March 6-

The route will be via San Antonio. Tex.. El Paeo,
Los Angeles. San Diego, Santa Barbara, San
Francisco, Del Monte and San Jose. KetorniDg
via Salt Lake and Bio Grande Scenic Route through
Colorado. The price of a ticket Includes all neces-
sary expenses. Ballroad and sleeping car fare,
Hotel Bills, carriage rides, side trips, etc. The
service will be strictly first claps In every respect.
For pamphlet giving particulars, see any agent of
the C. B. & Q. K. R., or write to T. A. Grady,
Manager Tours Department, 211 Clarb St.,
Chicago.

For the WESTERN ELECTRICIAN,—Sl.OO.—
CONDUITS.

ODD
auD
UUQ

"^

—

2^ i: ^ ^
In lengths of 4 ft. (1 in.

auy Qumber of ducts

Are you interested

in Conduits?

If you are it will

pay you to look
,

into tlie merits of

the latest — un-

doubtedly the best.

THE SOLID THROUGH TRAINS
of the Nicliel Plate Road, equipped
with the most modernly constructed day
coaches and luxurious sleeping and din-
ing cars, illuminated throughout with
the famous Pintsch gaslights, and col-

ored porters in charge of day coaches,
are some of the features of this popular
line that are being recognized by travel-
ers seeking the lowest rates and fast
time. J. Y. Calahan. Gen'l Agent, 111
Adams St., Chicago, III.

Memo No. 116.

JOHN T. McROY,
36 S. Clark Street, Chicago.

I

BEACON
1

From }i to 300 Candle Power.

Unrivalled for long life, econ-

omy in current consumption and

freedom from blackening.

Special attention to the export

trade.

Send for new catalogue of

Multiple, Series, Miniature and

Decorative Lamps. Orders
filled promptly. Lowest prices.

BEACON LAMP CO.,
Irvington & Harcourt Sts., Boston. Mass.

V
^" The Royal Electric Co., of Montreal

Quebec, Sole Agents for Canada.

ELECTRICITY®^
I

Mechanical and Architectural Draicinp,
I Steam Engineering (Stationary, 3IariJie, I.oco-

I

motive). Plumbing, Seating, Civil Engineering,
i| Coal and Metal Mining, English Branches,

TAUGHT BY MAIL.
I
Twenty-seFen Coursps of Stud?'. Send for/ree

circular. State subject you wish to study.
The Interootlonol CorreHpondonce Schools,

BOKAATON, PA.

THE ELECTRIC GAUGE.

The only convenient and practical inatmment
for tbe purpose. It is Indiepensable to thoflft using
batteries and having the care of them. The Pocket
Gauge is the size of an ordinary watch, and is very
convenient for the use of linemen, Inspector?, etc.
Price, $8.00. Call for Warner's Patent Eleotbio
Gauge. Manufactured only by

Tie stajUarilElectric Time Co.,Waterliiiry, Com.
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VICTOR TURBINEWATERWHEEL.
Cylinder or Register Gate—Close Regulation and High Effi-

ciency at Full and Partial Gate.

The attention of ELECTRIC COMPANIES is called to this CEftiEBRATEU AVATER
WHE£1j as particularly adapted to their use, on acconot of its remarkably steady motion,
high speed ai.<l great efliciency and large capacity for its diameter, being double
the power ol most wheels of the same diameter. It ia ueed by a number of the leading electric com-
panies with preat satisfaction. In the economical use of water it is without an equal, producing the
highest per cent of useful effect guaranteed*

SEXD ^OR CATALOGUE AND PAHTICVLABS.
The accompfloying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 3t> H. P. under 38 foet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or In pairs, on horizontal ahaftlt
and where the situaiion admits of their use we recommend them.

The Stilwell-Bierce & Smith-Vaile Co., Dayton. Ohio.
BledoQ Iron & Looomotlve Works, San Francisco, Oal., PaclQo Coast Agents.

ILv^ost ID-u-ra-Tole ^atter^r Cells ^;co<a."a.ce<3..

*PE]SfF£]lD a7Xl.TTS77X]^

The Standard Open Circuit Bat-
teries of the World.

SEND FOB OIKOULiB AND PKIOES.

THE LECLANCHE BATTERY CO.,

111 lo 117 East 131st St., N. Y.
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Manufactured by The Butlcr Hard Rubber Co., 33 Mercer St., N. Y.

On electrical subjects sent to any
address on receipt of price, postage

Electrician Publishing Co.,

6 Lakeside Building, - CHICAGO.

PRIMARY

BATTERIES.

OVER 5 VDLTS-5AMPERES FRDM I CELL
BOYNTON MULTIVOLT BATTERY CO., '%U^t^^...t. BROOKLYN, N.

ONE SOLUTION.
Size, 6x8 In.

Price. S6.50.
Send for Sample

GENERATOR AND MOTOR

COMMUTATORS
MADE NEW, AND OLD SHELLS REFILLED.

EVERY SYSTEM.
We Repair Old Commutators.

F.E. HOMER & CO., Cleveland, 0.

SANTA GLAUS
lias induced the Nickel Plate Road to

sell excursion tickets at very low rates

to all points on its line between Chicago
and Buffalo during the Holidays.
Tickets at one and one-third fare for

the round trip. Special excursion dates
December 24th, 25th, 31st and January
1st, good returning until January 2d.

For further information address J. Y.
Calahan, Gen'l Agent, 111 Adams St,,

Chicago, 111. Memo No. 113,

The Bowen Electric Heaters
EXCEL THEM ALL!

For HEATING TROLLEY CARS, Cabins, Staterooms, Show Windows, Portable Stoves, Etc.

(Patented.)

REQUIRE. THE LEAST ROWER.
Reliable, Durable, Simple, Convenient. Best of all-Warms the Car evenly throUBhout.

idapted to all styles of cars, and every system of oircuits. KigMS tor sale. Correspondence solicited.

W. J. BOWEN, I No. 28 State Street,
1 NORWALK. OHIO.

New Dynamo Tenders' Hand-Book.
By T. B, BADT.

226 Pages, 140 Illustrations. FlexibleiCloth Binding. Size of Type Page

5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by

practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners

and operators of all kinds of Electric Plants. It Is the only book of the kind

published in the English language, 9,000 copies of the old Dynamo Tenders

Hand-Book sold, and over 5,000 of the new,

Elec1;rician Publishing Co.,
6 Lakeside Building, CHICAGO.

ELECTRICITY for ENGINEERS.

A NEW AND POPULAR BOOK.
Tivo Volnmes, 434 pages, Profusely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,

6 LAKESIDE BUILDING, CHICAGO.

ELECTRICAL BOOKS

SEND US YOUR ORDERS.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Buildine. CHICAGO, ILL.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject* We are headquarters in the

West for electrical books and can fill orders for any work published^ promptly on

receipt of price* We call your special attention to the following standard books:

-

AIlsop, F. C—El&strical Bell CooGtructlon; Treatise on the
CoDstruction of Electric Belle, Indicators, and eimilar

apparatns. 177 illustrations $1.25

Angell, J.—Elements of Magnetigm Rnd Electricity, with
i'ractical InHtruction^ for the Performance of Exp ri-

ments, pnd the oonsDruction of cheap apparatus. One
liuurtredi-h thousand. 160 illust rations Jl.OJ

Atkinson , Philip.—The Elements of Electric Lighting.
Scvenih edition, fully revised, and new matter added. 104
illustiat.ons. 260 pages $1.50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 406 pages and 117 lUnstratiuns, Second
cditi.>n $2.00

Ayrton. W. E.—Practical Electricity; a Laboratory and
Lecture Course J or First- year Students of Electrical
Engineering, based on the Practical Definitions of the
Electrical Units. With numerous illustrations' Sixth
edition $2.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Book. This
ie, &i the name indicates, a New Book, much more com-
plete than the old one. with all the ioEormation, instruc-
tions and rules which are required by practical men,
aa Dynamo Tenders, Linemen, Stationary Eneineers, nnd
owners and operators of all ^inde of Electric Plants. It is

the only book of the kind published in the English
language. 226 pages, 140 illustrations, flexible cloth
binding, size of type page 5!2x3 Inches $1.00

Badt, Lieut. F. B.—Incandescent Wiring Hand-book. A
timely book containing full illustrations for incandescent
wiring and complete information concerning methods of

running wires, location of safety device", pplices. Insula-
tion, testing for faults, wire gauges, general electrical

data, calcQlatinR sizes or wires, wiring fixtures, elevators,

buildings, isolated and central station plants. The only
book of the kind published. Type page 5>6x3 inches.
flexible cloth binding. 66 pages, 35 cuts and 5 tables, 3 of
which are 12x18 inches $1.00

Badt, Lieut. F. B.—Bell Hangers' Hand-ook. Just the book
for people engaged in selling, installing or handling elec-
tric batteries, electric bells, elevators, house or hotel
nnnunciators, burglar or fire alarms, electric gas lighting
apparatus, electric heat apparatus. 106 pages. 97 illustra-

tions, flexible cloth binding. Type page S^^xS inchec.$1.00

Badt, Lieut. F. B.—Electric Transmission Hand-book. First
edition, three thousand copies. 97 pages, 22 illustrations.

27 original tables $1.00

Gives more Practical information on the subject than
any work published to date The book contains all neces-
sary information for Power Producers, Canitaliets. Agents,
Engineers and Motor Inspectors. With this book anybody
may make estimates on the co^t of Transmission Plants.

BedeH, Fred'k and Albert C. Crehore.—Alternating Cur-
rents; An Analytical and Graphical Treatment for Stu-
dents and Engineers. Second edition. 112 illnstra-

tions $2.50

Blakesley, T. H.^Papere on Alternating Currents of Elec-
tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo. cloth $1.50

Bonney, G. E.—E'ectro-Plater's Hand Book. A Manual for
Amateurs and Young Students on Electro-Metallurgy. 60
illustraiions. 208 pages. 12mo. cloth $1.25

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A Practical Hand-book, with 48 illnstrationa. Fourth edi-

tion. Enlarged by a chapter on the Telephone $0,50

Bottone, S. R.—The Dynamo, How Made and How Used. A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, 5. R.—Electro-Motors. How Made and How Used.
A Handbook for Amateurs and Practical Men. Reduced to

$0 50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric light Engineers and Electro-
Platers $0.60

Buckley, W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many Illustrations and dla^ams
Cloth $2.00

Paper 1.00

Cox, Frank P.—Continuons Current Dynamos and Motors.
An Elementary Treatise for Students and Engineers.
Illustrated $2.00

Crocker, F. B., and Wheeler, S. S.—The Practical Manage-
ment of Dynamos and Motors. With a special chapter by
H. A. Foster. Illustrated. Second edition, revised and
enlarged $1.00

Crosby, O. T., and Dr. Louis BelL—The Electric Railway in

Theory aud Practice. A Complete Treatise on the Con-
struction and Operation of Electric Railways, Second edi-

tion, revised and enlarged. 183 illustrations $2.5t

Desmond, Chas.—Electricity for Engineers Part I. Con-
stant Current. A clear and comprehensive treatise on the
principles, construction ana operation of Dynamos, Mo-
tors, Lamps Indicator and Measuring Instruments; also a

full explanation of the electrical terms used in the work
Part II. Alternate Current Apparatus. Containing hn
explanation of the principles governing the generation of.

and a description of the instruments and machinery used
In connection with Alternate Electric Currents. Ibns-
trated. Revised edition 12. 60

Dyer, A.—Induction. Coils, How Made and How Used. Third
edition. Boards $0.50

Fleming, J. A.—Short Lectures to Elpctrical Artisans. A
course of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 illustrations $1.50

Fleming, J. A.—The Alternate Current Transformer in
Theory and Practice. Vol. I. The Induction of Electric
Currents, 500 pages, fully Illustrated and with copious
index. Second edition $3.00
Synopsis of contents: Chapter 1. Introductory. 2. Elec-

tro-Magnetic Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction. 5. Dynamical
Theory of Current Induction.
Vol. II. The Utilization of Induced Currents, 8vo. cloth.

London. 1892 $5.00

Gore, Q.—The Art of Electro-Metallurgy, including all Known
Processes of Electro Deposition. Fourth edition $2.00

Gordon.—School Electricity. Sources, Currents. Measure-
ment, Telegraphv, Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustrations $2.00

Qrier, Thos. Q.—Wiring for Motor Circuits. A handy little

pamphlet containing tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference. $1.00

Haskins, C. H.—The Galvanometer and its Uses. A Manual for
Electricians and Students. Fourth edition, revised . $1.50

Haskins.— Transformer?. Their Theory, Construction and
Application Simplified. 38 illustrations $1-25

Hawkins, C. C. and F. WalUs.—The Dynamo, its Theory,
Design and Manufacture. 190 illustrations $3.00

Hering.—Practical Directions for Winding Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins, Geo. M. — Experimental Science. Elementary,
Practical and Experimental Physics, 650 Illustrations $4.00

Hopkinson.—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated $1.00

Hopkinson, Dr. John.—Dynamic Electricity; It^ Modern Use
and Measurement, chiefly in Its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E.—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by C. J. Wharton.
With illustrations $2 50

Houston, Prof, E. J.—A Dictionary of Electrical Words,
Terms and Phrases. Third edition, rewritten and greatly
enlarged. Large 8vo, 562 pages, and 570 illustrations

.$5.00

Kapp, Gisbert.—Electric Transmission of Energy and its

Transformation, Snbdivison and Distribution. A practi-
cal handbook. Third edition $3.00

Kapp, Gisbert.—Alternate Current Machinery Illnstrated.$0.50
[Vol. 96 Van Nostrand's Science Series.]

Kapp, Gisbert.—Alternating Currents of Electricity. Their
Generation, Measurement, Distribution and Application.
Authorized American ed. Wiih an introduction byWilliam
Stanley. Jr. Illustrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transformera.
138 illustrations $4,00

Kempe, H, R.—A Handbook of Electrical Testing. Fifth edi-
tion. 200 illustrations. 8vo. cloth. London, J892 $7-25
In this edition there is a considerable amount of new

matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Rules, lormulfe, Tables and Data. 32mo. leather

$1.75

Lockwood.jT. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-
spectors. 376 pages, 152 Illustrations. $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Construction and Use. Second edition... $1.50

Lockwood, T. D.— Practical Information for Telephonists.
12mo, cloth. N. Y $1,00

Meadowcroft, W. H.—The A. B. C. of Electricity. 36
Illustrations $0.£0

Martin, T. C.—Inventions. Researchesand Writings of N'kola
Tesla. With special reference to his work In polyphase
currents and high potential lighting. 500 pp. 300 Illustra-
tions, second edition $4.00

Martin, T. C. and Wetzler, J.—The Electric Motor and its

Applications, Third edition. With an Appendix on the
Development of the Electric Motor since 1888. By Dr L.
Bell, 300 Illustrations $3.00

Haver, and Davis, M.M.—The Quadruplex. With Chapt-ers
on the Dynamo-Electric Machine in Relarion to the Quad-
ruplex. The Practical Working of the Duplex Telegraph
Repeaters and the Wheatstone Automatic Telegraph. 63
illustrations $1.5C

McClure, J. B.—Edieon and his Inventions, with Full Ex-
planations of the Telephone, Phonograph. Tas^emeter.
Electric Light and all his Principal Discoveries, etc. .$1.00

Ntaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated Irom the French by L. M. Fishbacb. Illus-

trated $2-5q

Noll, Augustus.—How to Wire Buildings. A manual of the
art of interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of Ihe Electric
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 185 illustrations. I4th edition,
rewritten and enlarged $1.50

Prlndle, H. B.—A Popular Treatise on the Electric Railway
of tv>-day. Fully illostrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.25

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management of Accumulators. A Practical Hand-
book. 7th edition, revised and enlarged. Wiih illus-

trations. 12 mo, cl. London. 1893 $1.50

Sloane, T. O'Conner.—Electricity Simplified. The Practice
and Theory of Electricity, including a Popular Review of
the Theory of Electricity, with Analogies and Examples
of its Practical Application in every-day life. Illus-

trated $1.00

Sloane, T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 350 illustrations-$3.00

Sloane, T. O'Connor.—Electric Toy Making for Amateurs,
including Batteries, Magnets, Motors, Miscellaneous Toys

$L0O

Sloane, T. O'Connor.—The Arithmetic of Electricity. A
Manual of Electrical Calcolations by Arithmetical Methods,
including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola.-Fxperiments with Alternate Currents of High
Potential and High .Frequency. A lecture delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author Illus-

trated $1 00

Tesla, Nikola.—Lectures on the Electro-Magnet, Illastrnted,
$L00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lightint; Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Spetd Engioes. With many folding plates $1.60

Thomson, Prof. Elihu—What is Electricity? Illustrated.$0. 25
Thompson, 3ylvanus P.—Dyuamo-Electric Machinery. A

Series of Lectures, with an Introduction by Franklin L.
Pope. 16mo. Numerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66} $0.50

Thompson, 5ylvanus P.—Polyphase Electric Currents and
Alternate-Curreot Motors. Mailed to any address in the
world on receipt of , $3.50

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. Ifimo. (Van Nostrand's Science Series,
No. 75) $0.50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Numerous illus-

trations and 29 plates. 1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Illns
trated $0.25

Urquhart.—Electro-Plating, A Practical Hand-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revised,
with additions $2.00

Walker, F,—Practical Dynamo Building, fir Amateurs. How
to wind for any output. With numerous illustrations.

16mo, boards- (Van Nostrand's Science Series, No.98).$0.-50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago. 1895 $l.ati

The only complete work on the Telephone. All possible
information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO,

n
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Mailer* Buildins, Cliieaso.

avior El. L. & P. Co. THEY ALL USE IT.
oltzer-Cabot EI. Co.

dison 111. Co.

Postal Telegraph Boiltling, Xe-w York.

JtJL ^mboldt Mfg. Co.

Kjtandaid Oil Co.

S. Post-office,

obblns El. Co. p

= 00

-T o

l:. in

(uckeye El. Co.

^^skaloosa Edison L. Co.

TT . S. Navy.

(rush El. Co.

= 5-3
=> CL i

,^^L:ax Forge Co.

J^y «o Yar/c Times.

oung & Feltzer.

: Tion Wks.

fetroit Journal.

COOL,

SPARKLESS, NOISELESS.

mo

rexel Institute. " "^

fiC

iverside Woolen Co.

P« MlwBll-Parker Co.

.^^m. Tel. &Tel. Co.

El. L. & P. Co.

enia El. L. & P. Co.

Penn Electric Telephones.
The best, cheapest and most desirable.

Require but a child's care. No springs,

levers or other adjusting device used.

Not a dust transmitter. Is sold entirely

on its merits. Send for prices.

NATHAN BASSBTT & SON,

No. 30 S. Broad St., - Philadelphia.

If You
Need
a good, practical tele-

phone for long dis-

tance or warehouse
use, write for prices

and circulars to

W. A. Gustafson,

Joliet, III.

The

Auto-

Telephone

AT LAST!

A Perfect

Interior

Telephone

CHEAP,

SIMPLE,

PERFECT.

Desk set No. 29.

Automatic intercommunicating switch
on each instrument.

RICHARDS & MEACHAM,
Sole Agents (or Chicago and Bortliern Illinois,

84 and 86 La Salle Street, CHICAGO.

Endorsed by Board of Fire Underwriters .

T
ELEPHONES an<

We are sole manufacturers of the celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPUEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

HADISON - - WISCONSIN,
MAHOFACTUKEES OF THE

Standard Loud-Speaking, Long-

Distance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped wltk Our Kctf Masneto Bell provided with specially

powerful Generator having large field magnets of best quality of

magnetic steel, laminated armatures with ample wire space, and com-
bining the qualities of large quantity and high voltage; polarized bells

with centrally pivoted armatures (the patent on same having now ex-

pired) and high co-ef&cient of self-induction in proportion to winding,

the whole adapted to meet the most exacting requirements of service.

Will ring bells on long lines of high resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

various makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc., etc.

Sole Licensees for sale of Milde Battery Transmitter in the United states. Patent granted

April 17th 1894. For simplicity, small dimensions, entire malti-contact, and powerful transmis-

sion, it has no equal. No adjustment required. Will not pack or get out of order.

Standard Telephone Exchange Switchboards
Manufactured and controlled by us are the most rapid and efdcient apparatus of the hind now before

the public embracing novel and original features possessed by no others; require where power gen-

erator is used but three moves to answer a subscribers call, ring number wanted, and connect the

lines. Estimates for complete equipment of eschanges and toll line systems promptly furnished.

Corx-espondence Solieitecl. Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
HAOrSON, WISCONSIN,

p. L. SPOONEK, PrBBident. CHICAQO OFFICE :

H. C. DODGE, Qen'l Snpt. ^ g 54 (.^ Exchange BIdg.
E. W. BATCHELDEE, Secretary. '^"-

,
' „.,„ r;„.| »„t

H. A. TAYLOK, Treasurer. •>• J- NATE. Oen 1 Agt.

BUPEBIOH TO

COTTON
Safe, Durable

WASTE.

%V̂
î^W^'AMERICAN

SILK MFQ. CO.,

309 Walnut St., Philadelphia.Pa.

Agents wanted. Beware of loose woven imitations.

HELLO!!
A lAerw Granular Carbon Tel-

ephone Transmitter.
Best and cheapest made. "Elgin" long distance,

price $1.35 each, fully warranted; Gent on trial.

For desoriptiou, etc.; address

A. I>. »XIAj, Agt.,
- No. 669 rorest Ave., ELGIN, ILL.

342 Dearborn St.,

CHICAGO.FARR TELEPHONE 5^ CONSTRUCTION SUPPLY CO.,
To dealers and electricians we quote the following low prices net: Magneto bells, 10,000

ohm, $3.75; Magneto belle, 5.000 ohm, $3.50; Extension bells, $2.25; Hunnings dust transmit-
ter, aluminum front. $1.50; Hannlnes dnet transmltrer, $1.00; Blake transmitter, complete,
$2.00; Blake parts of transmitter, $1.00; Induction coils, each 30c;' Transmitter boxes, 40c;
Receivers, hard rubber, 90c; Eeceivers, electrose, 86c; Eeceivers, hooks with switch, 50c;
Backboards with battery bos attachment, walnut, 90c; Backboards with battery box attach-
ment, oat, 85c; Hand cords, 3-foot, 15c; Dry batteries, best made, 25c; Binding posts, 5c; Elec-
trose mouth piece, 10c; Switchboards, any size, $2.50 per line. Transmitters a Specialty.

TELEPHONE CORDS
Send for Circular and

Price liist. Address

C. H. McEVOY,
I.OWEI.I., MASS.

DOMESTIC
ELECTRICAL WORK.
Concise and Practical Explanations for PIumb=

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Anunciators, and for Gas
Lighting from Batteries.

Illustrated with Twenty -tico Diagrams,

By WILLIAM A. WiTTBECKER.

Price in Paper, 25 Cents.
Price in Cloth, 50 Cents.

nPHE growing demand for simple electrical appa,
-*- ratuB in dwelling houses, offices and workshops
and the need of plain instructions whereby any
person without a previous knowtedee of electricity

may be enabled to undertake their successful
installation, has prompted the publication of this

little book. It is not intended for the amateur who
seeks for nothing but experimental work, neither
isit expected to enlighten the expert electrician;
but to the person who is seeking for information
that will assist him in increasing his daily earnings
this little volume is addressed.
The information given is above all else practical,

and with a close observance of the directions laid

down anyone without the slightest knowledge of
electricity ehould be able to do the work described

ELECTRlfllAH PUBLISHING CO.,

6 I^akeside Building, CHICAC^O

ELECTRICAL

TEST INSTRUMENTS.
We manufacture a full line.

Some specialties are

WIRT AMMETERS, ) Accurate,

WIRT VOLTMETERS, \

Low Priced.

PHOTOMETERS,

D'ARSONVAL
\

Sensitive, and

GALVANOMETERS,

)

Dead Beat.

Correspondence Solicited.

QUEEN <fe CO.,
1010 Chestnut St., Philadelphia, Pa.

aJew Vort Office, 116 Fnlton i^treet.

The M.£B. Telephone Co.
Own letters patent No. 361,124,
issued April 1 2, 1 887, which covers
all possible forms of Battery Trans-
mitters in which the Electrodes are
not in constant contact, and they
are not affected in any way by the
Berliner Transmitter Patent. Send
in your orders.

THE U. S. TELEPHONE CONSTRUCTION CO.,
GENERAL AGENTS,

Bullitt Building, . . PMladelpMa.
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Thousands of our Cells
are in Service in U.S.
and Abroad. . . .

STORAGE BATTERIES for all purposes

Solid Rolled Lead Plate. Immense Streng:tb.

Electro-Chemical Formation of Active Material.

Large Surface.

NsuRiNc GREATEST DURABILITY combined with EFFICIENCY.
-ALL SIZES FOH SALE BY-

Established 1SS9-

Highest Award Granted

at World's Columbian
Exposition, Chicago, 1S93,

American Battery Company,
^s ^yyest (^\j.i.nay Street,

CHICAGO, IL.Ii.

Absolutely Non-lnfring*

ing. Protection

Guaranteed to all

Purchasers.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

ELECTRICIAN PUBLISHING CO., " bSS.^ilf.^-

ONE
DOLLAR
EACH.

GENERAL ELECTRIC COMPANY I

The MONOCYCLIC SYSTEM of ELECTRICAL DISTRIBUTION.
The MOST ECONOMICAL SYSTEM for the operation of Incandescent
Lamps, Arc Lamps and MOTORS from a single Alternating Generator.

are simple, practical, and efficient. They are SELF'REGULATING.
They will carry Ll^hts and Motors in any pro-

portion up to their full capacity.
THE GENERATORS

THE IMOTORS
are EFFICIENT, SELF-STARTING and EASY

to OPERATE. They have no commutators,

collector rings or brushes.

Good Regulation. '.' '.' No Unbalancing.

The Monocyclic System is the Solution of the Day Load Question.

Boston, Mass., iSo Summer Street.

New York, N. Y., 44 Broad Street.

Syracuse, N. Y., Sedgwick, Andrews & Kennedy B!dg.

BnSalo, N. Y., Erie County Savings Bank Building.

Philadelphia. Pa., 509 Arch Street.

Baltimore, Md., 227 East German Street.

Pktsborg, Pa., Times Building.

MAIN OFFICE: SCHENECTADY, N, Y,

SAIiSS OFFICRS:

Atlanta, Ga., Equitable Building.

Cincinnati, Ohio, 420 West Fourth Street.

Columbus, Ohio, 14 North High Street.

Nashville, Tenn., 30S North Summer Street.

Chicago, 111., Monadnock Building.

Detroit, Mich., 13 RowlancJ^treet.

Kansas City, Mo., New York Life Building.
St. Louis, Mo., Wainwright Building.

Dallas, Tex.. Corner Elm and Griffin Streets.

Helena, Mont., Electric Building.
Denver, Colo., 505 i6th Street.

San Francisco, Cal., 15 First Street.

Portland, Ore., Worcester Building,

For all business outside the United States and Canada: Foreign Department, Schenectady, N- Y., and 44 Broad Street, New York,

For Canada, address Canadian General Electric Company, Ltd., Toronto, Canada,

624 pages, $3.00. 150 pages, $1.00 158 pages, $1.00.

]
ELECTRieiAN

135 pages, $1.00.

nw^Hoi

140 pages, $1 00.

An Excellent Series of Electrical Books.
BY T. O'COmSTOR. SLOAUE.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICJAN PUBLISHING COMPANY, 6 Lakeside BIdg., Chicago.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. A. I. E. E.

Consulting Electrical Engineer.

SPKCIAI-Ty:
Electric Railways and Power Stations.

1
1S41 Marquette Bids-. Chlcaso.

William H. Bryan, M.Ain.soc.M.E.

Mechanical and Electrical Engineer.

ConttiltatlonB, Reports, Estimates, Plans, Specl-
flcatiOQB, Superintendence, Tests, Purchasing.

Designs of Central Stations a Specialty.

Tnmer Building, St. Ijonls.

FordeBain,
E,«tricaiard

Constating, Mechanical Engineer,
Designing,
SnperTiBlng, Plans, SpeciScatlons and
Oo nstrn ctlpg, General Engineering.
TesHng. Expert in Patent Causes.

Suite 1657. 1 658 and 1659
Monadnock Builtlinff, CHICAGO.

W. H. Schott, E. E.,
Consulting and Contracting Eng'r.

Ooneulting, Specifications, Testing, Specialties.
Electric Street Railways, Electric Lighting
and Steam Plants installed Complete. Pres-
ent properties looked over and improved.
Room teas 3Ionadnock, CHICAGO.

Telephone Harrison 284.

Frank C. Perkins,

Consulting Electrical Engineer,

ia« Erie Co. Bank Bldg.,

BlFFAIiO, X. T.

The Electrician Publishing Co., 6 Lakeside Bldg.,

Chicago. Headquarters for all latest Electrical

Books. Write for catalogue.

ELECTRICAL BOOKS
Of JiLl± KLlxxds.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Bldg., CHiCAGO.

ir "yoxx \A/ A,x£.1;

"A GOOD THING

OBDER A COPY OF

» WEBB'S TELEPHONE HAND-BOOK.
Price SI.OO, Fostase Prepaid.

Published and for sale by

Czi tla.e ^Sools. X.ilzie,
ELECTRICIAN PUBLISKiNG CO., 6 Lakeside Building, CHICAGO.

The Electric Railway of To-Da]
By H. B. PRINDLE.

60 PAGES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 GENTS.

The author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such language

that the reader who is unfamiliar with technical terms

can readily understand the construction of the appa-

ratus and the functions of various appliances used in

the electrical propulsion of street cars.

it contains a vast amount of useful and valuable

information for every motorman and those interested

generally in Electric Railway work and improvement.

PRICE 25 CENTS.
POSTAGE FREE.

Electrician Publishing Co,,

6 Lakeside Building, Chicago.

PRICE REDUCED!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

DYNAMO ELECTRIC

MACHINERY,
NOW $6.00.

ffew Edition, Revised and Greatly Enlara;ed, Price $6.00.

This is the long expected edition of Prof. Thompson's
standard work. It contains nearly i,ooo pages, and is pro-

fusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.

HAVE
YOU
READ

iDventiODS, Researches M WritinES of Nikola Tesla,

By THOUAS OOJSSIESFORTI TffATtTIN.

BOO Pages. 330 lllustrationa and New Portrait.

PRICE, $iOO. Postage Prepaid.

BEB PAQE XVI FOB TABLB OF OONTBNTa. OBDBB AT ONCE.

TESLA'S
NEW
BOOK?
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent Improvements made in the New American Tnrbine have increased the power as per
their diameter, and produced greater efficiency from whole to haU water thnn any other tnrbine,
as evidenced by the following, copied from crtified tests made at Holyoke, Mass., on the dates
named, and signed by A. F. Sickmao, engineer in charge of experiments, and E. S. Waters,
hydranlic engineer.

The originals of these certificates and tests of other sized wheels can be seen at oar office.

Test of a 4.5-in. Wheel-July 9, -94.

Rev. Cu. Ft. p
Head per per H. P. ^!L

Min. Sec. '^'"'•

Test of a4a-in. Wlieel-Jnly 14, '94.

Rev. Cu. Ft. o„.
Head per per H. P. f^L

Min. Sec. '^^"'•

Whole Gate

%

16.(6
16.42
16.78
17.03
16 88

119.17
122.00
117.33
111.8a
118 67

141-58
127.18
112.60
98.12
82 07

20.5.27

195.19
17.5.74

149.99
118-40

79.76
82.58
82.18
79.31
75.52

Whole Gate
Ji

"
16.33
16. .56

16.59
17.13
17.48

128.00
134.80
129.33
125.2.5

121.00

134.18
120.85
101.85
92.76
70-80

199-56
188-14
162.89
142.40
98 85

80.50
83.09
82. 7T
79.21
70.60

For Information and Catalogue write

THE DAYTON GLOBE IRON WORKS CO.. Dayton. P.. U.S.A.

Preserve Your Copies

Western Electrician.
OF THE

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

e Ijateesid-e Biiild-iugr, cmcA-o-o.

Your Face

WIN be wreathed with a most engaging
smile, after you invest In a

VJuteSeiiniMactiiUB
EQUIPPED WITH ITS NEW

PINCH TENSION,

TENSION INDICATOR
—AND

AUTOMATIC TENSION RELEASER,

The most complete and useful devices ever

added to any sewing machine,

Tlie WHITE is

Durably and Handsomely Built,

Of Fine Finish and Perfect Adjustment,

Sews ALL Sewable Articles,

And will serve and please you up to the full

limit of your expectations.

Active Dealers Wanted in unoccu-
pied territory. Liberal terms. Address,

WHITE SEWING MACHINE CO.,

CLEVELAND. O.

PLATINUM
For all Purposes.

Scrap and Native Plaliuum Purchaeed,
BAKER & CO., 40S-414 New Jersey

Railroad Ave., Newart, N. J.

mMSii^iMm^^^m'^^'M^i/^^Mf^MiiiMziift^ r

L,M,m6yESj manufacturer. PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hieh guaranteed percentage and great BteadineBR ol I

motion, under variable loade. An UDeqnaled concentration of power,
,

and an unprecedented liig:h velocity. Itn quickly operating bal-
anced grates, affords prompt and fine regulation by eovemor, ."JatiB-

faction guaranteed where others fail. Write for catalogue, and slate I

your wauta»

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.
The limit of government of water-power is often determined by the design

and construction of plant. Consult us it possible before completing your plans.

With REPLOGLE'S COHPOUND REGULATORS we are prepared to unde-take
and guarantee the government of water-power for all purposes. Including Electric

Railway, Power and Lighting Plants. We make and sell all of Replogle's ISlectrical

and Mechanical Governors and other devices for the government of water-power.
Expert advice furnished on application. If results of your present system are not

satisfactory, write us. Address all inquiries to

THE REPLOGLE GOVERNOR WORKS,
MARK A. REPLOGLE, Chief Engineer. AKRON, OHIO.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Gives more ponder as to diameter Tvlth a

higher percentage ofnseftil effect than any other
water-wheel heretofore made. AH eizea, right and left

hand, are built from patterns perfected under gyatematlo teats in
tiie Holyobe Testing Flume.

Parties IiaTlng power plants which are uasatlBfaotorr, and
those contemplating the improvement of powersj will find It t«
their interest to confer with me, as I am TFillms to guar*
antee results ivhere others have failed, no mat-
ter nhat make ofturbine has been in iLse. STAT£
RF.UI'IUB3IENTt$ AND »$£^I> FOB CATA^

S. MORGAN SMITH. York, Pa.
EitimateB famlBhed f*r complete pover plant*and

rMolti ArAnt«*4.

FUSE WIRE) «»"«^"
I

Carrying

AND LINKS h capacity.

FORALLSYSTEMS. )""nr;"r„..

The Independent Electric

39th St. and Stewart Ave.. Chicago.

F, A. ESTEP, Prea. and Treas. JOHN B. aicGlXL,E\', llee-Pres. f. S. MARTIN, Stipt. o/ ITorks.

R. D. NUTTALL COMPANY, Allegheny, pa.

Leading Manufacturers of

Electric Railway Supplies

IJSr THE VNITET) UTATEfi.

DURABLE. - ECONOMICAL.

EFFICIENT.

SATISFACTORY.

We Construct

Everything on

Proper and Most

Approved

Lines.

WRITE TO OUR NEAREST BRANCH OFFICE.

Ohas. J. Mayer, 1211 Eetz Bldg., Philadelphia, Pa., iliddle States Sales Dept.

Chas. N. Wood, IHO Summer St., Boston, Mass., New England States Sales Dept.

Standard B'y Supply Co., Monadnock Block, Chicago, 111. , N. "W-States Sales Dept^

A. S. Partridge. Bank of Commerce Bldg., St. Louis, Mo., S. W. States Sales Dept.

Chas. A. Cavagna, 107 E. Fifth St., Cincinnati, O., Central States Sales Dept.

Edward P. Sharp, 4i Niagara St., Buffalo, N. T., Northern States Sales Dept.

Schminke & Newman, New Orleans Sales Department, No. 321 Magazine Street,

New Orleans, La.

Joshua Hendy Machine Works, Paci&c Coast Sales Department, No, 38 Fremont

St., San Francisco, Cal.
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Gas,

GasolineTHE OTTO

ENGINES
and
Natural Gas

Electric Lighting.
Sizes! to 250 H. P.

Electric Light Plants in Operation from
2 to 250 H. P.

The Otto Gas Um Worts, Inc.,

FHIIiADEIiPHIA.
OVER 45.000 SOLD.

PDO YOU USE QA
OWE Ki

All right: you need CHEAP Power. One cent
per Horse Power per Hour is CHEAP. Web-
er Gasoline Engines ruti anything, '^Economy

in. Power" ix our motfo. For Catalogue and testimoidals address,

WEBEK GAS i GASOLIXE EXGIXE CO., 450 S. W. Blvd., Kansas City. Mo.

Heating by Exhaust Steam,
WITHOUT BACK PRESSURE,

BY THE VACUUM SYSTEM.
ADVANTAGES.

1st.—Can be attached to existing plants at little expense.
2nd.—Effects greatest efficiency from the heating surface by the removal of the

water and air, preventing water hammer and stagnant circu.ation.
3rd.— Saves coal by removal of back pressure from engines; water of con-

densation, etc.

We are owners of the patent and have equipped the largest plants In the United States; over 600
now in nee. Will vieit your plant and tell yoa how much we can benefit you, if you so desire. Send
for catalogue P.

U/ADDrN UltDCTCD 9, Pfl Exhaust steam Specialists,

nHnrlLll ntDO I Ln Ob UU., pointandelm sts., camden, n.j

Save Money and Economize
BY USING

GREEN'S
ECONOMIZER

FOR STEAM BOILERS.

Oan he applied to any type of boiler without
stoppage of works.

High temperature of feedwater much above
bolliug point.

Catalogues, Plans and Specification

on Application.

SOLE MAKERS IN THE UNITED STATES.

THE FUEL ECONOMIZER CO.,
IMATTEAWAN, N. Y.

CHICAGO OFFICE, 1540 MARQUETTE BLDG.

J. C. BRILL COMPANY, - - PHILADELPH>IA,
BUILDEES OF EAUWAY AND TEAMWAI OAES OF ALL CLASSES,

New Orleans Branch:
316-318 St. Charles St.

Memphis Branch:
203 riain St.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BUILT IIV UNITS OF 30 TO 1,000 U, I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

ISpeclficatloniii, drawings and Prices famished
on application.

Send for Catalogue of Climax and Compound Boilers.

Bound Volumes
OF THE

yyESTERN [lEGTRIGIAN

FOa BALE,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRICIAN PUBLISHING CO.,

6 Ijakeaide Building, Chicago.

Racine Automatic
HIGH SPEED

ENGINES.
From 1 to 125 H. P.

Especially idiipted for

ELECTRIC
LIGHTING,

And all places where
bigh speed In connection
with economy Ib cleelred.

Over 2,500 in use.

Forcnpineand Tabalar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for Catalogue
describing our new 1

to 6 H. P. Automatic
Engine and Boiler
outfit.

Racine Hardware Co.,
W. F. PAEISH, Gen'l Sales Manager,

W, IVIarquette Building,

Works, Racine, Wis. CHICAGO. ILL, U. S. A.

ROOTIMPROVED WATER TUBE BOILER.

Special attention glTen to the bnlldlng of Electric Motor and Trail Oarfl.

Bnllders o£ Brill No. 21 Trnck with solid forged frame, and "EureliB" Maiimnm Traction Pivotal Tract.

SELLINO AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG-. CO.,

28 Cliff Street, NEW YORK.
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TRIUMPH
OF THE

Teislai Sx^tem
That the TESLA POLYPHASE SYSTEM,

Operating Incandescent Lights, Arc Lamps, and the celebrated Tesla Motors, from

the same circuits, is recognized to be the final solution of the problem of electrical

distribution of power from Central Stations is evidenced by the fact that we are to-day-

selling

POLYPHASE ALTERNATING CURRENT GENERATORS
aggregating 3,000 H. P. for each 1,000 H. P. of Single-Phase Alternators.

Notice I» Grl^v^cn
That induction motors operated by the so-called "Monocyclic" system, offered for sale

by the General Electric Co., are, in fact, polyphase motors, and are broadly covered by

the patents of Mkola Tesla, owned by the Westinghouse Electric & Manufacturing Co.

The motors and system of distribution advertised by the Stanley Electric Co., of

Pittsfield, are also an infringement of the Tesla patents.

Suits have been brought against each of these companies, and are being pressed

to a hearing as rapidly as possible.

It is the purpose of the Westinghouse Electric & Manufacturing Co, to bring

suits against all users of apparatus infringing the Tesla Patents, in order that the

rights of the Company may be enforced.

Write to Our Nearest District Office.

Westinghouse Electric & Manufacturing Go.
BOSTON, MASS.—Exchange Building.

BUFFALO, N. Y._Room 8, Erie County Bank Building.

CHARLOTTE, N. C—36-38 College Street.

CHICAGO, ILL.—New York Life Building.

NEW YORK—120 Broadway.

PHILADELPHIA, PA.—Girard Building.

PITTSBURG, PA.—Westinghouse Building.

ST. LOUIS, MO.—American Central Building.

SAN FRANCISCO, CAL.—Mills Building.

SYRACUSE, N. Y.—408-409 The Bastable.

TACOMA, WASH.—102 S. loth Street.

WASHINGTON, D. C—1333 "F" St. North.
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MOONLIGHT

SCHEDULE
FOR 1896,

Send 10 cents for a copy. Liberal

discount if large quantities are

ordered.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building^, Chicag^o.



POROUS^^
Wby ELOt e^t
the best!

1888. ^^
S^^'"*" 1895.

^.A*' Oive as
i* trial order.

^"m%
ESTABLISHED 1867

PARTRICK& Carter Co

£LECTRiCAL Supplies

125 South 2'? St Philadelphia.

Catalogues on Application

Send Business Card and mention Western Electrician

H«)yEN;ii:ymiER unk beltini3i4,.^im^mmT cement.

Dynamo
pReLTINGt. St. Louis, Mo., U. S. a.

BBASCHE8: llj4 Summer St., Boston; 113 Liberty St., New Tork; 129 Nortli 3d St., PhiladelphiB.

""^ead forlTVculars-

GRAPHITE SPECIAIiTIES
worn KiiKinvicAii irsBSi

SrapUte Kodn of Tarloiu Iienctba, froot l>a Oh^ Co lOO oiuiu BasUtSBM
«o tho Incb. erspbite Boxes and Onielbleii, Benlatlne M«aM

of 4.000 Desree*' I]iaiil>lea eiadly AnBwered.

lOS. DIXON CRUCIBLE CO., Jersey City, N. J.

IFYOVWANT
ft DIE 5T0CN U5E fl OARDMER. IT 15 FHL b£5T
FULL THREflOi AT OME CUT ALL PART5 iUBJECT
TO WEAR CAST HARDEMED ALL GUIDES OF HARP-
EMEO iTEEL ADJUSTABLE DIES [XfllT ilZEIRM

AND >32i OVER blZtlROn CUT with bAHE Olt

FmnoOLS C-HARLDH,BEiLK&CO CHKMOIu.KiV

^^fine: tools ~^^„ TOOUS
Oi^.cii^o. Ill \J.S.f\-

VULCANIZED FIBRE GO.

ESTT^BLISHED 1878.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
FACTORY:

WILMINGTON, DEL.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of tlie World. OFFICE:
14 DEY ST., NEW YORK.

Sf^.-fft

IMPORTANT ANNOUNCEMENT.
We have employed fs SuperiDlendent.MK. A. L. EEIKMANN, formerly Supt. of THE SAWYER-MAN FLSCTBIO
00. Bia ability is hnown to everybody in the electriu light bufciness. Eecent improvemenls made by him, added to
•'Me qualities which have already given our lamps &uch an enviable reputation, easily make the

INCANDESCENT LAMPS the HIGH GRADE STANDARD OF THE WORLD.
Qaality ^ill tell and we Invite comparleosB and teste. Write to us before placing year orders.

New Yorli Office, S9 Cortlandt St.

main Office and Factory : 8009 to SOlf Pine Street, St. IionU 1

Black Diamond File Works.
Inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Oar regular goods are on sale in every leading Hardware
Store in the United States and Canada.

6. & H. BARNETT COMPANY,
Philadelphia, Pa.

M^^W
SPEAKING TUBES AND WHISTLES.

Oral, Bleotrlo. FneiunatiG and Mechanioal

ANNUNCIATORS AND BELLS.
FnU Xilno Always ta Stock.

W. R. OSTRANDER & CO.,
S04 Fulton St., NeWForb.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send for Nxw OATAirfsaux. Ont An^nit 1st

MEDBERY SWITCHES
15 TO 600 Amperes.

Our Pony Switch is the only abso-
lutely reliable Switch made.

SEIiI.INO AGENTS:

MASON ELECTRIC
EQUIPMENT CO.,

CHICAGO, ILL.
A. W. SOLOMON, Savannah, Ga.
HOEFGEN, MOXHAM & 00.,

No. 80 William St., New Yorb.

Manufactured by THE FIBERITE CO., Mechanicville. N. Y

JOSHUA HENDT MAOH. WOKKS,
San Francisco, Cat.

Electric liightinK and
Power Apparatas.

THE

The Brush Double Aro

Lamp Patents sustained by

repeated decisions

of Cr. S. Courts. BRUSH
ELECTRIC CO.,

Agencies in all large cities.

The Bnssell Electric Oompsny,
No.lCIArcDynamo,1001)ghts,2,000can<ilepowei-. „ Denver, Oolo.

BagnaU & HiiUs, Totohama, Japan, office and Works, Cor. Belden and Mason St8.» CliETKlAND. OKI*










